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his article shows how Chile experienced a profound nutrition transition
Z within a short period of time. Before the early 1990s, the diet of most Chileans
was poor in anmimal proteins and calcium. Today, Chileans enjoy a diet char-
acterized by high consumption of meat and dairy products. The rapid rise in consumption
of these products can be attributed to various factors: Chile belatedly joining the inter-
national agribusiness revolution; government support from the 1930s to the 1960s; in-
creasing GDP per capita; macro-economic stability; changes in consumption habits; trade
hiberalizarion; and the fall in food prices, as both mear and milk had high income elas-
ticity. These revolutions in both production and consumption have greatly improved the
nutrition of the Chilean population and partly explain the improvement in Chile’s bi-
ological well-being.
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Consumo y produccion chilena de carnes y leche,
¢. 1930-2017: Una historia de transicion nutricional
exitosa

PALABRAS CLAVE: carnes, productos lacteos, Chile, transicion nu-
tricional.

CODIGOS JEL: 118, N53, N56, Q17.

ste articulo muestra que Chile experimento una profunda transicion nutricional

en un corto periodo de tiempo. Antes de comienzos de los atios 1990, la ma-

yoria de los chilenos tenia una dieta pobre en calcio y proteina animal. Hoy,
sin embargo, los chilenos disfrutan de una dieta caracterizada por un alto consumo de
carne y productos lacteos. El aumento subito en el consumo de carnes y productos lac-
teos esta principalmente asociado a la adopcion en Chile de la revolucion internacio-
nal en agronegocios; al apoyo gubernamental entre las décadas de 1930y 1960; a un
aumento del PIB per capita, la estabilidad macroeconémicas los cambios en habitos de
consumos la liberalizacion comercial; y a la caida de precios de los alimentos, que tie-
nen una alta elasticidad de demanda. Estas revoluciones en produccion y consumo han
mejorado de gran manera la nutricion de la poblacion chilena, lo que explica parte de
las mejoras en bienestar bioldgico del pais.
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1. INTRODUCTION

This article deals with the evolution of Chile’s dairy product and meat consumption be-
tween ¢. 1930 and 2018, analyzing the interaction between supply and demand of two un-
usual sectors within Chilean agriculture. In contrast with most sectors of the economy,
most of the dairy and meat output was destined for home consumption. Before 1930,
sound continuous statistical information was not available, but the situation in 1930 ap-
pears to have been similar to that of the 1900s-1920s. Our new data provides confirma-
tion that, by international standards, between the 1930s and the early 1990s the diet of
most Chileans was lacking in animal proteins and calcium compared to that of the de-
veloped world, and that this was the case at least since the mid-nineteenth century.

Previous studies have shown that beginning in the mid-nineteenth century there was
a deterioration in the biological welfare of the Chilean population which continued un-
til the early twentieth century and that this was due, in part, to a poor diet, even poorer
than during the colonial period (LLlorca-Jafa et al., 2019; Llorca-Jana ez al., 2018b). A re-
port written by two French specialists in nutrition for the League of Nations in the mid-
1930s concluded that, at the time of writing, half of the Chilean population did not con-
sume the minimum recommended intake of calories and proteins (Dragoni & Burnet,
1938) and were highly reliant on wheat-based products such as bread (Santa Maria, 1935).
The agricultural sector was unable to provide enough food for the population, and this
situation was widely known as the agrarian problem of Chile (Mamalakis, 1976; Gallardo,
2017). The situation remained largely unchanged until the mid-1980s.

Currently, Chileans enjoy a diet characterized by a high consumption of meat and dairy
products: the country experienced a profound nutrition transition within a short period
of time, although this process happened late if compared to more developed countries,
and even some middle-income countries comparable to contemporary Chile. In short, this
nutrition transition meant that a diet based on carbohydrates and fiber gave way to a more
varied diet incorporating a higher proportion of animal proteinsl. During our period of
study, per capita meat consumption stagnated between the 1930s and 1980s but increased
dramatically thereafter. Per capita milk consumption increased substantially during the
1990s-2010s, having also increased during the 1930s-1960s (but stagnated or declined
during the 1970s-1980s, at times when inequality was on the increase in the country; Ro-
driguez Weber, 2017). The sudden rise in consumption of these two sets of products dur-
ing the last three decades is mainly associated with the following factors: Chile’s belated

1. Dairy products and meat are two of the key products at the root of the nutrition transition in
the Western world (COLLANTES, 2014).
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participation in the international agribusiness revolution that had a heavy impact on meat
and milk productionz, the increase in GDP per capita and real wages, macro-economic
stability, trade liberalization, increasing participation of private firms, government cam-
paigns to promote consumption of meat and milk, and the falling prices of food, with both
set of products retaining a high income elasticity (Clar, 2008). It is important to stress
that the Chilean experience has been heavily influenced by international historical de-
velopments and must be analyzed with regard to the concept of food regimes whereby
agriculture and food are interpreted in relation to the international development of cap-
italism (Magnan, 2012; Friedmann & McMichael, 1989).

This sharp increase in the per capita consumption of meat and dairy products in Chile
beginning in the 1990s is important for several reasons. First, milk and meat were in-
creasingly produced worldwide in agro-industrial establishments, and the rise of the agro-
industrial diet was the culmination of a nutritional transition within western countries,
with wide implications for biological welfare (Popkin, 1993; Grigg, 1995; Collantes,
2019b; Nierenberg, 2005). The precise timing of these phenomena has not been docu-
mented for either Chile or most other Latin American countries (except Brazil; e. g. Mon-
teiro et al., 1995; Conde & Monteiro, 2014). This nutritional transition was clearly com-
pleted far earlier in the developed world than it was in Chile and was characterized by the
increasing consumption of animal-based foods, in preference to cereals and other prod-
ucts less rich in proteins (Clar, 2008).

Second, both foodstuffs are considered to be amongst the most important nutrients
determining the biological welfare of a population (Steckel, 1995; Baten & Blum, 2014).
The average height of a population, for instance, is thought to be highly dependent on milk
and meat intake between conception and 18-20 years of age. The stature of male adults
increased significantly in Chile during the 1990s-2000s (Llorca-Jana, Araya & Navarrete,
2018a).The increase of meat and dairy consumption in Chile greatly contributed to these
gains in human stature. The increasing international consumption of these foodstuffs, es-
pecially milk, is also credited with reducing infant mortality (Pujol, Nicolau & Hernan-
dez Adell, 2007).

This article explains what made possible the dramatic increase in both meat and
milk per capita consumption in the country. The article is focused on the evolution of
GDP per capita and real wages in Chile (key determinants of local demand), on the main

2. For example, between 1950 and 2005 global meat production increased more than five-fold,
with pork, followed by chicken, being the most popular product (NIERENBERG, 2005). See also CLAR
(2010).
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organizational and technological innovations introduced by the related industries to
cope with increasing demand, on the role of foreign trade, on changes in consumption
habits, and on government policies that fostered the agricultural sector and promoted con-
sumption.

For example, it is clear that during the 1930s-1960s local supply received government
support to introduce technological innovations while there were extensive price controls.
In contrast, beginning in the mid-1970s there was deregulation, characterized by price
liberalization, trade liberalization and the increasing participation of the private sector,
combined with increasing average household income. This development is similar to the
international transition of the food system from extensive state intervention (c. 1930s-
1970s) to an era of greater coordination through markets during the so-called neoliberal
globalization (Friedmann & McMichael, 1989). The phenomenon has been labelled a
transition from “organized capitalism” to “disorganized capitalism”, with less government
and more market, involving a shift from a seller’s to a buyer’s market (Shuurman, 2013)3 .
This article contributes to the literature on both economic his.tory4 and the biological wel-
fare of a peripheral country: Chile.

2. SOURCES AND METHODOLOGY

We have constructed a new database on the apparent consumption of both meat and milk
(defined as national production plus imports minus exports) and created new series on
annual national production, imports and exports for meat and dairy products.To estimate
dairy consumption, we converted all the information on production, imports and exports
to liters of milk. The original data on production is in liters, although diverse dairy prod-
ucts were produced, sometimes in industrial plants. We collected data on quantities traded
abroad of liquid milk, powdered milk, cheese, butter, condensed and evaporated canned
milk, with all units converted to the equivalent liters of milk’.

3. This conventional wisdom has been recently challenged by COLLANTES (2019a), who has con-
vincingly argued that it is unclear that there was such a sharp discontinuity. According to Collantes,
although it is true that there have been elements of state-coordinated capitalism before the 1980s in
the international food economy, as well as elements of liberalization thereafter, it is also the case that
the structure of economic coordination involved some combination of market and nonmarket me-
chanisms during both periods.

4. The livestock sector in particular has received little attention within the agrarian history of the
country (GALLARDO, 2017).

5. The ratios to convert quantities of processed dairy products into liters of milk, which applies only
to foreign trade data (since national production is already in liters), were those used by ODEPA (the
Chilean Government’s Office for Policy and Agrarian Studies): 1 kg of condensed —or evaporated—
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We collected data on the main meats consumed in Chile, with the data available as
ready-to-cook kilograms or tons. We also collected data on the annual national produc-
tion of meat, exports and imports for the meats most frequently consumed in the coun-
try, to calculate the apparent consumption of bovine, ovine, pork, poultry and equine meat,
and converted all data to kilograms of meat per person, adding different meats together,
which is a standard practice6. The data on population comes from Diaz Bahamonde,
Liders and Wagner (2016), except for the last few years, when we used the latest census
information. Data from GDP per capita was gathered from the same source (Diaz Baha-
monde, Liiders & Wagner, 2016), while data on real wages came from other secondary
sources. We also collected some data from the National Office of Statistics, in particular
the weights of meat and dairy products within the consumer price index from 1928 to
2008, and the average monthly expenditure of Chilean households on meat and dairy prod-
ucts, according to the Surveys of Family Budget from 1978 to 2017, aiming to triangu-
late our evidence as in Collantes (2016), in a similar study for the dairy market in Spain.

Finally, we compared our data to that of FAOSTAT, widely used by other colleagues
dealing with other countries and these products. However, FAOSTAT started in 1961
while our data began in 1930, and FAO data ended in 2013, five years before our data
ended. Consequently, we have added thirty-five years to the period covered by FAOSTAT.
Second, and more important, FAOSTAT data for the consumption of dairy products was
based on indirect estimates rather than direct calculations as used here. Collantes (2016)
has already shown that for the dairy sector, FAOSTAT’s data on national consumption
differed substantially from data based on national sources. For these reasons we used na-
tional statistics, which are better quality than those provided by FAO (Collantes, 2016),
although we recognize that FAOSTAT does capture general long-term trends and is use-
ful for comparison across countries. We compared our data with that of FAOSTAT and
the results were roughly the same for the period 1961-2013 (data available upon request),
confirming that FAOSTAT provides good quality data on meat.

milk = 2.7 liters of milk; 1 kg of whole milk powder = 7.89 liters of milk; 1 kg of skimmed milk pow-
der = 11.49 liters of milk; 1 kg of semi-skimmed milk powder = 9.69 liters of milk; 1 kg of butter =
28 liters of milk; 1 kg of cheese = 6.6 liters of milk.

6. Unfortunately, there is no continuous series on fish and meat consumption for Chile for the
whole period we are working with. Per capita consumption appears to have been remarkably stable
between the 1930s and 1990s. In the 1930s the combined consumption of fish and seafood was 6.8
kg per capita per annum (low for a country with thousands of kilometres of coast), while in the 1980s
and 1990s it was 5.6 kg and 6.1 kg, respectively. Only during the last two decades have Chilean pe-
ople started to consume over 10 kg of fish-seafood per person per annum, on average, reaching around
13 kg during the 2010s, thanks to the adoption of aquaculture techniques (z. e. fish raised on farms).
See MARDONES and Cox (1942) for the 1930s; SUBSECRETARIA DE PESCAY ACUICULTURA (2017), for
the 1980s to the present.
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3. THE DAIRY SECTOR: PRODUCTION, FOREIGN TRADE AND
CONSUMPTION

Figure 1 depicts Chile’s annual average per capita consumption of dairy products per
decade. There was a steady growth from sixty-seven liters per person per year in the 1930s
to 118 liters per capita in the 1960s; consumption nearly doubled in three decades, al-
though the starting point was low®. This was a period when milk had been increasingly
widely acknowledged internationally as a key foodstuff for growth and nutrition, which
could not be substituted, so world consumption increased significantly (Valenze, 2011).
GDP per capita in Chile also increased steadily during the 1930s-1960s, and was 71%
higher in 1969 than it was in 1930 (Figure 2). Real wages increased for much of this pe-
riod (except for part of the 1950s; Figure 6, below), so the increasing dairy consumption
is unsurprising considering that the 1930s-1960s were characterised by the active in-
volvement of the Chilean State in the economy, including the implementation of programs
to promote milk production and consumption, as discussed below (Millar & Fernandez
Abara, 2008).

During the 1970s-1980s, though, there was decline or stagnation, when average con-
sumption per person decreased to around 105 liters per annum. Our data is consistent
with a recent study (Moreno, 2017) based on the Surveys of Family Budget conducted
by the National Institute of Statistics approximately every ten years, which concluded that
the real expenditure on dairy products decreased by 13% between 1957 and 1988. This
decline reflects the fact that the 1970s and most of the 1980s were harsh years for the
Chilean economy, characterized by macroeconomic instability (e. g. inflation) following
the military coup in 1973 and the financial and economic crisis of 1982, the worst part
of the second half of the century for Chile. The per capita GDP level of 1971 was reached
again only in 1980-81, then plummeted, and only superseded the 1971 level in 1988 (Fig-
ure 2).

Furthermore, the national dairy industry was particularly badly hit by the liberaliza-
tion of the economy following the 1973 coup: Pinochet’s economic advisors recom-
mended the price liberalization of all products —including milk—, as well as a gradual im-
port duty reduction on most products —including powdered milk, which impacted

7. For previous periods, in the late 1910s, milk consumption was estimated at around 48 liters per
person per annum (GALLARDO, 2017).

8. This fact was acknowledged by contemporaries (YANEZ ANDRADE, 2019). However, although
the consumption of dairy products was low, as average family incomes were also low, the share of dairy
products within the first Consumer Price Index basket of Chile was a respectable 4.7% (see Appen-
dix, Table 3).
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FIGURE 1
Chilean per capita consumption of dairy products

(equivalent to liters per person, yearly averages per decade)
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negatively on the national milk industry (Almonacid, 2016).This process of deregulation
was part of the international progress made by the neoliberal agenda in the world polit-
ical economy (Collantes, 2019a). Although, from the consumers’ point of view, imported
powdered milk could now enter the market at lower prices —thus benefiting consumers—
, it did not compensate for the lowering of national production and GDP per capita due
to the economic crisis of the period: consumption was harshly hit. Credit, formerly avail-
able from the Government (through CORFO” and Banco Estado) at low rates to milk
producers, was now only available from the private banking sector at higher interest rates,
thus deterring new investments needed to modernize the industry, a process which had
started in the 1930s, and which had been maintained until the previous decade (Aravena,
2014).

However, from the mid-1980s onwards milk consumption increased continuously, and
the equivalent of 160 liters per person per annum was consumed in the 2010s, which is
roughly the amount recommended by the World Health Organization (Fedeleche, 2013).
For the first time in their history, Chileans were consuming a suitable quantity of dairy
products. The sustained economic growth of the country from the late-1980s, including
an increase in real wages, combined with decreasing milk prices (in particular during the
1990s; see Figure 3), helped to foster this process, as did the high income elasticity of the
demand for dairy products (Pujol, Nicolau & Hernandez Adell, 2007). The dairy sector
was perceived as amongst those with the highest potential growth of demand (Rios & Coq,
2012). Between 1930 and 2017 the national per capita consumption of milk (in liters)
increased nearly three-fold, a remarkable achievement for a middle-income country. The
increase in the last two decades is also attributable to effective publicity campaigns by the
National Milk Producers Association (Fedeleche), framed within the I drink milk cam-
paign strategy (Rios & Coq, 2012). According to data provided by FAOIO, per capita con-
sumption of dairy products in Chile is above that of most countries in Latin America, ex-
cept for Uruguay, Costa Rica, Argentina and Brazil. However, it is still lower than in the
USA and the UK.

We have contrasted our data on per capita consumption in liters with data on expen-
diture in Chilean pesos, according to the Surveys of Family Budget (EPF in Spanish), for
Greater Santiago, for a longer and later period than that covered by Moreno (2017).These

9. CORFO, or Corporaciéon de Fomento de la Produccion, was created in 1939. It was a national
development bank which became heavily involved in infrastructural and industrial investments, as
well as economic planning in many sectors of the economy, including the agricultural sector (MIL-
LAR & FERNANDEZ ABARA, 2008).

10. http://www.fao.org/faostat/es/#data/FBS [Accesed: 20™ March 2018].
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FIGURE 3
Real milk prices per liter (pesos of March 2019), paid to producers, 1979-2006
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FIGURE 4

Real monthly per capita expenditure on dairy products (pesos of June 2017),
according to the Surveys of Family Budget for Greater Santiago,
quantiles 1 (Q1) and 2 (Q2)
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surveys were conducted roughly every ten years, and from the late 2000s every five years.
Our new data shows that for the first and second quintiles (the poorest strata of society)
the real per capita expenditure in dairy products increased five-fold and three-fold re-
spectively between 1988 and 2017; this was a remarkable increase (Figure 4), thus fur-
ther confirming the results shown in Figure 1.

The driving force behind this dramatic increase in per capita consumption of milk
products during the last three decades has been a dynamic national dairy industry,
rather than foreign trade (i. e. imports): production increased from around 0.9 million
liters per annum during the 1970s to over 2.25 million liters during the most recent decade
(Figure 5). Net imports (z. e. imports minus exports) have played a role, but they were
more important during the 1950s-1990s than thereafter, since the country started to ex-
port greater quantities of dairy products in the mid-1990s (in part due to the signature
of extensive bilateral trade agreements; Llorca-Jafa, 2015), balancing out many of the im-
ported dairy products.

FIGURE 5
National production (million liters) and dairy product imports and exports
(converted to million liters), annual averages per decade
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How to account for such a substantial increase in national milk production? Although the
most dramatic increase came during the 1990s, the basis for this growth can be traced
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back to the period between the 1930s and the early 1960s and was due to both active state
intervention and successful private entrepreneurship. The 1930s saw the creation of the
Milk Industry Council (Consejo de la Industria Lechera), entrusted by the Government
with the promotion of production, distribution and consumption of milk and ensuring
low prices (Mardones & Cox, 1942; Almonacid, 2011). Amongst the specific initiatives
undertaken by this Council, cheap credit was made available to milk producers to invest
in new technologies and facilities. From 1938 some joint private-public initiatives also took
place. These included the creation of the Sociedad Nacional Lechera (National Milk So-
ciety), in which the State joined forces with the Swiss multinational Nestlé to ensure
enough supplies for the increasing demands of a milk program run by the Caja del Se-
guro Obrero (a public institution created in 1924, entrusted with social security). The Caja,
apart from providing pensions, work, accident and death insurance, had also created the
Mother and Child Service and a school breakfast programme to provide milk for children
from the lowest strata of society (Aguilera & Zuniga, 2006; Moreno, 2017; Mardones &
Cox, 1942). Milk cooperatives were promoted (Almonacid, 2011): in 1942 the Coope-
rativa Agricola y Lechera de Osorno (CALO) was launched, then, in 1949, the
Cooperativa Agricola y Lechera de la Unién (COLUN), followed by Loncoleche in 1961
(Moreno, 2017), which took production to a higher level.

In addition, new bovine breeds were introduced into the country by private entre-
preneurs1 ! with governmental support, which were bred specifically for milk productionlz.
These livestock improvement initiatives were part of a global trend. Beginning in the early
twentieth century there were important international advances in the genetic mix of Hol-
stein and Jersey cows, greatly improving milk production per day per cow. This develop-
ment coincided with a better process of ensuring high quality semen and artificial in-
semination, which had been pioneered in the 1930s, improving the quality of the
Holstein-Friesian cows (Valenze, 2011). Thanks to the new investments made in infra-
structure, as well as these other initiatives, by the late 1950s the milk industry in Chile
was acknowledged as only one of two industries (the other was sugar refining) employ-
ing advanced technology in the production process (Moreno, 2017).

11. GALLARDO’s PhD thesis (2017) highlights the important role played by Osorno’s livestock far-
mers by introducing new bovine races from Germany, the USA, Great Britain and Switzerland.

12. Previously, according to a government report produced in 1942, most cows in Chile were des-
tined for both meat and milk production. In turn, those producers selling milk in the market had on
average just 22 cows each, which is evidence of artisan production. These cows produced as little as
2.3 liters per day, on average (MARDONES & COX, 1942). By the mid-1960s the yield had increased
to 4.9 liters per day (MINISTERIO DE AGRICULTURA, 1970).
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As the industry developed, the most important set of policies were those applied un-
der Jorge Alessandri’s government (1959-64), when new initiatives to promote milk pro-
duction in Chile were implemented. They were framed within the National Program of
Economic Development for 1961-70, which included sectorial plans, including one de-
signed for the livestock sector (CORFO, 1961).This plan was to be implemented through
CORFO and in particular through its Agricultural Management Office, which had been
created in 1959. The livestock plan included specific credit schemes to fund the con-
struction of additional modern milk plants (including up-to-date milking facilities), new
initiatives for the further cultivation of cows bred for milk production, better meadows
(cultivated with better seeds)13, and general technical assistance to milk industrialists
(CORFO, 1962).These initiatives represented a deepening of the policies launched dur-
ing the 1930s-1950s (Millar & Fernandez Abara, 2008) by governments convinced of the
fact that milk consumption was good for the population’s health. Indeed, all Chilean gov-
ernments covered by our period of study have undertaken campaigns to show the pop-
ulation the benefits of consuming dairy products (Goldsmith, 2017; Rios & Coq, 2012) 14

As early as 1965, when an appraisal of Alessandri’s governmental agricultural policies
was completed, it accounted for an increase of 25% in the capacity of industrial milking
plants (CORFO, 1965). The second half of the 1960s was also prosperous, and by the
early 1970s there were already fourteen modern milk plants in operation (Ortega, 2017).
For these plants to operate successfully, as well as to facilitate the activities of local milk
producers, electrification of rural areas was needed. From the 1960s CORFO, through
ENDESA (the national electricity company created in 1943) started to introduce elec-
trification into rural areas of the country to support not only milk production but also
poultry and pork facilities (Ortega, 2017). Industrial modes of production were increas-
ingly responsible for the nation’s milk. At the beginning of our period of study about half
of all fresh milk was produced by industrial dairy establishments; by the early 1990s this
figure had increased to three-quarters, and today it is over 80%.

Other important processes and/or technologies were introduced into the production
process, some imported from abroad. Particularly relevant was milk pasteurization, in-
troduced comparatively late in industrial plants in Chile, although the global establish-
ment of pasteurization was a slow process: it took over half a century to become common

13. In 1967 CORFO created the National Seed Company (Empresa Nacional de Semillas), a pu-
blic company, in charge of providing high quality seed for milk producers (CORFO, 1978).

14. For similar campaigns elsewhere (e. g. Spain), see PujoL, NicOLAU and HERNANDEZ ADELL
(2010).
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practice among producers (Valenze, 201 1)15. In Chile in 1930 a pasteurization law was
issued —although it was enforced only from 1935- that mandated pasteurization of the
milk consumed within urban areas (Mardones & Cox, 1942). In 1938 the National Feed-
ing Council strongly supported milk pasteurization, not only on health grounds, but also
to promote its national distribution (Yafiez Andrade, 2019).

This is an important distinction: during the early decades of our study the govern-
ment’s policies to promote milk consumption in Chile were mainly concerned with san-
itary conditions in both production and consumption, rather than production alone
(Moreno, 2017; Goldsmith, 2017). Authorities understood that the consumption of
milk in Chile presented a health hazard at that time (Goldsmith, 2017). This concern was
not unique to Chile: as late as the 1930s the populations of Europe and North America
were not guaranteed safe milk at the market (Valenze, 2011). From the 1940s onwards
pasteurisation was the norm in industrial plants in Chile, thus promoting milk produc-
tion and consumption.

Another important development was the beginning of production and/or imports of
powdered milk. Powdered milk had long been popular among lower socioeconomic
groups, in particular in formulas for babies and children. It was seen as safe since it did
not carry the bacteria present in fresh milk, and was thus unlikely to cause potentially fa-
tal diarrhea (Bryder, 2009). It was also useful at times when there was a shortage of re-
frigeration facilities in the production chain and within households in many countries, such
as Chile. Powdered milk was also portable and widely traded internationally and do-
mestically16.

Nestlé in particular played a crucial role in satisfying the state’s demand for powdered
and condensed milk. By the end of the 1940s most of the milk distributed by the State
was still imported (Goldsmith, 2017). During the second half of the twentieth century
Chile started to import increasing quantities of powdered milk, together with evaporated

15. Pasteurization of milk on a commercial scale started during the 1880s in northern Europe, and

from there it spread to the USA and other regions of the world. The initial recommendation was to
heat milk for 30 minutes at around 60°C. The temperature was later raised and the heating time re-
duced (High-Temperature-Short Time, HTST). Finally, Ultra High Temperature (UHT) pasteuri-
sation processes were introduced, which took between 1 second at 88.3°C and 0.01 seconds at 100°C
(HOLSINGER, RAJKOWSKI & STABEL, 1997).

16. In the mid-1850s Gail Borden created a vacuum method to concentrate milk for storage, which
was applied to the production of condensed milk (HAYAsHI, 1989). Powdered milk, in turn, was first
developed in England in 1855, although it was during the first decades of the twentieth century that
it was widely traded internationally. Glaxo and Nestlé became the first companies to distribute it in-
ternationally (VALENZE, 2011; BRYDER, 2009), and Nestlé entered the Chilean market.
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milk and condensed milk, although to a lesser extent. The National Health Service was
active in distributing powdered and condensed milk nationwide to the lower income strata
of the population, children in particular, as well as to pregnant women.

Initiatives to distribute milk in Chile, in particular to the poor, had long been admin-
istered by the public sector and charitable organizations. The first of these was the Pa-
tronato de la Infancia, a charitable organization that aimed to provide care for mothers
and children of lower socioeconomic groups, as well as medical care and education. Its
best-known program was Gotas de Leche (milk drops) 17, which provided special care and
education to lactating mothers and children beginning in 1901, although its coverage was
limited. In 1930 only 2,500 children received milk through the Gotas de Leche (Goldsmith,
2017). In 1954 the Government created the Programa Nacional de Alimentacion Com-
plementaria (PNAC, National Program of Complementary Feeding) to provide milk for
pregnant women and children under six. By 1964 the National Health Service was dis-
tributing seven times more powdered milk than in 1953, and by the end of the 1970s fifty-
six times more than at the end of the 1940s (Moreno, 2017). In 1970 the PNAC was at-
tending 650,000 mothers and infants (Goldsmith, 2017), out of a total population of 1.15
million people. This role was later taken over by the Junta Nacional de Auxilio Escolar y
Becas JUNAEB), providing continuity in the distribution of breakfast and lunches at pub-
lic schools until the present day (Moreno, 2017).

But this local demand for powdered and condensed milk was not only supplied with
imports. In 1957 the first industrial powdered milk plant in Chile was built with UNICEF’s
support and supplied with fresh milk by local cooperatives (Moreno, 2017; Goldsmith,
2017). Many more plants were subsequently created. Previously, in the late 1930s future
president Allende, while working as Minister of Salubrity, had created a joint enterprise
with Nestlé to produce condensed milk in Chile (Goldsmith, 2017).Thus, the country en-
tered enthusiastically into the production of these two processed dairy products during the
import-substitution period led by the state, which ended with the military coup of 1973.

The 1970s-1980s were not good for milk production. Growth in overall production
ceased, but not in per capita terms. The state’s CORFO initiatives of the 1940s-1960s,
including its companies, were either reverted or privatised after the military coup. There
was a re-organization of the industry with more interference from the private sector and
considerable volatility in production, impacted by the severe economic crisis of 1975-78
and more importantly that of 1981-83. The dairy sector had to adapt quickly to the new

17. As in Spain, the program was inspired by the previous French experience, aiming to improve
children’s nutrition but also to combat infant mortality (MUNOz PRADAS, 2012).
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environment, as well as to the fact that the National Health Service was increasingly buy-
ing heavily subsidised powdered milk from abroad rather than from local producers (Ara-
vena, 2014).

In response, the sector made new investments to modernise production (this time
funded with credit from private banks), further improved the genetic stock of dairy cows
(greatly increasing milk production per animal)ls, adopted new technologies such as tetra
packs to commercialise liquid milk, introduced new products such as more yogurts and
flavoured milks, and promoted mergers and acquisitions (Consorcio Lechero, 2018). By
the late 1980s the sector was highly concentrated, with around five to six industrialists gar-
nering close to 90% of the market, and a comparatively small number of fresh milk pro-
ducers with large herds (Loncoleche, 1996; Aravena, 2014).

The current state of the dairy sector in Chile is healthy. Its industrial production is un-
dertaken using the most up to date techniques. In 2019, the big seven companies were
either multinationals or national companies. In the first group, the most important is the
Swiss firm Nestlé, which has been operating in the country since 1934 and was the first
to arrive in Chile. It is followed by the New Zealand Fonterra through Soprole and Pro-
lesur, two formerly significant national companies acquired by this firm, and by the French
Lactalis'®. The most important Chilean company is Colun, a cooperative leader of the
market. It is followed by Watt’s (which acquired Loncoleche and Calo, two formerly in-

fluential national companies), Surlat and Quillayeszo.

Equally importantly, there have been remarkable changes in the eating habits of the
population. The consumption of yogurt increased dramatically, more than doubling
from the early 1990s to the 2010s, to the extent that Chile now enjoys the highest per
capita yogurt consumption in Latin America®! .Yogurt is now widely consumed at break-
fast or as a snack. Flavoured milks also appeared in Chilean families’ consumption, as well
as refrigerated desserts heavily based on milk. Similar developments occurred in other
markets, such as Spain, which experienced significant diversification in dairy consump-
tion (Collantes, 2014, 2016).

18. At the present time, there are around 600,000 dairy cows in Chile.

19. In turn, these multinational companies not only produced dairy products in Chile, but also im-
ported powdered milk and cheese from their headquarters.

20. Formerly, the Italian Parlamat also operated in Chile (after acquiring the national firm Sopro-
car), but later sold its plants to Lactalis (NESTLE, 2012; ARAVENA, 2014; WATT’S, 2016).

21. https://www.fedeleche.cl/ww4/index.php/informacion-2/leche-salud/82-leche-y-salud/3546-chile-
nos-consumen-14-litros-de-yogur-al-ano-y-lideran-en-latinoamerica; https://edairynews.com/es/ chile-
explosivo-aumento-del-consumo-de-yogurt-dispara-produccion-local-9363/ [Accesed: 25" march 2018].

260 PP- 245-285* Diciembre 2020 » Historia Agraria, 82



Milk and meat consumption and production in Chile, ¢. 1930-2017: A history of a successful nutrition

Cheese consumption also increased, to the extent that Chile now enjoys the highest
cheese intake per capita in Latin America (Richard, 2018).This is partly explained by the
fact that most Chilean families do not have dinner, but what they call once (Giacoman,
2010), which consists of abundant bread and tea or coffee during the late afternoon. So
important is this tradition that Chileans consume ninety kilograms of bread per annum
(nearly a quarter of a kilogram per day), and are second only to Turks in the world rank-
ing of top bread consumers>2. This is important because formerly bread was consumed
with margarine, fruit jam, or avocado, but today it is consumed —at breakfast or tea time—
increasingly with cheese and/or ham. The most popular Chilean sandwiches are aliado (a
combination of cheese and ham) and Barros Luco (hot meat and cheese). A recent study
has shown that 81% of cheese consumers in Santiago eat most of the cheese they con-
sume annually in sandwiches (Vargas-Bello-Pérez et al., 2014).

So important has been the growing consumption of cheese in the country that an in-
creasing proportion of the milk received by industrial plants is now destined to be turned
into cheese, rather than powdered milk. In the early 1990s the country produced around
35,000 tons of cheese; today it is producing over 100,000 tons of cheese per year23 .The
national yogurt production has also increased dramatically, from around twenty million
liters in the early 1980s to 235 million liters in 2018 (ODEPA, 2019), showing the most
dynamic growth of all products of the industry during the most recent decades.

4. MEAT PRODUCTION, FOREIGN TRADE, AND CONSUMPTION

Figure 6 shows the annual average consumption of meat in Chile (combining bovine,
ovine, pork, equine and poultry products) in kilograms per person per year (yearly aver-
ages per decade). There was a remarkable degree of stability and stagnation during the
1930s-1980s, with an annual consumption at around 31-3 kilograms per capita per an-
num (except for the 1940s when it was slightly higher). This is a low figure, less than half
that recorded in the colonial era in the country (Martinez Barraza, 2018). These were also
times when beef was the most important meat in the Chilean diet, and the sector showed
little improvement in efficiency of production, in particular during the 1930s-1960s. A
report by ODEPA in the late 1960s accounted for the lack of improvements in produc-

22. https://www.24horas.cl/nacional/chile-se-consagra-como-el-segundo-pais-que-mas-consume-
pan-a-nivel-mundial—3492060 [Accesed: 25™ march 2018].

23. Although most cheese consumed in the country is home-made, imports of cheese have increa-
sed dramatically lately, from around 700 tons per annum during the 1980s to around 24,000 tons an-
nually during the last decade.
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tivity in cattle raising in Chile, in particular in areas such as cow feeding, sanitary condi-
tions, and quality of cattle (ODEPA, 1968). This degeneration occurred despite the im-
plementation of Alessandri’s national livestock plan of 1961-70, which was more successful
in the dairy sector. In addition, meats other than beef were not as widely consumed as
they are today. National meat production was not sufficient to ensure the proper feeding
of the population (Yanez Andrade, 2019), since less than thirty-five kilograms per per-
son per annum is well below the recommended intake of animal proteins.

FIGURE 6
Chilean per capita consumption of meat (ready-to-cook kilograms per year),
annual averages per decade
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Nacional del Medio Ambiente (2001); INE (2018); Banco Central de Chile (1977-2019); Oficina Central
de Estadistica de Chile (1930-1982); Camara de Comercio de Santiago (1967-1982); CEPAL (1971-1989).
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The 1970s and 1980s in particular experienced the lowest meat per capita consumption
of the century, which is not surprising. The economic climate of the country was not fa-
vorable during those decades. GDP per capita behaved poorly during the 1970s and most
of the 1980s (Figure 2). Furthermore, real wages plummeted (Figure 7), reaching —on
average— the lowest levels since the 1930s (when Chile faced the impact of the Great De-
pression). This lowering of national and personal income did not help to increase the con-
sumption of meat, a product characterized by having one of the highest income elastic-
ity demands in the typical Chilean food basket.
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FIGURE 7
Real average daily wages of workers in Chile, 1930s-2000s
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This low per capita meat consumption changed dramatically between the 1990s and the
2010s, as did the consumption of dairy products, although the increase in meat eating was
more significant. These were golden decades for the Chilean economy, when the coun-
try achieved its highest real wages ever (Figure 7) and the fastest growth of GDP per capita
(Figure 2). As a result, Chileans are now consuming over 90 kilograms of meat per an-
num (more than 100 kilograms including fish and seafood) on average, an amount that
falls within the levels recommended by FAO for developed countries (Nierenberg, 2005),
and double the world average (Schnettler er al., 2014). According to the most recent data
available from FAOSTAT, Chile’s meat consumption for 2013 was only slightly less than
that of Argentina and Brazil and greater than that of Uruguay. More importantly, the coun-
try’s meat consumption is equivalent to that of Germany and above that of other devel-
oped nations such as the UK, Italy, Finland, and Sweden. In relative terms, the country’s
increasing consumption of meat is far more spectacular than the increasing per capita con-
sumption of dairy products.

Partly as a result of this development, the country has shifted from the problem of hav-
ing a dietary deficit to one of dietary excess (Albala ez al., 2002) 24, including obesity (part

24. Chile moved from having high rates of undernutrition to suffering increasing rates of obesity
(V1o & ALBALA, 2000).
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of a global trend affecting developing countries; Popkin, 2004), which is an issue for fu-
ture agendas.

FIGURE 8
Real monthly per capita expenditure in meat (pesos of June 2017), according

to the Surveys of Family Budget for Great Santiago, quantiles 1 (Q1) and 2 (Q2)
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Source: own elaboration from National Institute of National Statistics, all Surveys of Family Budget from
1978, available at https://www.ine.cl/estadisticas/ingresos-y-gastos/epf [Accesed: 25th march 2018].

In line with our analysis of dairy products, we have contrasted our data on per capita con-
sumption of meat (in kilograms) with per capita consumption in real pesos. The results
are shown in Figure 8 for the poorest 40% in Greater Santiago. The real per capita ex-
penditure in meat increased four-fold and three-fold between 1988 and 2017, for the first
and second quantiles, respectively. This is a remarkable increase in only three decades,
when prices were falling for most meat products.

This increase in meat consumption was mainly based on national production, rather
than foreign supplies, although the country still imports meat. From 1990 onwards Chile
signed numerous trade treaties with many key strategic partners, which substantially low-
ered import duties as well as paved the way to promoting exports of diverse products
(Llorca-Jafia, 2015).Yet before 2000 the only meat imported in significant quantities was
beef (in particular during the 1960s, 1970s and 1990s). Chile had a long tradition of live
cattle imports beginning in the colonial era (in particular from Argentina; Gallardo, 2017)
and subsequently imported chilled or frozen beef, but since the 1990s these imports have
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grown, amounting to over 150,000 tons per annum during the 2010s. However, this
amount remains below the national production of beef (currently at over 200,000 tons
per annum).

FIGURE 9
Chilean per capita consumption of meat (kilograms per year)
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Sources: ODEPA (1970-1975); ODEPA (1976); ODEPA (1990-2017); ODEPA (2004-2017); Comision
Nacional del Medio Ambiente (2001); INE (2018); Banco Central de Chile (1977-2019); Oficina Central
de Estadistica de Chile (1930-1982); Camara de Comercio de Santiago (1967-1982); CEPAL (1971-1989).

During the most recent two decades imports of poultry —and of pork during the 2010s—
have been considerable.Yet Chileans prefer homegrown chicken, which is unfrozen, over
imported chicken, which is bought frozen (Giacomozzi, 2015). Furthermore, during these
decades Chile exported more pork and chicken than it imported (an example of inter-
national intra-industry trade)25 , so that on balance Chile is a net exporter, in particular
of hog meat. The scale of the exports of pork have largely counterbalanced the imports
of other meats, and of beef in particular, lessening the impact of the external sector on

25. The only important meat export in Chilean history before pork exports developed during the
last few years was that of ovine meat, which was produced in the extreme south of the country, in the
Magallanes region. Frozen lamb was extensively exported by the country, as well as consumed in-
ternally (MARDONES & COX, 1942). Magallanes was a pioneering centre for meat refrigeration in the
country: from 1905 bovine refrigeration facilities were widely introduced (GALLARDO, 2017).
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national consumption26. Chile is now exporting nearly half of its pork products (Aspro-
cer, 2018).

Disaggregating consumption per meat (Figure 9), it is clear that the dramatic increase
in meat consumption is due to the spectacular rise of poultry (mainly chicken, with turkey
in a distant second place)27 and pork within the Chilean diet: unsurprisingly millennials
are also known as the chicken generation in Chile. As a result, as in Spain and Brazil, there
has been a dramatic substitution of “red” meats in favor of “white” meats (Clar, 2008).
Cheap chicken and pork meat led to this revolution on account of their lower prices com-
bined with high income elasticity of demand, as has happened in many developing coun-
tries (Aho, 2002). Per capita GDP in Chile increased nearly three-fold between 1983 and
2010, while real wages nearly doubled between the 1980s and the 2010s.

Per capita consumption of chicken increased more than 20-fold between the 1930s and
the 2010s, while that of pork increased some 400% in the same periodzg. Beef con-
sumption has remained stable during the whole period under study, resembling the Span-
ish case (Clar, 2008), while ovine meat has become less popular among Chilean con-
sumers and is now largely exported. 1989 was the last year lamb featured in the Consumer
Price Index Basket (CPIB). Today, as has been true from the colonial era onwards,
Chileans consume some horsemeat, but less than a kilogram per person annually, and
horsemeat never features in the CPIB.

The per capita consumption of meat in Chile is higher than per capita production, but
only slightly. Although there are substantial beef imports (which come from a wide range
of countries, from nearby Brazil, Argentina, and Paraguay, to distant USA and Australia),
there are also sizeable pork exports. National production is the driving force behind the
dramatic increase in national consumption. Chile, belatedly by international standards,
joined the agro-industrial chicken and pork revolution in the 1990s and has made ac-
celerated progress in the Fordist agri-business production system (Page, 1997).

26. As in most countries, in Chile most chicken is eaten fresh rather than frozen, while the inter-
national trade is largely in frozen chicken. This explains Chile’s low level of imported chicken. Most
commercial poultry meat is produced and consumed in the same country (AHO, 2002), and Chile is
no exception.

27. Around 96% of all poultry consumed from the 1990s onwards consisted of chicken broilers
(Gi1acomozzi, 2015).

28. The spectacular increase in pork production and consumption is not unique to Chile. In the
early 1960s Spain consumed less than a third of the quantity of pork consumed by the USA; by the
early 2000s it was consuming twice as much in per capita terms (CLAR, 2010).

266 PP- 245-285* Diciembre 2020 » Historia Agraria, 82



Milk and meat consumption and production in Chile, ¢. 1930-2017: A history of a successful nutrition

FIGURE 10
Chilean production of meats (ready-to-cook equivalent),
thousand tons (annual averages per decade)
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Up to the 1980s the most significant meat produced in Chile was beef, accounting for be-
tween 57% and 64% of all meats produced in the country between the 1930s and 1980s,
having benefited from the network of frigorificos (meat-packing houses) built during the
COREFO era (Figure 9). The aggregated production of beef increased steadily from the
1930s until the late 1990s, although per capita heads of cattle have decreased continuously
as the population has grown faster than the cattle (Figure 11). From the late 1990s, though,
beef production has declined in Chile even in absolute terms: between 2007 and 2017 the
total number of heads of cattle declined by nearly a quarter in the face of cheaper beef im-
ports. Slaughter is concentrated in a small number of abattoirs: Frigorifico Osorno; Frig-
orifico Temuco; Firma SA; Frigorifico Simunovic; and Matadero Frigorifico del Sur Ltda.
Beef production was the only sector in Chile that lagged behind technologically in the meat
industry, in particular in comparison to chicken and pork production. The main change
implemented by the beef industry was not technological but organizational: formerly most
cows were sold in fairs or transported alive to distant markets (Gallardo, 2017); now they
are taken directly to slaughtering plants controlled by these few companies, a process fa-
cilitated by transport improvements undertaken by the country (ODEPA, 2007).
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FIGURE 11
Per capita heads of bovine cattle in Chile, 1908-2010
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Sources: ODEPA (1970-1975); ODEPA (1976); ODEPA (1990-2017); ODEPA (2004-2017); Comision
Nacional del Medio Ambiente (2001); INE (2018); Banco Central de Chile (1977-2019); Oficina Central
de Estadistica de Chile (1930-1982); Camara de Comercio de Santiago (1967-1982); CEPAL (1971-19809).

In contrast to beef, the most successful story of increasing meat production is that of poul-
try (chicken broilers in particular), which is part of a global phenomenon resulting from
the emergence of organizational structures that helped to form what is believed to be the
first modern agribusiness in the world (Godley & Williams, 2007). This revolution was

29 and en-

characterized by vertical integration as a means of reducing transaction costs
joying economies of scale. An increasing use of technology in many productive areas, in-
cluding biological ones, led to systematic innovation, substantial increases in productiv-
ity and mass-production (Godley, 2014; Boyd, 2001; Boyd & Watts, 2005; Aho, 2002;
Martinez, 1999, 2002; Clar, 2008). Before, chicken meat was largely the incidental result
of egg production (Boyd & Watts, 2005; see also Martinez, 1999). Chicken first featured
in the Chilean Consumer Price Index basket as late as 1969. During the most recent
decades the growth of the poultry industry has been rapid in some developing countries,

including Chile, as per capita income rose (Aho, 2002).

The modern industrial chicken industry, as we know it today, emerged in the US dur-
ing the 1920s-1930s, but it was beginning in the 1950s that it gained further momentum

29. The stages included in vertical integration of the poultry industry are feeding mills, breeding fa-
cilities, laying flocks, hatcheries, growers and processing plants (CLAR, 2008).
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as a very efficient vehicle for transforming feed grains into higher-value meat production
(Boyd, 2001; see also Rhodes, 1995). The US model was subsequently adopted by many
other countries (Godley & Williams, 2007). Amongst the most important innovations of
the sector were successful confinement (essential for industrial production); adoption of
formula feeding specially produced by a breeding industry (including the hybridization
of corn and other crops); use of vitamin D (which made it possible to raise birds in-
doors)30; use of antibiotics and vitamin B-12 to promote growth (also valuable for dis-
ease control); other successful disease control methods; the use of antioxidants; genetic
improvements; electrification in industrial facilities; refrigeration throughout distribution
channels; artificial incubators; adoption of factory processing at packing stations; self-ser-
vice retailing; and development of poultry science (Boyd, 2001; Boyd & Watts, 2005;
Martinez, 1999, 2002; Nierenberg, 2005).

As a result of these transformations, the live weight of chickens increased dramatically,
while the maturation period plummeted, bringing down feed conversion rates and retail
prices of poultry, which now maintains a homogenous and consistent quality and is sold
mainly in supermarkets. Global production of poultry has grown faster than that of any
other meat since the 1960s thanks to the adoption of these cost-lowering production tech-
nologies and new organizational structures. Yet developing countries, such as Chile, were
late adopters (Chang, 2007; Godley, 2014).

In Chile, during the 1960s-1970s the annual average production of chicken and turkey
was only around 30,000 tons. The first serious attempts to promote industrial chicken pro-
duction in Chile —of broilers in particular— date back to Eduardo Frei’s presidency, when
in the late 1960s a New Plan of Livestock and Poultry Development was launched aim-
ing to substitute beef with poultry —and pork. The original plan was designed to reduce
imports of beef (to save foreign currency, much needed in the country) and substitute the
national production of chicken (Ortega, 2017). CORFO and Banco Estado extended
loans and facilitated technical assistance for the installation of the first chicken plants for
incubation, specialized poultry slaughterhouses, and specialized chicken feeding mills. A
modern poultry slaughtering and packing house was inaugurated in 1966 in the capital
of the country (Ortega, 2017).

The 1970s and 1980s brought further improvements and an increase in production,

but it was during the 1990s and 2000s that national production intensified. It increased
to over 200,000 tons and over 500,000 tons per annum, respectively, accounting for as

30. The vitamin was a comparatively new concept, first appearing in the scientific literature in 1912
(VALENZE, 2011).
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much as 45% of all meats produced in the country during the 2000s, when prices were
at their lowest. In the second half of the 1970s prices (per kilogram) of beef and chicken
were at a similar level, but by the early 1990s chicken meat cost two-thirds less than beef.
Thus, 1994 was a watershed in the history of Chilean meat consumption: for the first time
Chileans consumed more chicken per capita than beef. The Chilean poultry sector was
quickly transformed into a highly concentrated capital-intensive industry3 ! with a few
large companies making low-cost products. Agrosuper (with its brands Super Pollo and
Pollos King), Ariztia, Sopraval, Don Pollo and ILL.a Cartuja dominated the market, and
many of these companies had acquired facilities from CORFO during the privatization
process under Pinochet (CORFO, 1978).

For example, Sopraval, or Valparaiso’s Poultry Producers Society, which was created
in 1967, supported by CORFO, gathered together twenty-six producers of the region, each
of whom owned their own raising facilities. The production process was quickly trans-
formed. By 1985 the number of partners had been greatly reduced and the company had
integrated vertically, controlling all stages of production (Sopraval, 1994;Valdivia, 2004).
In 1996, Agrosuper acquired Sopraval, and now controls around half of the national pro-
duction of chicken meat in Chile, followed by Ariztia (Agrosuper, 2012)3 2,

It is also significant that Chileans started to regard white meats as superior in quality
to red meats. Chicken in particular was perceived as healthier than beef, given its lower
fat and cholesterol content, combined with lower prices. An increase in income per capita
allowed Chileans to eat chicken breasts and legs rather than chicken by-products (e. g.
liver, spine)3 2,

Like the poultry industry, the hog industry in some leading developed countries has
experienced important technological and organizational changes since the 1950s, but at
a slower rate than poultry production. The industry gradually changed from being dom-
inated by outdoor production by family farms to indoor systems run by corporate en-
terprises enjoying technologically and vertically integrated production3 4, with productivity
highest in the late 1970s (Rhodes, 1995). According to Martinez (1999), the changes in

31. This is similar to what happened to the industrial organization of the US poultry and hog in-
dustry; a handful of companies control the whole sector (NIERENBERG, 2005).

32. Currently the main poultry meat producers are in a federation called Asociacién de Productores
Avicolas de Chile (APA), created in 1991.

33. ODEPA (2007).

34. However, for some time factory farming of pigs operated together with traditional outdoor pro-
duction, at least in Great Britain (WooDs, 2012).
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structure in pork production reflected previous changes in the poultry industry (although
they were only adopted in the 1960s, later than was originally assumed; Hurt, 1994).

The world pioneer in industrial pork production —or the factory-farm method- was
once again the USA (Nierenberg, 2005; Clar, 2010). Beginning in the late 1970s, as soon
as new technologies that allowed greater concentrations of animals were introduced —
drawing heavily on the principles of the poultry industry—, larger groups of hogs were con-
centrated at a single site in specialized capital-intensive buildings with mechanical systems
of heating, cooling, feed delivery, waste removal, highly technological electric ventilation,
and slatted floors, to which were applied boar semen techniques (artificial insemination),
hormones, antibiotics (to promote growth and for disease control), other disease control
procedures, genetic modification to obtain high quality lean meat, and fed with specially
tailored manufactured feed. The required space per head dropped significantly in these
new industrial pig farms within a short period of time.

As a consequence of these advances pork production costs decreased> while the time
needed to bring a pig from birth to slaughter decreased dramatically. These changes have
led to a small number of large pig farms around the world, which substituted capital for
labour (on a per hog basis). In these farms there was greater control over the quality and
uniformity of pork meat, which is now sold after being packed in specialized and highly
technological packing plants (either fresh or frozen), while processed pork products are
also increasingly popular (Mayda, 2004; Page, 1997; Benjamin, 1996; Woods, 2012;
Martinez, 1999, 2002; Rhodes, 1995; Hurt, 1994).

Chilean pork production increased remarkably thanks to these advances, from around
40,000 tons per annum during the 1940s-1970s to 174,000 and 407,000 during the 1990s
and 2000s, respectively36. During the 1930s-1970s pork meat accounted for between 16%
and 20% of all meat produced in the country; during the 2000s this share increased to
34%, second only to the poultry industry. Today the combined share of chicken and pork
is over 80% of all meats, far more than the 25% they constituted during the distant 1930s-
1940s.

35. The quality of life enjoyed in particular by live hogs and broilers, but also confined animals in
general, including fish, has deteriorated due to these new organizational and technological advances
(see NIERENBERG, 2005). Countries such as Chile, where environmental laws are lax, generate many
health problems for people living near chicken and pork industrial plants. This is the dark side of the
history of meat production in Chile.

36. In the early 1940s the number of pigs in Chile was low. There were 10 heads of sheep for every
pig, and little mutton or lamb was eaten (MARDONES & COX, 1942).
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The pork industry in particular witnessed far more rapid changes than the production
of broilers, with production shifting from the 1990s to even larger highly technical farms,
substantially lowering pork prices (Martinez, 1999, 2002; Hurt, 1994; Nierenberg,
2005).The Chilean pork industry adopted the most advanced available international tech-
nologies in pork production more quickly than the national poultry sector had done. The
previous experience gained in the production of broilers helped in this development, as
the case of Agrosuper illustrates through its Super Pollo and Super Cerdo brands. Super
Pollo was created in 1974. Nine years later, its owner, Gonzalo Vial, decided to apply the
business philosophy applied to chicken production to pigs, thus creating Super Cerdo,
which soon became the leading company in the pork sector in Chile (controlling in total
over two-thirds of national production). The company now has over 1,000 pork raising
facilities (incorporating nearly 4 million pigs), several slaughtering factories and large pig
food plants. The same organizational structure used by developed countries in pork pro-
cessing was adopted in Chile, and as a consequence the local industry, like that of
chicken processing, is highly concentrated within a few companies, all of which are ver-
tically integrated: Agrosuper, Friosa, Coexa, Maxagro and Lo Valledor (Acufia & Pizarro,
2019); a comparable situation exists in Spain and many other countries (Clar, 2010).

5. OTHER DEVELOPMENTS IMPACTING ONTHE CONSUMPTION OF
MEAT AND DAIRY PRODUCTS

Other changes taking place in Chile also affected the production, consumption and for-
eign trade of meat and dairy products. Supermarkets dominated sales of these products
(especially dairy products initially)3 7 thanks to modern refrigeration facilities, both for
storing and retailing; other countries experienced similar retailing revolutions (Friedmann
& McMichael, 1989; Magnan, 2012; Collantes, 2016, 2018). The creation and expansion
of the first hypermarket chains in the 1980s, which used their market power to exert down-
ward pressure on prices, combined with decreasing production costs, greatly reduced con-
sumer prices (Figure 11), and improved storage conditions for both dairy and industrial
meat products38. Real prices of chicken in particular decreased dramatically from the mid-
1970s to the early 2000s: the average prices in the 2000s were half those of the 1970s. Av-
erage real prices of pork during the 2000s were less than two-thirds (64%) the prices of
the 1970s, while beef prices remained stagnant.

37. A similar situation prevails in Spain, where dairy products were one of the key drivers in the
Spanish retailing revolution (COLLANTES, 2016).

38. The first supermarkets were created in the US during the interwar period, expanding thereafter
to developed countries, and from the 1980s-1990s to the rest of the world (COLLANTES, 2016).
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FIGURE 12
Real wholesale prices of chicken and pork (pesos of March 2019) per kilogram,
1976-2017
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Sources: ODEPA (2004-2017). Prices were deflated based on CPI from Diaz Bahamonde, Liders and Wag-
ner (2016). We then calculated decadal averages based on annual data.

The last three decades have witnessed an increasing concentration in the supermarket in-
dustry: Jumbo-Santa Isabel, Unimarc, Lider, Tottus, and Montserrat controlled the bulk
of the sector. These giant supermarkets gradually replaced most specialty meat markets
in the marketing of poultry and pork to consumers —although this was less true for
beef—, a development which was part of the worldwide growth of the power of the su-
permarket (Magnan, 2012; Collantes, 2016). The quality control introduced by the in-
dustrial poultry and pork industries, as well as the standardization of production, has
helped this process, as has happened in other countries (Friedmann & McMichael, 1989).
Internationally, customers value access to high-quality uniform products, which they can
always find in a supermarket (Martinez, 1999). Most dairy products are sold in super-
markets in Chile, and at lower prices than elsewhere. Small shops in local neighborhoods
also sell dairy products, but they are unable to match the low prices of supermarkets, so
their market share is low.

At the beginning of our period of study the national refrigeration infrastructure of the
country was underdeveloped, lacking large cold storage units and suitable means of dis-
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tribution, which posed problems for the distribution of meat and milk to customers as the
products could only be distributed locally. In 1938 the National Feeding Council called
for the establishment of a network of refrigerator warehouses as a means of improving the
national distribution of both milk and meat (Yanez Andrade, 2019; Mardones & Cox,
1942).This development was reinforced in a new plan in 1947 (Millar & Fernandez Abara,
2008). A government report produced in the early 1940s provided a bleak picture: milk
consumed in Santiago and Valparaiso arrived in ordinary trucks (unrefrigerated), neces-
sarily from milk producers no more than 30 km away. This was the maximum distance
unrefrigerated milk could be transported. In smaller cities and rural areas, milk was trans-
ported in carts, again without any refrigeration, exposing customers to food poisoning
(Mardones & Cox, 1942). The distribution of meat was equally problematic: most meat
had to be sold in local slaughterhouses (usually under the administration of local coun-
cils; Gallardo, 2017) and fairs, which lacked refrigeration facilities and were restricted to
small producers.

This situation slowly started to change with the adoption of the National Program of
Economic Development of 1961, which instituted a national network of frigorificos, in-
cluding refrigerated slaughterhouses (CORFO, 1962). In 1968 ENAFRI (the frigorificos
national company) was created. By 1970 nine frigorificos had been started (CORFO, 1969,
1972). Although all were privatized during the 1970s, triggering a high level of concen-
tration in slaughtering houses and meat packing and processing plants from the late 1970s,
beef distribution continued lowering its costs. This highly concentrated industry re-
mains in place today (ODEPA, 2007).

The considerable investment in improving refrigeration for producers and supermar-
kets was not enough to expand consumption. A final step was needed: as in other mar-
kets, a necessary condition to expand meat and dairy consumption was the installation
of refrigerators within households. This was no easy task, in particular for a developing
country. Even in developed economies, such as Britain, only 20% of households had a
refrigerator by 1960 (Godley, 2014). The first household refrigerators arrived in Chile in
the 1920s, but they were restricted to local elites on account of the high import price (Al-
varez Caselli, 2011). It was not until the 1950s, when a national industry emerged (part
of a strategy of state-led industrialization), that refrigerators started to feature in Chilean
homes. But this was a slow process, as can be seen in Figure 11: by the late 1960s only
6% of Chilean households had a refrigerator. Refrigerators were first introduced into the
Chilean Consumer Price Index basket as late as 1969. Only by the late 1980s did this ra-
tio increase to 50%, and to over 80% by the end of the century.
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FIGURE 13
Percentage of Chilean households with refrigerators
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6. CONCLUSIONS

Between the 1930s and the early 1990s the diet of most Chileans was poor in animal pro-
teins and calcium and relied heavily on wheat-based products and cheap carbohydrates.
The consumption of meat was just slightly over thirty kilograms per person per annum,
on average, which was well below the rate of national consumption during the last cen-
tury of the colonial period (the eighteenth century) and well below the recommended in-
take of animal proteins by international health organizations. The consumption of milk
improved during the period of state led industrialization (1930s-1960s) but remained low
by international standards and in comparison with developed countries.

Today Chileans enjoy a diet characterized by a high consumption of meat and dairy
products: the country experienced a profound nutrition transition within a short period
of time, the 1990s-2000s, which was sustained thereafter. This process was delayed
when compared to more developed countries, which experienced a similar transition
around two decades earlier, in particular as far as poultry and dairy consumption was con-
cerned, but Chile’s experience was heavily influenced by international developments. The
1970s-1980s were particularly harsh for the Chilean economy, precluding any increase
in the consumption of relatively expensive products such as milk and beef.
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The sudden rise in the consumption of meat and dairy products in Chile beginning
in the 1990s was mainly associated with the country belatedly joining the international
agribusiness revolution that impacted heavily on meat and milk production, triggering
falling prices of food, and both sets of products had high income elasticity. The last three
decades in particular have witnessed the widespread adoption of modern technologies ap-
plied to the production of broilers, hogs and dairy products, greatly reducing production
costs and accelerating the production process due to this technological upgrading. Im-
provements in refrigeration facilities for production, storage, distribution, retailing and
households have also further promoted the consumption of meat and dairy products.

Beginning in the 1990s there was an unprecedented growth in GDP per capita, a re-
duction in poverty rates, a mild improvement in income distribution, and a sustained in-
crease in real wages, which also fostered the consumption of these products (as in Spain;
Clar, 2008). There were also changes in the consumption habits of the population and
government and private sector campaigns to promote the consumption of these products,
especially dairy products (Rios & Coq, 2012). Other factors promoting this nutritional
transition were the internationally acknowledged macro-economic stability enjoyed by the
country since returning to democratic government (e. g. low inflation, business stability,
lack of profound economic crisis) and the trade liberalization that began in the 1990s when
the international political isolation of the country ended.

Finally, we must also credit the government support granted to the meat and dairy in-
dustries between the 1930s and the 1960s that made possible —in part— the growth from
the 1990s, and several state policies promoting consumption. Of particular importance
were the state’s powdered milk distribution programs, which are still in operation; the
granting of cheap credit to fund investment; the chartering of a pasteurization law; im-
plementation of public-private initiatives; and the national electrification of the country.
This revolution in consumption has greatly improved the nutrition of the Chilean pop-
ulation, partly explaining the improvement in its biological welfare. A warning note must
also be sounded: the country now has high levels of obesity for the first time in its short
history, partly due to the increase in meat consumption (Giacoman, 2010). Greater avail-
ability of cheap animal protein can no longer be necessarily linked to better health. Milk
and meat production brings some environmental problems, which the country urgently
needs to deal with: deforestation, water scarcity (since animals drink vast amounts of wa-
ter), waste disposal, energy consumption, and global warming, all issues which stem from
the so-called corporate food regime (Magnan, 2012).
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APPENDIX

TABLE 1
Share of meat (beef, chicken, pork and lamb) and dairy products within the Chilean
Consumer Price Index Basket (percentage)

CPI’s year Meat (excluding fish and seafood) Dairy products Meat & Dairy products
1928 11.9 4.7 16.6
1957 10.6 4.3 14.9
1969 9.2 3.5 12.7
1978 8.4 35 11.9
1989 6.7 3.0 9.7
1998 4.8 1.9 6.7
2008 3.9 1.9 5.8

Source: National Institute for National Statistics.
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TABLE 2
Monthly average per capita expenditure on meat and dairy products, according to
the Surveys of Family Budget (SFB), Great Santiago, per quintiles and total

Nominal per capita expenditure per quintiles
Quintile 1978 1988 1997 2007 2012 2017
($ of June 1978)  ($ of June 1988)  ($ of January 1997)  ($ of April 2007) ($ of June 2012)  ($ of June 2017)

Meat Dairy  Meat Dairy Meat Dairy Meat Dairy Meat Dairy Meat Dairy

products products products products products products
Quintile 1 66 25 431 152 4,244 1492 6,627 2604 7439 3330 10,721 4,718
Quintile 2 110 34 723 265 4811 1,800 6,901 2992 7963 3175 12,994 5265
Quintile 3 168 52 1,121 387 5,288 2,063 7231 3352 9369 3842 13,308 6,234
Quintile 4 227 81 1,474 590 6,036 2,608 7946 3894 9666 4527 13679 7,197
Quintile 5 411 159 2,377 1,102 7,841 4200 9498 5901 12415 7,601 16,866 10,137
Total 206 74 1,270 518 5,720 2,480 7,707 3,826 9,551 4,695 13,693 6,864

Real per capita expenditure per quintiles. All figures in pesos of june 2017
Quintile 1978 1988 1997 2007 2012 2017

Meat Dairy Meat Dairy Meat  Dairy Meat Dairy Meat Dairy Meat Dairy
products products products products products products

Quintile 1 3,331 1,247 2,719 959 8,500 2,988 9,575 3,763 8,763 3,923 10,721 4,718
Quintile 2 5,500 1,686 4,562 1,675 9,636 3,606 9972 4323 9380 3740 12,994 5,265
Quintile 3 8,430 2,626 7,075 2,445 10,591 4112 10,449 4844 11,037 4,526 13,308 6,234
Quintile 4 11,407 4,045 9,305 3,724 12,089 5224 11,483 5627 11,387 5,333 13,679 7,197
Quintile 5 20,611 7975 15,005 6955 15705 8412 13725 8527 14625 8,954 16,866 10,137
Total 10,333 3,690 8,014 3,269 11,456 4,968 11,136 5,528 11,251 5531 13,693 6,864

Source: National Institute of National Statistics; all SFB from 1978, available at https:/www.ine.cl/es-
tadisticas/ingresos-y-gastos/epf [Accesed: 27" March 2018].
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