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Abstract

O. Melo, N. Baez Quiiiones, and D. Acuiia. 2021. Towards Sustainable Agriculture
in Chile, Reflections on the Role of Public Policy. Int. J. Agric. Nat. Resour. 186-209.
Given the increasing demand for agricultural products and the environmental degradation
that current agricultural practices generate, there is an urgent need to change the activity.
Sustainable agriculture emerges as an attractive alternative to mitigate the adverse effects of the
activity on the environment, increase its resilience to global change, and increase the current
population’s quality of life without sacrificing that of future generations. However, identifying
effective policies that can achieve these goals remains elusive. In Chile, this sector has been
one of the drivers of growth and poverty reduction but still faces many environmental and
social challenges, and there is a growing public demand for achieving sustainability from an
economic, environmental, and social perspective. Public and private institutions have made
relevant efforts to increase Chilean agriculture sustainability. However, the need to transition
towards sustainable agriculture is still not recognized by all stakeholders. In this article, we
review current challenges and policies to achieve a more sustainable agriculture in Chile
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Introduction

Conventional agriculture, based on the high use
of inputs, has increased environmental degra-
dation. This activity occupies, worldwide, the
second place in Greenhouse Gases (GHG) emis-
sions, contributing 18% of all emissions (FAO,
2014). In addition, it has been accompanied by
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other environmental and social consequences,
such as water depletion, soil degradation, loss
of biodiversity, ecosystem simplification, and
population decline in rural areas, among others
(Amekawa, 2011; FAO, 2018). However, it is not
agriculture itself responsible for these problems,
but how it has been practiced in recent decades
(Velten et al., 2015).

As the global population and household incomes
are expected to double by 2050, food and energy
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consumption will also expand significantly. Cli-
mate change is expected to adversely affect crop
yields and water availability by that year. As a
result, efforts to mitigate climate change have
drawn attention to the potential of agriculture to
reduce GHG emissions, produce bioenergy, and
increase soil carbon stocks (Khanna et al., 2018)
and increase production to continue feeding the
world population more efficiently and equitably.

In this context, there is a need for policies that
promote a transformation of current agriculture
towards an economically, socially, and environ-
mentally sustainable activity (Gokkiir & Sinav,
2020). Thus, the transition towards sustainable
agriculture appears not only necessary but also
inevitable as society raises its expectations re-
garding the sector’s performance.

Sustainable agricultural development is widely
recognized as a critical component of a strategy
to combat poverty and environmental degradation.
However, it remains an elusive goal, especially in
many of the poorest regions of the world (Antle
& Diagana, 2003). On the other hand, in more
developed countries, policies have centered around
economic support and more recently started address-
ing environmental problems (Baylis et al., 2008).

The economic development of agriculture in Chile
has been an internationally recognized success
story, bringing economic benefits both within the
sector and the broader economy (Agosin & Bravo-
Ortega, 2012; Barham et al., 1992; Lebdioui, 2019;
Meller & Saéz, 1995; Negoita & Block, 2012). The
agricultural and forestry sector, represented 3%
of the national GDP in 2020. This number has
remained relatively constant for the past 25 years;
it varied between 2.8% and 3.5%, but it was also
3% in 1996." This means that during this period
the sector has grown, on average, at the same
rate as the rest of the Chilean economy, at a rate
of 3.4% per year. Moreover, when the sector’s
forward and backward productive linkages are
added, its contribution to national GDP doubles
(Foster and Valdés, 2015).

Chile’s development model has been criticized for
mainly depending on copper exports; something
only challenged by the agriculture and forestry
sector. In 2019, agriculture and forestry ranked
second in exports, representing 30.4% of national
exports (including industrial products directly ob-
tained from the sector like wine and paper), below
mining with 54.7% and above the industrial sector
(excluding industrial activities form agriculture,
forestry and mining) with 10.6% (Central Bank
of Chile, 2020). This essential participation in
economic activity is also reflected in its contri-
bution to employment, representing 10% of the
national total. However, in some regions of the
country, such as Maule and O’Higgins, where
agricultural GPD represents 13.1% and 12.5%,
direct agricultural employment represented
28.8% and 26.2%, respectively (ODEPA, 2019).
This has had a crucial impact on overcoming
poverty in rural areas, but has also contributed
to its reduction in urban areas (de Ferranti et al.,
2005; Bravo-Ortega & Lederman, 2005; Valdés
& Foster, 2010).

The development of the sector over the last 40
years has been the result of the country’s political
and economic stability and specific policies that
have supported this development. Among these
policies are the security of land and water rights
ownership, trade liberalization, phytosanitary
protection, trade agreements, infrastructure and
technology adoption, exports promotion and in-
novation support, among other support policies for
the sector (Agosin & Bravo-Ortega, 2012; Meller
& Saéz, 1995; Anriquez & Melo, 2018; Valdés,
1994). The latter include subsidies for forestry
plantations, irrigation, and fertilization, among
other public policies. This institutional and public
policy environment has enabled entrepreneurs
of different sizes to expand the sector’s activity,
provide employment and bring economic activity
to otherwise depressed areas.

This growth has brought an expansion of the
agricultural frontier and an intensification of
the activity. Although Chilean land-use statistics
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available at the national level are incomplete
and outdated, they show that between 1997 and
2007, the agricultural (including fallow land)
and livestock areas decreased by 9% and 17%,
respectively. On the other hand, the area under
forest plantations increased by 23% (Echeiiique &
Romero, 2009). This decrease in total cultivated
area is accompanied by an intensification, mov-
ing from extensive (e.g., wheat) to more intensive
crops (e.g., fruits). For example, between 1997-
2007, the orchards area grew by 100% in the
Coquimbo region, nearly 50% in the Valparaiso
and Maule regions, 36% in O’Higgins, and 20%
in the Metropolitana region. However, this growth
seems to be slowing down, because from the
year 2007 to the 2017/2018 season, Coquimbo,
Valparaiso, and the Metropolitana regions reduced
their fruit area, and in Maule and O’Higgins,
it only increased by 22% and 9%, respectively
(Ginocchio et al., 2019). Agricultural expansion
into areas with no previous productive use rep-
resented a small fraction of the total area but, in
some cases, affected fragile ecosystems. However,
this intensification has led to considerable use of
productive resources, such as water, by shifting
from rainfed to irrigated crops, thus, in general,
having a larger ecological footprint.

As a result of economic development, increased
education, globalization, and advances in infor-
mation and communication technologies, society
has increased its demands on the environmental
attributes of agricultural products, including their
production process and the marketing chain in
general. However, these demands can be very dif-
ferent in different countries. Globally, consumers
are increasingly demanding more information about
the characteristics and attributes of food, which
is partly due to rising incomes and knowledge.
For example, they are interested in the origin,
whether they are organically produced or from
genetically modified organisms (GMO), come
from fair trade, are healthy, locally produced, or
preserve ecosystem services (including aesthetic
services, habitats, biodiversity, carbon storage,

and recreation; Khanna et al., 2018). In recent
years, legislative actions and civil society initia-
tives have focused on soft-drink taxes, animal
welfare, school snacks health, labels on GMOs,
and the origin of meats. Innovation has brought a
new range of food and agricultural technologies
based on biotechnology, irradiation, and pesticides
to improve food safety, increase productivity and
reduce environmental impact. These changes
are emerging alongside various trends that have
attracted public concern related to public health,
animal wellbeing, and the environment (Lusk &
McCluskey, 2018). Health, convenience, plea-
sure, sustainability, and authenticity are the top
five trends in international food and beverage
consumption that have been identified and may
affect the agricultural industry in many areas
such as production, consumption, investment,
and market orientations in the future (Gokkiir
& Sinav, 2020).

All these trends and changes lead to questions
regarding the future of the sector in Chile: will
it continue growing at the rates it has done so
far, or are new approaches required to ensure the
continuity of its development and the contributions
it makes to society? How can it achieve this goal
while addressing the environmental and social
demands, as well as a growing international
competition? This essay presents an analysis
of the sustainability of Chile’s agricultural and
forestry sector, reviewing long-term challenges
and current policies, and offering lessons that
can help Chile transition to a more sustainable
sector. This analysis can also help other countries
pursuing sustainable agricultural development
reflect on the Chilean experience and apply the
relevant lessons to their transitions.

This introduction is followed by a discussion of
the concept of sustainability in agriculture, then
the main sustainability challenges facing agricul-
ture in Chile are presented. The policies relevant
to the sector’s sustainability are reviewed, and
recommendations for action are made.
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The concept of sustainable agriculture

The concept of sustainable agriculture has gained
momentum since the definition of sustainable
development in the Brundtland report in 1987.
There has been extensive discussion on how to
define it, but in general, the definitions consider the
environmental, economic and social dimensions,
the capacity to perpetuate the services provided,
and the harmony with natural biological cycles.
Some examples of definitions of this concept are
presented below.

According to the Food, Agriculture, Conserva-
tion, and Trade Act of 1990 (1990) sustainable
agriculture is:

“an integrated system of plant-animal produc-
tion practices in a site-specific application that
will continue to: (a) meet human needs for food
and fiber; (b) enhance environmental quality; (c)
make efficient use of nonrenewable resources and
appropriately integrate natural biological cycles
and controls; (d) maintain the economic viability
of farm operations; and () enhance the quality of
life for farmers and society as a whole.”

This definition uses the three key dimensions,
but it does not explicitly include a concern for
the needs of future generations. The Food and
Agriculture Organization of the United Nations
(FAO) postulates that sustainable agriculture has
five main attributes: it conserves resources (land,
water, plants and genetic resources), does not de-
grade the environment, is technically appropriate
and is economically and socially acceptable (Lee,
2005). The definition given by this organization,
establishes that in order to be sustainable:

“agriculture must meet the needs of present and
future generations, while ensuring profitability,
environmental health, and social and economic
equity. Sustainable food and agriculture contributes

to all four pillars of food security — availability,
access, utilization and stability — and the dimen-
sions of sustainability (environmental, social and
economic).”

The idea of meeting current generation demands
without sacrificing those of future generations is
not easy to implement. Are all current generation
demands legitimate?, how much more affluent (or
more impoverished) will the future generations
be? for example, in terms of access to technology
not available today. Brodt et al. (2011) suggest
linking future generations’ demands with the idea
that sustainable agriculture should care for the
long-term stewardship of the natural environment
and sentient beings.

Other definitions of sustainable agriculture have
given more detail for each of the three main com-
ponents (environmental, social, and economic). For
example, Gasto et al. (Gasto et al., 2009) suggest
distinguishing sustainability from natural resource
conservation and propose 12 specific dimensions
that need to be addressed.

Although many of the existing definitions have
some common ideas, there is no consensus in the
literature, and, on the contrary, different currents
of thought give it their own emphasis, sometimes
responding to their interests (Velten et al., 2015).
Sustainable agriculture is understood as a goal
or ideal to be achieved, but this ideal could also
change over time, and be different for different
groups of people or societies. There is an extensive
debate as to what these goals should be and how
they should be achieved, in many cases definitions
are ambitious and try to address many dimensions
becoming less practical. To a greater or lesser de-
gree, the three dimensions (environmental, social,
and economic) in their present and future state
are the conceptual basis for almost any approach
to sustainability. However, there is an essential
distinction between these dimensions.

! http://www.fao.org/sustainability /



190 INTERNATIONAL JOURNAL OF AGRICULTURE AND NATURAL RESOURCES

On the one hand, environmental and social aspects
respond to society’s demands on these two aspects.
These demands may take the form of regulations,
market requirements, voluntary mechanisms or
aspirations expressed by other means, which
translate into pressure for their incorporation
into the activity. However, although linked to the
social and environmental dimensions, economic
sustainability implies the capacity to at least
compensate for the cost of inputs and investments
needed for production. In other words, economic
sustainability is not only dependent on society’s
market and non market demands, but also on the
technological and agroclimatic conditions and, in
this sense, is different from the other two dimen-
sions. Therefore, sustainable agriculture would
respond to environmental and social demands
that may change over time and according to the
context and to its economic viability, which does
not respond directly to the socio-environmental
preferences of the population.?

Thus, sustainable agriculture does not consist of
a set of management practices, technologies, or
a particular type of agriculture but of a vision or
set of goals. However, the literature has proposed
different strategies and areas of action to achieve
these goals (Velten et al., 2015). These actions can
be at the farm level, at the production chain level,
and the final consumer of agricultural products
and their derived processed products and disposal
requirements. Moreover, to achieve these goals,
different actions may be necessary for different
situations or locations. For example, the socio-
demographic characteristics of farmers and the
agro-climatic attributes of their farms influence
the adoption of sustainable agricultural practices
(Filson, 1996). However, many times the pro-
posed measures do not have an integrated view
and only address one dimension, neglecting the
effect on the others. For example, by promoting

strict environmental measures that may affect
the livelihoods of small-scale farmers or by
subsidizing activities without considering their
environmental and social impacts.

Sustainability challenges in agriculture and
forestry in Chile

The Chilean agricultural and forestry sector
faces significant challenges in order to achieve
sustainability. A metric to evaluate its progress
and compare with other countries are the United
Nations Sustainable Development Goals (SDGs)
that propose a list of targets, and corresponding
indices, to guide actions towards sustainable de-
velopment.* The SDGs are the continuation of the
Millenium Development Goals (MDGs) seeking
to continue progress on the goals met, as well as
to achieve those goals that were not achieved.
The SDGs seek that all countries commit to this
development agenda, as is the case of Chile.
Some of the SDGs proposed are closely linked
to the goal of sustainable agriculture. Given that
it is a sector whose actions are based on natural
resources, goals such as SDG 6 Clean Water and
Sanitation, SDG 15 Life of Terrestrial Ecosystems,
or SDG 13 Climate Action have a direct relation-
ship with the way in which the sector is developed.
But there is also a close relationship with those
goals linked to food and nutrition (SDG 2), the
end of poverty (SDG 1), in particular the role of
agriculture in reducing rural poverty, and decent
work (SDG 8), among others. For both the public
and private sectors, the challenge is to strengthen
the initiatives that contribute to the SDGs, and
generate new programs to fill those areas where
there are still gaps (Acufia, 2018).

A diagnosis on Chile’s environmental performance,
conducted by the OECD (2016), indicates that the

2 Socio-environmental preferences can also be expressed through markets and regulations, indirectly affecting the economic

viability of agricultural activity.

3 http://www.un.org/sustainabledevelopment/es/objetivos-de-desarrollo-sostenible/
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country’s economic activities make intensive use of
natural resources and are highly dependent on them,
as is the case of the agriculture and forestry sector.
The OECD report also identified a high scarcity and
contamination of water resources, which affects the
productivity of this sector. In addition, the report
finds that there is a reduction of biodiversity and a
high vulnerability to climate change.

These type of assessments can be useful to
evaluate and monitor progress towards sustain-
able agriculture. This progress also requires
identifying the main challenges and policies to
address tem. The rest of the section presents a
discussion of the main sustainability challenges
in Chilean agriculture.

Climate change adaptation and mitigation

In 2018, the agricultural sector in Chile accounted
for 10.5 % of total GHG emissions (6.7% of net
emissions), down by 17% since 1990 (MMA,
2021). The primary emission sources of the sector
are enteric fermentation with 42.2%, followed by
39.8% by agricultural land use, 12.7% by manure
management, and 3.1% by urea application (MMA,
2018). For its part, the forestry sector (and land
use) has net GHG captures representing -36% of
net emissions in 2018, mainly associated with the
recovery of native forests (MMA, 2021; ODEPA,
2019). These captures have remained relatively
stable since 1990, rising by 6% since then, but are
subject to the effects of forest fires. For example,
in 2017, GHG captures went down approximately
seven times from 2016 levels due to unusual heat
that caused multiple forest fires in the country.
Chile has committed to reducing its emissions by
2030 substantially and becoming carbon neutral
by 2050; the NDC was updated, increasing the
ambition of all its components (MMA, 2020).

On the other hand, the expected effects of climate
change on agriculture in Chile remain highly
uncertain but are mainly associated with changes
in temperature and reduced precipitation, which

implies a southward shift of agro-climatic zones
(AGRIMED, 2008; MMA, 2020). According
to Chile’s Third National Communication to
the United Nations Framework Convention on
Climate Change (MMA, 2016), the agriculture
and forestry sector is one of the most exposed to
climate change in the country.

Although there are estimates of changes in cli-
mate (i.e., long-term averages or aggregations
of climate variables), the most relevant effects
on agriculture may be on changes in short-term
climate phenomena, for which scarce but growing
scientific research is available today. Long-term
effects, although important, can be, in part, ad-
dressed through gradual autonomous adaptation
measures, reducing or enhancing their impact.
For this reason, models that evaluate long-term
effects consider the fact that farmers will be able
to adapt, for example, by changing their crops to
ones better adapted to the new climate. In Chile,
different studies have quantified the long-term
effect of climate changes, finding moderate reduc-
tions in the GDP of the agriculture and forestry
sector - in the range of 2 to 5% (ECLAC, 2009,
2012; ODEPA, 2010; Ponce et al., 2014; Melo &
Foster, 2021). These reductions could be primarily
explained by reductions in water flows, especially
in the agricultural areas of the center and north of
the country. However, when looking at a particular
region or commune, the effect may be much greater
than when aggregated at the national level. Two
aspects must be understood better to start build-
ing strategies to address agriculture’s resilience
to climate change: the process of autonomous
adaptation and short-term climate effects.

Pesticide pollution

The use of pesticides can generate adverse ef-
fects on consumers’ health due to residues in
edible agricultural products, on agricultural
workers due to lack of adequate protection, on
neighboring communities that may receive pes-
ticides through the wind or through surface or
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underground water on exposed ecosystems. The
effects of this pollution can be acute or cumula-
tive, causing intoxications and increasing the risk
of diseases such as cancer or genetic alterations,
neurological effects, and deformities in the fetus,
among others (Zuiiiga-Venegas et al., 2020). The
Ministry of Health reported 824 acute pesticide
poisonings in 2008, and in 2018 they reached 612.
The reporting these events is required according
to DS 88 of 2004 (Ministry of Health, 2019). A
study in the Coquimbo region found high levels
of pesticide exposure in the rural population near
agricultural areas (Ramirez-Santana et al., 2018).
Another study in the Maule region found high
levels of pesticide contaminants in children’s
urine compared to the reference population
in the USA (Muiloz- Quezada et al., 2019). In
agricultural exports, like fresh fruits, there are
incentives to reduce residues from certifications
and monitoring in destination markets (Melo et
al., 2014). Less clear is the situation for vegetable
production, which in many cases is in the hands of
small-scale farmers who may not have appropriate
training or resources for adequate management
of pesticides. For example, a study that evaluated
the safety of leafy vegetables in the regions of
Coquimbo, Valparaiso and Metropolitana found
that in 42% of cases, the maximum residue limits
established by the Ministry of Health based on
the Codex Alimentarius were exceeded (Correa
et al.,, 2017).

In addition to the effects on people’s health,
there are effects on ecosystems both inside and
outside the farms. They can reduce biodiversity
within farms, and also affect surrounding areas
through wind drift, water contamination or by
the transport by animals. There is considerable
evidence of a decrease in plant, bird and insect
biodiversity on agricultural land in Europe and
North America (OECD, 2019).

INTERNATIONAL JOURNAL OF AGRICULTURE AND NATURAL RESOURCES

Loss of biodiversity

Both the expansion of agricultural activity
onto land with natural vegetation and the use
of pesticides, fertilizers, and other agricultural
practices can affect soil and water biodiversity.
However, the homogenization of cultivated species
is also a significant cause of biodiversity loss in
agricultural lands. In the north-central zone of
Chile, the cultivation of extensive agricultural
lands with large-scale fruit trees has caused
a significant reduction of native and endemic
biodiversity in these territories isolated by the
sea, the mountains and the desert. This is why
there is an ongoing discussion regarding the best
way to conserve biodiversity vis-a-vis maintain-
ing productive capacity. This discussion has
led to two main alternative strategies known
as friendly agriculture versus land separation
(Ginocchio et al., 2019)*. The former proposes
increasing biodiversity within agricultural
systems; instead the latter suggest maintaining
intensive agriculture but putting aside areas for
biodiversity conservation.

Another critical issue is the effect caused by inva-
sive species that can cause significant economic
losses to agriculture and forestry (Jacksic, &
Castro, 2021); in Chile the agencies responsible
of this issue are part of the Ministry of Agricul-
ture (Iriarte et al., 2005). Also a relevant is the
afforestation with exotic species and its impact
on native species (Heilmayr et al., 2020) and
other conflicts with wildlife (Bonacic et al., 2016).

Improving water management and reducing
water conflicts

Water conflicts in Chile arise from the quality or
availability of water for society and the environ-

4 Land separation consists of separating areas intended for the conservation of natural biodiversity (i.e. protected wild areas)
from areas used for intensive agricultural production (Phalan et al., 2011).
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ment. Conflicts are due to quality problems in
water used by agriculture, such as contamination
from industrial liquid waste. However, they are
also due to the effects of agriculture on water
quality, affecting lakes or rivers. Agriculture also
has conflicts over water availability, especially
with owners of non-consumptive rights, such as
hydroelectric plants (Donoso, 2018). Undoubt-
edly, water availability to cover the basic needs of
communities near large-scale agricultural farms
has been one of the most critical points of water
conflicts faced by the agricultural sector in Chile.
This type of conflict, which has shown to have
potential consequences in international markets,
is directly related to the projected trends of climate
change and the increased frequency of droughts.

Other environmental conflicts

As mentioned above, part of the sector’s environ-
mental conflicts originates from pesticide con-
tamination, loss of biodiversity, and water-related
conflicts®. In this sense, specific contamination
of water bodies by livestock and agro-industrial
operations and diffuse contamination by fertilizers
are sources of conflicts faced by the sector. How-
ever, there are other important sources of conflict,
such as odor pollution. For example, the odor of
pig farms affects the surrounding communities
and other economic activities like tourism.

Public policies and the sustainability of the
agriculture and forestry sector

The agriculture and forestry sector faces the critical
challenge of meeting the growing demand for food,
feed, and fiber while at the same time preserving
ecosystems’ health and providing a livelihood to
agrarian societies in the context of climate change
(Ray et al. 2013). Addressing these challenges
requires a broader view of food systems that con-

sider planetary limits and its effects globally and
locally (Caron et al., 2018; Steffen et al., 2015). In
this sense, diet composition is relevant not only for
human health but also for the environment (Willett
etal., 2019), and sustainable agriculture cannot be
addressed independently.

Research has shown that adopting a green-
revolution type of technology cannot maintain
the needed increase in productivity and that
the increase is accompanied by environmental
externalities (Lee et al., 2006). Transitioning
towards sustainable agriculture will confront
multiple agendas and varied interests of formal
and informal institutions (the State, the private
sector and civil society), and their interrelation-
ships, obligations, processes, mechanisms and
differences. Governance, investment, power,
and politics converge at this interface and play
their respective critical roles (Pretty et al., 2010).

To boost this transition investment funds should
be directed towards the adoption of sustainable
agriculture practices, research on agroecologi-
cal systems, biologically diversified crops and
whole-farm systems (DeLonge et al., 2016). The
adoption of knowledge-intensive crop and live-
stock management practices like conservation
tillage, integrated pest management and preci-
sion agriculture has been increasingly adopted
by farmers seeking to increase efficiency in
high-input, high-yield systems (Gollin et al.,
2005). This approach, known as sustainable
intensification, is based on the co-production
of agricultural and natural capital outcomes
shows promising advances worldwide but re-
quires more substantial policy support (Pretty
et al., 2018).

Policies at all levels influence the adoption and
diffusion of sustainable agricultural systems.
Exchange rate policies can affect the relative
prices of exports and imports, tradable outputs

> The Chilean National Institute for Human Rights presents a map of different conflicts including those related to
environmental issues, see https://mapaconflictos.indh.cl/#/.
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and inputs, and have substantial scope to influ-
ence technology adoption. Input subsidies for
the use of fertilizers and other inputs have in
the past created significant disincentives for the
adoption of sustainable agriculture but have been
eliminated in many countries as part of structural
adjustment and sectoral policy changes. Labor
policies may impact in both directions on the
adoption of sustainable practices (Lee, 2005).

Investments in rural public education impact the
educational outcomes of farm households, with
accompanying impacts on management capac-
ity. Increased investment in rural infrastructure,
particularly in transportation, communications,
and markets, is needed to improve the marketing
and viability of diversified, high-value produc-
tion opportunities, making these alternatives
more economically attractive. Increased access
to formal and informal credit sources will help
farmers overcome short-term liquidity constraints.
Securing land and water rights will make it easier
for farm households to realize the long-term ben-
efits of current-period investments and technology
adoption and thus make these investments more
attractive (Lee, 2005).

To make a transition towards sustainable agriculture
economically viable, policies that help close the yield
gap between biologically diversified and chemically
intensive agricultural systems are needed (Ponisio
et al., 2015). Also, production can be increased
through more efficient use of arable land and by
increasing yield growth rates. This can be achieved
by disseminating best management practices and
closing yield gaps in different production systems
by implementing appropriate policies. A portion
of the production shortfall could also be addressed
through additional strategies. In particular, shifting
to more plant-based diets and reducing food waste
could reduce the expected growth in food demand
and reduce the sector’s impact on the environment
(Ray et al., 2013).

Rockstrom et al., (2017) propose a new approach
to achieve a paradigm shift towards sustainable

intensification of agriculture. This approach
integrates the dual and interdependent goals of
using sustainable practices to meet growing hu-
man needs while contributing to the resilience and
sustainability of landscapes, the biosphere, and
the earth system. Both, in turn, are necessary to
maintain the future viability of agriculture. This
paradigm shift aims to reposition world agriculture
from its current role as the main driver of global
environmental change to become a key contribu-
tor to a global transition to a sustainable world
within a secure operating space on the planet.

Achieving a sustainable food and agriculture
sector requires better policy integration among
sectoral ministries and the creation of partner-
ships and alliances beyond food and agriculture
(FAO, 2018). An example of this vision is that put
forward by the Nexus approach, which seeks to
take an integrated look at policies associated with
water, energy, food and the environment (Hoff,
2011; Ringler et al., 2013). This approach can also
be combined with other approaches that focus on
socioeconomic aspects, such as the livelihoods
approach (Biggs et al., 2015) or that incorporate
climate change (Cremades et al., 2019). This
approach requires coordinated work between
institutions from different sectors, which in de-
veloping countries can be especially problematic
given the institutional weaknesses that exist in
many cases (Melo et al., 2022).

Several countries have an explicit strategy for
sustainable agriculture. Costa Rica has several
agro-environmental policies and instruments to
promote sustainable agriculture (FAO, 2016).
Switzerland supports agricultural and rural de-
velopment based on the enhancement of environ-
mental services. India has participatory support
for aquifer management and irrigation. China has
a program that supports ecologically integrated
demonstration villages. Sweden has a program to
support organic agriculture (Pretty, 2008). Cuba
has a national policy on alternative agriculture,
where agroecological practices are used in 46-72%
of peasant farms (Altieri & Nicholls, 2020). Many
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more agri-environmental policies are in place in
several countries but few have a comprehensive
support for sustainable agriculture.

In terms of sustainability initiatives, among many
others, the Life Cycle Initiative, launched in
2002, stands out as a contribution to the promo-
tion of sustainable production and consumption.
Since then, several institutions have adopted this
methodology (Olmos, 2017). A life cycle analysis
(LCA) of agrifood products makes it possible to
quantify resources used and outputs generated
(e.g., energy, land, water, carbon) involved in the
different production systems. This can be used
to determine the environmental impact that the
production of these foods can have and intervene
in the processes where excessive use of resources
is made to make them more efficient in environ-
mental terms. This information can also inform
consumers and promote a change in dietary pat-
terns towards healthier products with less impact
on the environment (Lusk & McCluskey, 2018) or
impose taxes or place trade restrictions.

Since the emergence of the concept of sustain-
able development and the use of this concept to
the forestry and agriculture sector, the different
countries of the world have made many agree-
ments and commitments to make this sector
increasingly environmentally friendly, socially
fair and economically feasible. However, there is
still a long way to implement policies and adopt
sustainable agricultural practices by all actors
involved in this sector along the value chain,
including those who make and implement poli-
cies. Better policies should be context-specific
and consider the region’s agroclimatic, market,
and institutional conditions (Lee et al., 2006).

In the following sections, we review current and
recent public policies, private measures, and
public-private efforts relevant to the sustainable
development of Chile’s agriculture and forestry
sector. We first discuss the central public policies
of environmental relevance that have been in place
in Chile in the past five decades. Later, given

the central role of climate change in the sustain-
ability of the agriculture and forestry sector, we
review policies related to this phenomenon in a
separate section. We then present examples of
public-private and private efforts to address the
sector’s sustainability.

Public policies of environmental relevance in
the Chilean agriculture and forestry sector

The Chilean Ministry of Agriculture empha-
sizes that the design and implementation of
comprehensive policies should aim to enhance
sustainable agricultural and forestry production
in the economic, social, and environmental ar-
eas, promoting strategies for adapting to climate
change while maintaining the protection and value
of the national phytosanitary and zoosanitary
condition (MINAGRI, 2013, 2019). The growth
and competitiveness of the rural economy must
be enhanced through the application of policies
and instruments that promote social development,
especially considering the particularities of the
most vulnerable groups in agriculture and the
sustainable management of natural resources,
which are increasingly subject to greater demand
and competition among activities, as well as severe
impacts from climate change.

We now present a brief review of the main pro-
grams from different government agencies that
directly or indirectly affect the sustainability of
the agriculture and forestry sector.

» Agro-environmental Sustainability of Agricul-
tural Soils Incentive System: its objective is to
recover and maintain the productive potential
of degraded agricultural soils. It was created by
Law 20.412 0f 2010, but it originated with the
Degraded Soils Recovery Program (1999-2009).
It consists of non-reimbursable economic aid
to co-financing those activities and practices
used to recover degraded agricultural soils
and maintain already recovered agricultural
soils.® The program’s origin is compensation
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to farmers for the expected economic effects
of a trade agreement with MERCOSUR.” Even
though it has some environmental aspects,
probably to avoid trade regulations, its primary
focus has been increasing and maintaining soil
productivity. In 2009, a review panel recom-
mended incorporating more explicitly the
environmental objectives, leading to changes
in the program.® The program is managed
by two institutions INDAP and SAG, each
managing roughly half of the land treated by
the program. The only impact evaluation of
the program, done in 2016, found an increase
in productivity for INDAP users, but no ef-
fects were found for SAG users, which have
larger farms on average.” No evaluation of the
program has been done assessing its environ-
mental impacts. A study using data from the
2016 evaluation found that program only plays
a role in adopting practices used to recover
degraded agricultural soils when farmers have
a low intrinsic motivation (Bopp et al., 2019).

Law 18,450 on irrigation promotion: this
law was enacted in 1985 (CNR, 1985), and
establishes that the State will subsidize up
to 90% of the cost of study, construction and
rehabilitation of irrigation or drainage works,
and investments in equipment and mechani-
cal irrigation elements, provided that they
are executed to increase the irrigation area,
improve water supply in deficiently irrigated
areas, improve the efficiency of irrigation
water application, habilitation and connection,
whose projects are selected and approved in
the manner established in this law." In addi-
tion, the Associative Irrigation Program has
been implemented to co-finance investments
in irrigation and drainage works to group of

farmers. The Irrigation and Drainage Program
was established with the objective of improv-
ing water management in the agricultural
holdings of INDAP beneficiaries by providing
incentives for irrigation or drainage projects
and specialized consulting services, among
others, which are necessary as a prerequisite
or complement to the execution of irrigation
or drainage works. On the other hand, the In-
dividual Long-Term Credit for irrigation and/
or drainage linkage companies was created.
Its purpose is to partially finance irrigation
and/or drainage works that have obtained the
Irrigation and Drainage Bonus Certificate
granted by Law No. 18,450. The National Ir-
rigation Commission (CNR) indicates that the
potential irrigable area in Chile is 5.5 million
hectares, of which 1.3 million (23.6%) were
under irrigation in 2013. The goal for 2020
was to reach an area of 1.7 million hectares.
In its 2019 public account, the CNR reported
that more than 82% of the resources were
delivered to small farmers’ projects, totaling
a bonus of more than 74,000 million, which is
a historical record and evidence of the coun-
try’s commitment to irrigation as a response
to Chile’s water deficit'".

INDAP’s Local Development Program:
the objective is to support rural families to
strengthen their agriculture and forestry and
associated activities, through the provision
of technical advice and investment funds,
enabling them to increase their income and
improve their quality of life. This program is
coordinated with public or private organiza-
tions, seeking to promote the development of
small-scale agriculture in a comprehensive and
sustainable manner (Fernandez, 2013). The

¢ https://www.odepa.gob.cl/temas-transversales/agricultura-sustentable/programa-de-suelos-sirsd-s

7 https://www.researchgate.net/publication/261644705 Instrumentos de Fomento para la Forestacion y Recupera-
cion_de Suelos_en_Chile

8 https://www.dipres.gob.cl/597/articles-141138_informe_final.pdf

° https://bibliotecadigital.odepa.gob.cl/handle/20.500.12650/9099.

10 https://www.cnr.gob.cl/agricultores/concursos-de-riego-y-drenaje/.

" https://www.cnr.gob.cl/cuenta-publica-2019/.
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Program focuses on micro-producers, who
are producers with low productive resources
and assets, who develop agriculture in fragile
ecosystems, aggravated by climate change,
particularly the water deficit, limiting the
productive potential of their production units.'?

Decree Law 701 for the Promotion of Forestry
was enacted in 1974 and finalized in 2012."
Since its implementation, more than 50% of
the plantations were carried out under this
instrument. However, from 1998 onwards,
the incidence is drastically reduced, reaching
less than 10% of the forested area in 2011
(Fernandez, 2013). This second phase, after
1998, increased total funding and was geared
towards small landowners and soil protection."
Considering the additionality of the policy,
Chavez et al. (forthcoming) find that only
35 to 40% of the planted area is attributable
to the subsidy for the period 2008-2013. In
that case, the economic profitability of the
program is doubtful. Additionally, this policy
has generated an increase in poverty in the
localities where plantations have been carried
out (Anriquez Nilson ef al., 2020). And its
environmental effects have been questioned
due to a reduction in native forest, biodiversity
and null contribution to carbon sequestration
(Bopp et al., 2020; Heilmayr et al., 2020).

Law 20.283: on the Recovery of Native Forest
and Forestry Promotion as an efficient and
effective tool for the sustainable development
of the Chilean forestry sector. The objectives
of this law are the protection, recovery, and
improvement of native forests in order to
ensure forest sustainability and environ-
mental policy (CONAF, 2008). In addition,
INDAP’s long-term individual or company

credit for the improvement of native forests
is established with the objective of partially
financing the costs of native forest manage-
ment, which is given in association with
the bonus granted by the State established
in Law 20,283. In addition, the fund for
the conservation, recovery and sustainable
management of native forests was created
to subsidize the execution of activities that
favor the regeneration, recovery or protection
of native forests; or silvicultural activities
aimed at obtaining non-timber products; or
silvicultural activities aimed at managing and
recovering native forests for timber production
purposes. In 2019, the payment for technical
assistance was included as a bonus activity
and the table of cost payment was increased
(CONAF, 2019). There is currently an open
call for applications to the fund'.

Initiative on GIAHS (Important Systems of
World Agricultural Heritage) and NIAHS
(Important Systems of National Agricultural
Heritage) sites. This initiative, which aims
to rescue and enhance the current and future
value of these territories’ natural and cultural
heritage, is promoted at the national level by
the Office of Agricultural Studies and Policies
(ODEPA). It is implemented at the regional
and local levels by the Regional Ministerial
Secretariats of Agriculture and the Institute for
Agricultural Development (INDAP) to promote
sustainability, add value to production, and
promote inclusive development of the sector. In
2004, Chile joined FAO’s work on the develop-
ment of this initiative. Subsequently, between
2007 and 2009 the Ministry of Agriculture
discussed the relevance of implementing this
initiative in the national territory, and finally,
in 2010 it began to be part of GIAHS global.

12

3

4

5

https://www.indap.gob.cl/servicios-indap/nueva-plataforma-de-servicios#programa-de-desarrollo-local-(prodesal).
https://www.conaf.cl/nuestros-bosques/plantaciones-forestales/dl-701-y-sus-reglamentos/

https://www.dipres.gob.cl/597/articles-141195_informe final.pdf

https://www.conaf.cl/nuestros-bosques/bosque-nativo/fondo-de-conservacion-y-manejo-sustentable-del-bosque-nativo/.
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Intervention in the GIAHS sites promotes
associativity, inclusion, participation of the
different actors in the territory, the valoriza-
tion of women’s participation in the family
group, and their important role in conserving
and using agricultural biodiversity (Agiiero,
2016; Espinoza et al., 2017).

National Strategic Healthy Food Program
Transforma Alimentos:'® This program was
created to promote a new line of business in
Chile to meet the growing global demand for
this type of food. It is expected that by 2025,
Chile will be positioned within the 10 coun-
tries that will lead healthy food in the world.
These foods must be produced sustainably,
have safety characteristics, provide additional
benefits to their nutritional value, and reduce
critical nutrients. Several entities, both public
(Ministry of Agriculture, Ministry of Health,
CORFO, etc.) and private (Chilealimentos,
Hortifrut, Carozzi, etc.) contribute to this
program, as well as academia (Universidad
de Chile, INTA, Universidad Central) (Ech-
everria, 2016; Marchant, 2015).

National Call for Innovation Projects of the
Foundation for Agricultural Innovation, FIA".
Although this call has financed projects related
to the sector’s sustainability for several years,
in its call for 2020, it has explicitly defined
that innovative projects will be supported in
the following three strategic challenges: 1.
Water Efficiency and Adaptation to Climate
Change; 2. Development of innovative markets;
and 3. Innovative processes. Likewise, in the
calls made in 2015, 2016 and 2017, the aim
was to support innovation for the develop-
ment of sustainable agriculture that would
contribute to the adaptation of the agriculture
and forestry sector to climate change and thus
strengthen the sector’s resilience.

Climate change policies and initiatives. In
2006, the country adopted the National Cli-
mate Change Strategy and two years later the
Climate Change Action Plan was developed to
evaluate the environmental, socio-economic
and health impacts of this phenomenon. This
information was used to define national and
sectoral measures for adaptation to climate
change. This plan determines that the ag-
riculture and forestry sector must develop
a sectoral adaptation and mitigation plan
(Méndez & Araya-Valenzuela, 2017). The
Climate Change Action Plan focuses on the
availability, research, innovation and opti-
mization of water use, agro-climatic risks,
integrated pest and disease control, genetic
improvement and investment regarding in-
formation and adaptation to climate change,
among other aspects (Mufioz et al., 2017). It
should be noted that the social and economic
dimensions of sustainability (its objective of
improving the welfare of both producers and
consumers) lag behind in these strategies, or
at least are not directly addressed. In 2013,
the Climate Change Adaptation Plan for the
Agriculture and Forestry Sector was launched
jointly by the Ministry of the Environment
and the Ministry of Agriculture. This plan
identifies the effects on different crops and
highlights the effect on the hydrology of the
Andes Mountains and the need for invest-
ment in infrastructure. The plan proposed 21
measures associated with the priorities and
fields of action of the Ministry of Agriculture:
improving the competitiveness of agriculture;
promoting research and innovation; promoting
economic, social and environmental sustain-
ability; transparency and access to markets;
and modernizing the Ministry of Agriculture
and its services. Among the measures that
promote sustainability are: Strengthening
the current mechanisms of the Incentive

16 https://transformaalimentos.cl/.
17 http://www.fia.cl/convocatoria
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Systems Program for the Agro-environmental
Sustainability of Agricultural Soils (formerly
SIRSD); Developing permanent monitoring
systems for changes in productivity potential;
Developing a system of environmental sustain-
ability indicators for agriculture; Developing
new silvicultural methods to address climate
change; Studying the water requirements of
native and exotic forest species; Implement-
ing rainwater harvesting systems for irriga-
tion and drinking water. An analysis by the
Comptroller General of the Republic audited
the progress of 11 of these measures and found
significant deficiencies in the management for
their compliance. In October 2020, the design
process for updating the plan was launched;
this includes an effort to identify and evaluate
regional adaptation measures and define a set
of adaptation-progress indicators for the sector.

All these policies and initiatives contribute to
promoting sustainable practices in the sector. Al-
though some of them do not have sustainability as
their main objective, they have a relevant impact.
In addition, through access to credit, producers
can improve their infrastructure, receive training
in environmental and productive matters, obtain
higher income and improve their quality of life,
without affecting the natural resources in which
they operate.

Private and public-private measures and

initiatives

Between 2015 and 2018, the Sustainable Agricul-
ture Work Plan was developed between the Clean
Production Council (currently the Sustainability
and Climate Change Agency, ASCC), INDAP,
CORFO and ODEPA, which focused on public
coordination to promote the incorporation of
sustainability practices in agricultural producers,
and thus improve their competitiveness. This plan

sought to increase the number of companies that
adhere and become certified in Clean Production
Agreements (APL) and promote the dissemination
and training in Clean Production and Sustain-
able Agriculture (ODEPA, 2018). In 2019, a new
agreement was generated to give continuity to
this plan, valid until June 2021.

Since 1999, when the APLs began operating, a
total of 44 agreements have been signed by the
agri-food sector, involving 4,793 member com-
panies (ODEPA, 2019). The APLsare voluntary
agreements between a business association rep-
resenting a productive sector and the correspond-
ing public agency. Its objectives are to commit
producers to a set of goals and actions with a time
frame.® Some of the areas addressed in the APLs
are: minimization and recycling measures; solid
waste management; and a sustainable agriculture
management plan for effluents and solid waste
(Jiménez, 2007). This author states that one of the
most fragile aspects of voluntary agreements is
the lack of public participation of any kind. This
is important to give legitimacy to the processes,
get the rest of society involved, and cooperate to
achieve greater sustainability of these systems.

Between 2015 and 2018, INDAP had the Sus-
tainable Agriculture Program, which promoted
sustainable practices in production systems and its
participation in the Sustainable Agriculture Plan
through technical assistance and training. These
initiatives are complemented by the adaptations
and innovations resulting from the National Re-
search Program on Sustainable Agriculture and
Environment of the National Agricultural Research
Institute (INIA) (Acuiia, 2018). Although INDAP
continues to promote sectoral sustainability in its
work, there is currently no structured program
for this purpose.

In addition, there have been programs with a
multisectoral focus, but which have also made

18 https://www.ascc.cl/pagina/apl
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it possible to incorporate environmental aspects
into agricultural and forestry production. These
programs are linked to the Chilean Development
Corporation, CORFO," in particular to its REDES
Management. Some of these programs are the
Associative Network, the Markets Network and
the Suppliers Network, and the Public Goods
for Competitiveness calls for proposals. These
programs do not focus on the agriculture and
forestry sector or sustainability since CORFO’s
objective is to promote production. Nevertheless,
it has been possible to address the sustainability
challenges since it is understood that the sector’s
competitiveness depends on its sustainability.

Although it is not an agricultural policy, the
recent National Rural Development Policy,
coordinated by the Ministry of Agriculture,
aims to improve the quality of life and increase
opportunities for the rural population.?’ This
policy seeks to promote sustainable develop-
ment in smaller settlements based on four ar-
eas: Social Welfare, Economic Opportunities,
Environmental Sustainability, and Culture and
Identity. The approval of this policy represents
an important achievement in the coordination
of sectoral policies and can guide the current
process of political decentralization. However,
it is less clear what could be its actual impact
on the implementation or revision of policies
and programs in future governments and how it
can influence local regulations (Ossandon et al.,
2020). This integrated and non-sectoral vision,
which is finally beginning to permeate public
policies, is essential to advancing sustainability.

One of the main drivers for the adoption of sus-
tainable agricultural practices is the demands of
the markets. Chile’s agricultural development is
based on an export model, so many subsectors
and activities have been confronted with these
requirements, which in some cases mean entering
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or not entering a given market. These require-
ments for Chilean products can come both from
the destination countries and from intermediaries
(for example, supermarket chains). On some oc-
casions, industries have anticipated these market
access requirements and have generated initiatives
that allow product differentiation, thus improving
the competitiveness of the sectors (Acufa, 2015;
Muiioz et al., 2017).

Implementing policy instruments that promote
agricultural sustainable practices depends on the
country’s specific political-institutional context.
Chile has implemented subsidies for environ-
mentally friendly agricultural practices (e.g.,
energy efficiency); innovation and knowledge
management to enhance the value of traditional
techniques; market access and food security;
participatory organic certification standards
and the creation of short circuits for the social
construction of local markets (Le Coq et al.,
2018; Sabourin et al., 2018).

Acuiia (2015) details some of the private Chilean
initiatives for sustainable agriculture and others
developed by the Ministry of Agriculture. Below
is a summary:

*  Wine Sustainability Code: The Chilean wine
industry has developed a series of projects to
improve the sector’s sustainability through the
Wines of Chile Consortium. One of them is
Climate Change and Winegrowing Zones to
manage and monitor pesticide residues. Another
project is “Biodiversity” which aims to integrate
actions to conserve ecosystem services in their
areas of development. These actions increase
the resilience of these productive systems and
the ecosystem that hosts them in the face of
increasing human impact and climate change.
As of 2015, 48 wineries in Chile were certi-
fied under this code, representing more than

¥ www.corfo.cl

20 https://www.odepa.gob.cl/wp-content/uploads/2020/08/DIARIO-OFICIAL-PNDR-DS19-2020.pdf
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75% of the country’s wine production volume
(Wines of Chile, 2016).

Policy and Guide to Good Sustainability
Practices of the Chilean Exporters Associa-
tion: ASOEX and the Foundation for Fruit
Development (FDF) have been working on
Good Agricultural Practices (GAP) for more
than a decade. In recent years, they have
expanded their work towards sustainability,
always starting from the basis of GAP. In
2013, a Sustainability Program for the Chilean
fruit industry was proposed, which focuses on
safety as a fundamental factor for the sector’s
sustainability, although it considers the three
pillars of sustainability (ChileGAP, 2013).

Environmental Sustainability Program at Nestlé
dairy farms: Nestl¢ has a corporate sustain-
ability policy called the Shared Value Policy,
which provides sustainability guidelines for
the company’s various operations worldwide.
Since 2011 it has been developing an Environ-
mental Sustainability Program in dairy farms.
They have a payment system, which translates
into a higher price per liter of milk for those
dairy farmers who meet specific sustainabil-
ity requirements. The Sustainability Manual
considers five components: environmental
protection, low carbon dairy, environmental
services, animal welfare, and protection of
human health (Nestlé Chile, 2018).

Sustainable Agriculture Protocol: the purpose of
this protocol is to provide a common language
and a basic understanding of sustainability in
the agricultural sector and recommendations for
good practices to be implemented by farmers.
This protocol provides an overview of what is
meant by sustainable agriculture in Chile. Ten
principles of sustainable agriculture are identi-
fied that provide a general and comprehensive
framework for sustainability in the sector,
including environmental and social issues:
Monitoring and use of water resources; Respect
for human rights and labor conditions; Waste

management; Management and application of
agrochemicals; Safety management and trace-
ability; Relationship with local communities;
Management of biodiversity and ecosystem
services; Energy management; Soil manage-
ment and conservation; and Ensuring animal
health and welfare (ODEPA, 2016).

 Sustainability Working Group of the Agri-Food
Export Council: is a public-private instance
to promote food exports. In particular, the
sustainability group has developed a work
plan to optimize the sector’s sustainability
practices in order to make it more competitive
in foreign markets and position Chilean food
exports as a sector committed to sustainable
development.

» The national pork sector has quality assurance
programs, biosafety, and traceability systems
Olmos (2017). This association of swine
producers has defined a national strategy for
2020, based on implementing best practices to
achieve healthy, clean, quality production. The
sustainability approach defined by the sector
identifies challenges concerning the care of
the environment, workers, and the community.

This section has shown the efforts made in Chile
to improve the sustainability of the agriculture
and forestry sector. Several initiatives and poli-
cies have been developed by both the State and
the private sector. Given the vulnerability of this
sector to the effects of climate change and its
importance for food and human health and its
high negative impact on the environment, it is
vitally important to adopt policies that promote
sustainable practices.

The current pandemic affecting the world and
Chile, in particular, have demonstrated the urgent
need to rethink and direct policies to promote
a sustainable agriculture and forestry sector
based on all the dimensions of sustainability. A
better articulation between the different actors
involved in the agriculture and forestry sector,
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with a contribution of knowledge from all parties
and the lessons learned from good experiences
nationally and internationally, can transition to
more resilient and sustainable agrifood systems.

Policy Recommendations

Most of the sector’s current policies originated
to promote the growth of the activity. Many of
these policies and programs began by including
support for medium to large companies or farm-
ers, but as the sector and country developed,
they have increasingly focused on smaller-scale
farms. Most of these policies also did not include
environmental considerations in their design, but
some have slowly incorporated them. However,
the first step to advancing the sustainability of
the sector’s policies is to evaluate current poli-
cies’ economic, social and environmental effects.
As presented in this document, some programs
have undergone this type of analysis. Also, the
Directorate of Budget (DIPRES) promotes ex-
post reviews and impact evaluations of programs
and policies, although usually centered around
the main objectives and not secondary ones, or
unintended consequences.

In addition, more resources should be allocated
to research on the medium- and long-term intra-
and extra-industry consequences of different
agricultural practices. Moreover, innovation in
practices, technologies or systems that can address
sustainability problems should be promoted, and
their adequate transfer and adoption by farmers
should be ensured. Along with increasing research
and innovation in sustainability, priority should be
given to developing and monitoring agricultural
sustainability indicators. Today there is very little
information available to construct agricultural
sustainability indicators. For example, the OECD
uses the presence of birds on agricultural land as
an indicator of biodiversity, an indicator for which
there is no information in Chile (OECD, 2019).
Finally, it is essential to ensure the continuity of
the established policies; only in this way will it
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be possible to make substantive progress towards
sectoral sustainability.

One of the areas where the least information is
available is land use. This information is key to
characterizing and monitoring different environ-
mental indicators’ evolution in the agriculture
and forestry sector. Today, technology would
allow remote measurement of changes in land
use with a greater frequency than that provided
by the National Agricultural Census and other
instruments. Why has this type of survey not
been systematically implemented, given its lower
cost? The lack of these periodic measurements
presents a vacuum in characterizing what is
happening with key environmental variables.
It makes it difficult to evaluate the impacts of
policies that may affect land use and the effects
of climate change.

Another critical aspect for which there is still very
little information in the country is the amount of
water withdrawn from natural watercourses and
aquifers. Although there are specific examples
where this is measured, there is still a long way
to monitor the consumptive use of inland waters.
An essential but incipient step is the DS 53 of the
DGA (MOP, 2020), which requires installing flow
meters and reporting abstractions.

One of the main challenges of the sector is the use
of pesticides. Again, there is limited research and
monitoring in this area, which should undoubtedly
be strengthened. There is also a critical absence
of fundamental indicators such as the apparent
use of pesticides by type. These indicators should
be developed and have a geographical location
and a more detailed specification according to
the level of toxicity. Likewise, there should be
a more detailed follow-up of poisoning cases to
provide information to reduce their occurrence,
as well as long-term follow-up studies of the
consequences of their use.

The Chilean Ministry of Agriculture is cur-
rently responsible for conserving a large part
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of the native continental flora and fauna and
controlling invasive species, mainly through
SAG and CONAF. According to a recent pro-
nouncement of the General Comptroller of the
Republic, the role of CONAF since 2008 in
the illegal approval of management plans to
replace native forest with agricultural activity
is of particular concern.”

If we look at agricultural policies in developed
countries, we can see that the sector has impor-
tant protection or support for some activities or
segments of farmers in many cases. Moreover,
although these supports are in some cases being
reduced, they have had critical environmental
consequences (OECD, 2019). Today, most OECD
countries have introduced payment for environ-
mental services schemes. These schemes often
combine social objectives with the achievement
of environmental goals. Although existing
evaluations are not very auspicious regarding the
impact of these instruments due to additionality
problems, there is no doubt that this alternative
is better than implementing support schemes that
may incentivize production or the use of inputs
or production factors that cause environmental
degradation.

Conclusions
Sustainable agriculture can be understood as a

type of agriculture that is intensive in knowledge
about nature’s processes and consumers and

stakeholder preferences. Within the Sustainable
Development Goals framework, there is global
recognition of the importance of integrating
economic, social and environmental aspects to
achieve a sustainable agriculture and forestry
sector. Although there is no consensus on the
concept of sustainability, there is a growing
concern about making agri-food systems more
environmentally friendly, resilient to shocks of
any kind, fairer, able to produce more afford-
able food, and increasing society’s welfare as a
whole. There have been several initiatives aiming
to address these concerns at different scales (
international, national, local, networks, among
others) and they should continue to increase in
number and cover all products and actors.

The export oriented development of Chilean
agriculture and forestry sector has brought bothe
challenges and opportunities. To continue pro-
viding weelbeing to society the sector needs to
address local and global societal demands. There
are many challenges in getting the agriculture and
forestry sector to adopt these changes, but if all
the actors involved in the sector understand the
benefits, the task will be easier. These changes
will also require governments, the private sector,
civil society and academia to collectively create
the necessary mechanisms. The Chilean Ministry
of Agriculture and its services should integrate
sustainability in all its policies first by review-
ing existing ones and second by proposing new
ones that address the main challenges faced by
the agriculture and forestry sector.

2! https://www.contraloria.cl/pdfbuscador/dictamenes/006271N20/html
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Resumen

O. Melo, N. Biez Quifiones, y D. Acuiia. 2021. Hacia una agricultura sustentable en Chile,
reflexiones sobre el rol de las politicas publicas. Int. J. Agric. Nat. Resour. 186-209. Dada la
creciente demanda de productos agricolas y la degradacion ambiental que generan las actuales
practicas agricolas, existe una necesidad urgente de cambiar la actividad. La agricultura
sostenible surge como una alternativa atractiva para mitigar los efectos adversos de la actividad
sobre el medio ambiente, aumentar su resiliencia al cambio global y aumentar la calidad de vida
de la poblacion actual sin sacrificar la de las generaciones futuras. Sin embargo, la identificacion
de politicas efectivas que puedan alcanzar estos objetivos sigue siendo dificil. En Chile, este
sector ha sido uno de los impulsores del crecimiento y la reduccion de la pobreza, pero aun
enfrenta muchos desafios ambientales y sociales, y existe una creciente demanda publica por
lograr la sustentabilidad desde una perspectiva econémica, ambiental y social. Las instituciones
publicas y privadas han realizado esfuerzos relevantes para aumentar la sostenibilidad de la
agricultura chilena. Sin embargo, la necesidad de transitar hacia una agricultura sostenible aun
no es reconocida por todos los actores. En este articulo se revisan los retos y politicas actuales
para lograr una agricultura mas sostenible en Chile

Palabras clave: Sector forestal y ganadero, sostenibilidad.
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