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Foreword
It is an honor for me to present this publica-
tion about our Master in Sustainable Tropical 
Agriculture (Maestría en Agricultura Tropical 
Sostenible, MATS). This graduate program has 
been an essential part of our mission to trans-
form agrifood education in Latin America, 
promoting sustainable practices and training 
leaders of the future with a commitment to 
innovation and sustainable development.

I would like to express our deepest gratitude 
to the Nippon Foundation for its generous 
support and funding over the past six years. 
Thanks to their invaluable contribution, we 
have had the privilege of training five classes 
in the program, benefiting 75 students from 
13 countries.

The Nippon Foundation has not only enabled 
the implementation of the master’s program 
but has also substantially strengthened our 
scientific research and educational capabili-
ties by equipping our laboratories with state-
of-the-art technology on the Zamorano cam-
pus.

The impact of the Nippon Foundation has 
been extremely significant and, undoubtedly, 
long-lasting. Graduates of the MATS program 
have advanced knowledge to face current 
and future challenges, applying it in contexts 
of socioeconomic and environmental trans-
formation in the agrifood sector, thus contri-
buting to the progress of their communities, 
society and the planet. 

We are deeply grateful for the support of the 
Nippon Foundation, which has left a legacy of 
change and social improvement.

Finally, I would like to thank the Zamorano 
community - academics, students, profes-
sionals, administrators and staff - as well as 
our partners and collaborators for their dedi-
cation and effort. Together, we have built a 
master’s program that educates and inspires 
the next generation of agricultural leaders.

Our vision for 2030 is to be part of a transfor-
mation that transcends the traditional boun-
daries of higher education. In this context, 
the collaborative work developed with the 
Nippon Foundation is key to success. Thanks 
to this union, we are building a brighter and 
more sustainable future, demonstrating that 
joint efforts can overcome any challenge and 
positively transform education and the com-
munities we serve.

We look forward to the future with enthu-
siasm, confident that the accomplishments 
and lessons of the MATS program will conti-
nue to guide and strengthen our mission to 
transform lives and positively impact society.

Affectionately yours,

Sergio Rodríquez Royo
President
EAP Zamorano
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The Dean’s Office of the Graduate Program 
at the Panamerican Agricultural School, Za-
morano, is pleased to present this report on 
the impact of the Master in Sustainable Tro-
pical Agriculture (MATS). As Associate Dean, 
it has been a privilege to lead this program, 
which has consolidated Zamorano’s position 
as a leader in agricultural education in Latin 
America and has promoted more sustainable 
agricultural practices.

The objective of the MATS program was to 
develop a new generation of agricultural lea-
ders, equipped with the knowledge and skills 
necessary to transform tropical agriculture in 
the region. 

The goal of the MATS program has been to 
educate and inspire our students to drive po-
sitive change in their communities. Over the 
years, our graduates have made significant 
contributions in various sectors, reflecting 
the training and support received.

I would especially like to thank the Nippon 
Foundation for their generous support in fun-
ding the MATS program. Their commitment 
to education has been essential to the pro-
gram’s design and implementation and has 
made our accomplishments possible.

I would also like to thank our faculty, staff 
and partners, whose support and collabora-
tion have been essential to our success. Spe-
cial thanks go to the Graduate Program team: 

Juan Carlos Rosas, research director; José 
Óscar Murillo, academic coordinator; Francis 
Denisse McLean, project coordinator; Caroli-
na Machado, administrator; and Danny Gar-
cía, assistant administrator. Their dedication 
has been key to achieving our objectives. 

Additionally, I want to acknowledge Alejan-
dro Osorio from the Office of Institutional 
Development, who has served as our primary 
contact with the Nippon Foundation.

As we look ahead, we’re enthusiastic about 
the future of our Graduate’s Program. Buil-
ding on the success of the MATS program, we 
have introduced new master’s degrees. We’re 
also developing additional master’s programs 
and a doctoral program centered on sustaina-
ble agriculture and food systems, all based on 
the solid foundation of the MATS curriculum. 

These new offerings will further our mission 
and broaden Zamorano’s impact on agricul-
ture in Latin America. Beyond Zamorano, 
through MATS’ graduates, our university con-
tinues to advance the agenda of sustainable 
agriculture in Latin America, creating positive 
and lasting change.

Arie Sanders
Associate Dean of the Graduate Program
EAP Zamorano

Preface
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In this publication we compile the results of 
the first six years of implementation of the 
Master in Sustainable Tropical Agriculture 
program (Maestría en Agricultura Tropical 
Sostenible, MATS) and present its impact on 
education and research at Zamorano and in 
Latin America.

With the implementation of the MATS pro-
gram, Zamorano achieved two important mi-
lestones: entering graduate level education, 
and explicitly incorporating a focus on sustai-
nability in its educational programs.

The MATS program responds to the need to 
train professionals capable of addressing the 
complex problems that characterize the envi-
ronmental and social challenges of contem-
porary agriculture. 

During its first years of implementation, the 
program has demonstrated the value of an 
education that combines theory and practice. 

Under an approach that integrates the fields 
of agronomy, animal husbandry and ecology, 
scientific knowledge is applied to optimize the 
interactions between soils, crops, livestock 
and their surrounding environments. Rather 
than being treated in isolation, content is ad-
dressed in an interconnected manner to pro-
vide an integrated view of sustainable agricul-
ture. In this way, students develop a deeper 
understanding of how agricultural practices 
can be adjusted and improved to harmonize 

with agroecological systems. From 2018 to 
2024, the MATS program trained 75 students 
from 13 Latin American countries. 

The success of the program is reflected in the 
achievements of its graduates. Most of them 
are now working in prestigious companies 
and research centers throughout Latin Ame-
rica. Many have established their own com-
panies, contributing to local and sustainable 
economic development. Other graduates 
have continued their doctoral studies in the 
United States, demonstrating clearly that the 
MATS program has successfully supported 
students’ professional growth.

As a result of the research implemented 
through the MATS program, 51 publications 
have been produced to date, including 49 
articles in peer-reviewed scientific journals 
and 2 book chapters. Twenty-six percent of 
the publications have been accepted in highly 
prestigious journals recognized within the 
first and second quartile of their discipline. 

The research explored multiple possibilities 
of how to produce more, using fewer resour-
ces, and generating less negative impact on 
the environment and the population. In their 
research, the students generated evidence 
on alternatives for sustainable agricultural 
production adapted to the Latin American 
context. These works represent empirical 
examples of how to design and implement 
solutions to the environmental and socioeco-

Summary
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nomic challenges of production systems. The 
MATS program leaves as a legacy Zamorano’s 
Graduate Program. MATS has left a deep im-
print on the institution’s vision on sustain-
able agriculture. Building on MATS, new mas-
ter’s degree programs have been established, 
and a doctoral program focused on sustaina-
ble agriculture is being designed. 

These new programs seek not only to streng-
then research and the development of inno-
vative agricultural practices, but also to train 
leaders and experts capable of influencing 
agricultural policies and contributing to the 

transformation of local, regional and interna-
tional food systems.

With five graduated classes, the MATS pro-
gram significantly impacted Zamorano’s ins-
titutional development. We are grateful to the 
Nippon Foundation for its critical support in 
making this program a reality. Looking to the 
future, we remain committed to supporting 
Latin American society and generating social 
innovation in the agricultural sector of our 
region.
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The student population at the graduate level 
also has higher demands in terms of research. 
While engineering students conduct short re-
search projects in their final year, the research 
component in the MATS program comprises 
approximately 40% of the students’ time. 

Research in the MATS program was essential 
as a learning and assessment tool. To imple-
ment their research, students had access to 
advanced tools and technologies and worked 
closely with faculty members as their advi-
sors.

With the second milestone, Zamorano aligns 
itself with the global trend of incorporating 
a sustainability approach in university edu-
cational programs. The United Nations Edu-
cational, Scientific and Cultural Organization 
(UNESCO) declared the period from 2005 to 
2014 as the United Nations Decade of Educa-
tion for Sustainable Development (1). 

Driven by this initiative, universities around 
the world addressed global socioeconomic 
and environmental challenges in diverse dis-
ciplines, including agriculture, engineering, 
and business. This trend required an integra-
ted approach to educate students in the prin-
ciples of sustainability and socioeconomic 
and environmental management (2).

Among agricultural universities, there was a 
growing emphasis on sustainability to ensure 
that agricultural practices were socially, eco-

Background
In this publication we compile the results of 
the first six years of implementation of the 
Master in Sustainable Tropical Agriculture 
program (Maestría en Agricultura Tropical 
Sostenible, MATS) and present its impact on 
education and research at Zamorano and La-
tin America. 

With the implementation of the MATS pro-
gram, Zamorano achieved two important mi-
lestones: entering graduate level education 
after more than 75 years of offering under-
graduate engineering programs, and expli-
citly incorporating a sustainability focus into 
its educational programs. These milestones 
have significantly impacted the evolution of 
the university during the last decade.

Regarding the first milestone, by establishing 
MATS, and with it the Graduate Program, Za-
morano took the next logical step in its ins-
titutional development. Through the MATS 
program, Zamorano opened a space for an 
adult student population with more work 
experience, which requires another teaching 
dynamic and has greater academic demands. 

While in undergraduate engineering pro-
grams students take introductory courses, 
graduate level courses are more specific. 
Graduate programs aim to turn students into 
specialists in their field. Students at this level 
require individualized learning and more su-
pport from faculty to develop their skills and 
achieve their goals.
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Thanks to the support of the Nippon Foun-
dation, Zamorano ventured into graduate 
education, opening the door to the design 
and implementation of more educational 
programs linked to agriculture with a focus 
on sustainability. In this way, through the 
MATS program, the Nippon Foundation has 
advanced its mission of social change and in-
novation and realized its vision of a society in 
which all people support each other.

The research conducted through the MATS 
program had a wide variety of approaches. 
Students applied innovative methodologies 
in their research and positively impacted the 
agricultural industry and society. 

The MATS program experience demonstrates 
the considerable reach that actions of organi-
zations like the Nippon Foundation can have 
in developing regions, and the value these ac-
tions have for the present and future of their 
people.

nomically, and environmentally sustainable. 
Departments of land-grant agricultural uni-
versities in the United States introduced cour-
ses and programs to teach students about 
sustainable agriculture, particularly within a 
context of climate change (3). 

The transition from a conventional to a sus-
tainable agriculture approach in these tradi-
tional universities with established adminis-
trative and academic structures was a gradual 
process (4). For Zamorano, this process has 
been no different.

By committing to sustainable agriculture in 
its first graduate program, Zamorano reflects 
its vision for the Latin American agrifood sec-
tor and its commitment to train those who 
will lead this sector. With the MATS program, 
Zamorano established an academic space to 
experiment with the concepts and practice of 
sustainable agriculture. By design, research 
was central to the MATS program to produ-
ce results that would foster the sustainability 
agenda at Zamorano and in Latin America.

The financial support of the Nippon Foun-
dation was instrumental in this process. The 
Nippon Foundation granted 75 full scholars-
hips for MATS students, allowing the program 
to be implemented over a period of six years. 
This funding also strengthened Zamorano’s 
capacity to implement agricultural research 
by equipping our laboratories with state-of-
the-art technology.
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Zamorano currently offers four BS degrees in 
Engineering: Agronomy, Agrifood Industry, 
Agribusiness, and Environment and Deve-
lopment. Thanks to the educational progress 
achieved through MATS, the university now 
has three master’s degree programs: the Exe-
cutive Master in Agribusiness, jointly offered 
with INCAE Business School in Costa Rica, the 
Master in Agribusiness, jointly offered with 
EAFIT University in Colombia, and the Master 
in Coffee and Business, also with EAFIT Uni-
versity. 

Zamorano has approximately 1,200 students, 
including 1,100 undergraduate students li-
ving on campus, and roughly 100 students in 
the master’s programs participating in hybrid 
modalities.

Zamorano’s origin has greatly influenced 
its development as a university. Its culture, 
which emphasizes production, growth and 
efficiency as the main objectives, combined 
with the business nature of the banana sector, 
resulted in a modernization approach to agri-
culture, based on external inputs (improved 
seeds and agrochemicals) and conventional 
technology (irrigation and mechanization). 

Early on, Zamorano assimilated the Green 
Revolution paradigm, even hosting a visit 
from the Green Revolution pioneer and No-
bel Peace Prize winner, Dr. Norman Borlaug, 
in the 1960s. Although the production model 
adopted was successful, new challenges have 

Zamorano
The Panamerican Agricultural School, Zamo-
rano, is an American not-for-profit institution
committed to training advanced human capi-
tal in the agrifood and environmental sectors. 
The university’s main campus is located in 
the Yeguare Valley, 30 kilometers southeast 
of Tegucigalpa, the capital of Honduras, and 
the university has representative offices in 
the United States, Guatemala, El Salvador, 
Ecuador and Panama. The university was 
founded in 1942 by banana magnate Samuel 
Zemurray. 

Zemurray led the development of the banana 
industry in Honduras and the banana trade to 
the United States, eventually becoming presi-
dent of the United Fruit Company, now Chi-
quita Brands International. Zamorano’s first 
director was Wilson Popenoe, an American 
botanist and horticulturist, chief agronomist 
at the United Fruit Company.

From its inception, field work was, and conti-
nues to be, an integral part of learning for Za-
morano students. Nowadays students spend 
half of their time working in production, pro-
cessing and management in the different mo-
dules of a 4,000+ hectare campus that opera-
tes as a large farm. 

This hands-on approach, called “Learning-by-
Doing,” forms the basis of Zamorano’s educa-
tion. The value of work for Zamorano is clear-
ly reflected in the institution’s motto: “Labor 
Omnia Vincit”: Work conquers all.
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Meanwhile, other engineering programs offe-
red at Zamorano began to integrate sustaina-
bility by including classes such as Renewable 
Energy or Environmental Impact Assessment, 
and Learning-by-Doing modules such as Cli-
mate Change or Soil Conservation. However, 
a program fully dedicated to sustainable agri-
culture was a pending goal for the institution.

With the creation of the MATS program, Za-
morano’s commitment to sustainable agricul-
ture was made concrete. The MATS program 
was designed to integrate elements from the 
four Departments under a comprehensive 
approach to sustainability. 

This proposal responds to the need to 
train professionals capable of addressing 
the complex problems that characterize the 
environmental and social challenges of con-
temporary agriculture. The MATS program 
positions Zamorano as the leading trainer of 
such professionals and reflects its institutio-
nal commitment to sustainability and inno-
vation. Implementing the MATS program has 
spearheaded Zamorano’s efforts to establish 
sustainability as our institutional identity, 
one of the central goals of our Strategic Plan 
2030.

emerged that require changing the approach 
to agriculture (5). 

Agricultural systems have made spectacu-
lar advances in terms of genetic improve-
ment, agronomy, fertilizers and pesticides. 
However, many modern practices and tech-
nologies have caused soil erosion and degra-
dation, water and air pollution, greenhouse 
gas emissions, biodiversity losses, and pest 
and disease resistance (6). 

It is not easy, after decades of emphasi-
zing maximizing production, to shift to an 
approach that must balance a broad set 
of mitigation and conservation objectives. 
Nonetheless, facing these challenges, the uni-
versity recognizes that significant steps in 
that direction are needed.

Over the past few decades, Zamorano has 
demonstrated a concerted effort to integrate 
environmental, social and economic consi-
derations into its academic programs. Za-
morano initially introduced a sustainability 
approach in 1999 during the creation of the 
4x4 Program. Under this reform, Zamorano 
expanded its academic offerings from a sin-
gle three-year program conferring a degree 
in Agronomy to four four-year programs 
offered from four Departments conferring an 
Engineering degree. One of the established 
programs, the current Engineering in Envi-
ronment and Development, focused on natu-
ral resource management. 



2. The MATS 
program
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by an imaginative discourse that conceptua-
lizes environmental problems as opportuni-
ties, and potentially interconnected with eco-
nomic problems (8). The environment and 
the natural world are recognized as part of 
society and its cultural, moral and economic 
systems. 

Environmental management is conceived as 
an opportunity to reduce costs and improve 
the competitiveness of companies and ins-
titutions. Under this paradigm, innovation, 
modern science and technological advances 
allow for simultaneous economic growth and 
environmental conservation.

At the same time, ecological modernization 
is a reformist rather than a radical paradigm 
(8). This approach promotes gradual changes 
and works within existing production mo-
dels and existing institutional and economic 
structures. 

This alignment allows sustainable practices 
to be applied on a larger scale, provided that 
policies, regulations and economic incenti-
ves for businesses and consumers are also 
geared towards sustainability (9).

Ecological modernization theory has been 
successfully applied to incorporate sustai-
nable practices in multiple sectors, including 
agriculture. Strategies related to ecological 
modernization can be distinguished between 
preventive or anticipatory (ex ante), such as 

Conceptual Framework
The MATS program objective was to train 
professionals with a high level of techni-
cal-scientific competencies through a rigo-
rous program based on academic excellence, 
research, innovation and agricultural linkages 
to contribute to the sustainable development 
of the Latin American agricultural sector. To 
achieve this objective, the MATS program 
was designed under a conceptual approach 
of ecological modernization.

Ecological modernization emerged as a reac-
tion to the consequences of the excessive use 
of inputs, pesticides and irrigation during the 
Green Revolution. Although the productive 
intensification of the Green Revolution in-
creased staple crop yields between the 1950s 
and 1970s, it also negatively affected the 
health of soils, water and biodiversity (5). In 
addition, it led to overproduction and decli-
ning food prices, which negatively impacted 
farmers’ incomes and consumers’ health.

As an alternative, ecological modernization is 
a sustainability paradigm that focuses on the 
possibilities that science-based environmen-
tal reform processes offer at different scales 
in the contemporary world (7).

Ecological modernization entered the acade-
mic discourse during the 1980s. It initially 
examined how businesses and institutions 
integrated environmental considerations into 
the way they operated through technology 
(7). Ecological modernization is characterized 
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tions proposed from an ecological moderni-
zation approach are not only technologically 
feasible, but also economically and socially 
viable. As a paradigm, ecological moderni-
zation provided MATS students with con-
ceptual tools to incorporate sustainability in 
agriculture. In this way, students were prepa-
red to drive the industry’s transition to more 
sustainable practices. 

By incorporating ecological considerations 
into economic decision-making, ecological 
modernization approaches promoted the 
creation of resilient agricultural systems ca-
pable of meeting the growing global demand 
for food.

environmentally friendly technical innova-
tion and structural change; and remedial (ex 
post), such as environmental compensation 
and restoration and technical pollution con-
trol. In agriculture, the objective of ecologi-
cal modernization approaches is to improve 
efficiency in the use of inputs and increase 
productivity, while minimizing environmen-
tal impact, through the application of techno-
logies.

Precision agriculture, for example, involves 
more efficient use of inputs, including wa-
ter, fertilizers and pesticides, resulting in less 
waste and environmental impact. Advances in 
biotechnology and plant breeding, meanwhi-
le, make it possible to maintain productivity 
in changing environments and reduce the use 
of inputs. Ecological modernization also pro-
motes sustainable supply chains that minimi-
ze the environmental footprint of agricultural 
production.

Ecological modernization also encourages 
various stakeholders, such as policy makers, 
entrepreneurs and community members, to 
participate in decision making. In recent de-
cades, ecological modernization approaches 
have evolved to incorporate social, cultural, 
spatial, and political considerations (10). 
They propose a rethinking of market and or-
ganizational mechanisms and institutional 
contexts at the global level, and the conside-
ration of farmer and consumer participation. 
These new approaches ensure that the solu-
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how ecological principles can be applied to 
address the challenges of modern agricultu-
re. This approach ranged from reducing en-
vironmental impacts and enhancing biodiver-
sity to adapting to climate change and using 
advanced technologies to develop resilient 
crops. Through this training, students lear-
ned how to develop and implement strategies 
that not only increase agricultural producti-
vity, but also protect and restore ecological 
health. 

The integration of agronomic, ecological and 
technological knowledge prepared students 
to contribute significantly to the sustainabi-
lity of rural communities by addressing con-
temporary challenges with innovative, scien-
ce-based solutions.

In the socioeconomics and extension compo-
nent, the MATS program offered six courses: 
Sustainable agricultural development, Hu-
man nutrition in agriculture, Teaching me-
thods in agricultural education, Food safety 
programs, Natural resource economics and 
policy, and Agrifood projects evaluation. 

These courses examined the relationships 
between ecological systems and human 
communities, highlighting how these rela-
tionships can foster sustainable agricultural 
practices and rural development. Overall, the 
courses fostered in students a critical view 
on the adaptation of agricultural practices 
to socioeconomic and institutional changes. 

Academic Program
The MATS program curriculum comprised 52 
credits, offered through 23 courses including 
a professional internship. Figure 1 presents 
the academic program designed for MATS ba-
sed on the conceptual approach described in 
the previous section. The curriculum is com-
posed of four major components: agricultu-
ral production, socioeconomics and extension, 
research methods, and applied research.

The agricultural production component adop-
ted an integrated approach that combined the 
fields of agronomy, livestock and ecology. 
Under this approach, scientific knowledge is 
applied to optimize the interactions between 
soils, crops, livestock and their surrounding 
environments, including water, climate and 
biodiversity.

The curriculum for this component included 
six courses: Crop physiology, nutrition and 
management; Agriculture and climate chan-
ge; Agroecology; Sustainable animal produc-
tion systems; Plant protection; and Agricultu-
ral biotechnology. 

Rather than being treated in isolation, these 
courses were designed in an interconnec-
ted manner to provide an integrated view 
of sustainable agriculture. Each course con-
tributed to a deeper understanding of how 
agricultural practices can be adjusted and 
improved to harmonize with agroecological 
systems. Through the component’s integra-
tive approach, we sought to teach students 



16

that balance economic growth with envi-
ronmental stewardship. Because research is 
central for the MATS program to achieve its 
objectives, the courses provide students with 
the necessary tools to design their research, 
analyze complex data, and communicate 
their results with a scientific audience and 
the public. The research methods component 
offered two courses: Statistical methods and 
experimental design, and Econometrics. 

Finally, in the applied research component, 
students participated every term in a series 
of courses called “Master’s thesis”. In the-
se learning spaces, students were trained in 
methods and tools for research design. In ad-
dition, students were offered individualized 
follow-up to discuss their progress, supple-
menting the advisory team’s guidance. In this 
way, students were able to address and resol-
ve specific doubts about their thesis projects 
in a timely manner.

The Sustainable agricultural development 
course provided an understanding of agri-
culture and sustainability from a sociologi-
cal-environmental approach, emphasizing 
the complex relationships between ecological 
systems and human communities. 

The Human nutrition in agriculture and Food 
safety program courses were offered as 
electives. These courses taught students to 
understand the impact of agricultural practi-
ces on public health issues, highlighting the 
importance of producing nutritious food to 
promote the well-being and resilience of rural 
and urban communities. 

The Natural resource economics and poli-
cy and Agrifood projects evaluation courses 
allowed students to analyze the economic, 
policy and project frameworks that influence 
agricultural sustainability, preparing students 
to develop and defend policies and projects 
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Figure 1: Master in Sustainable Tropical Agriculture MATS program curriculum
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carded at Zamorano’s agroindustrial plants. 
Another seminar evaluated the Learning-by-
Doing modules based on the concepts of 
sustainable intensification to determine areas 
for improvement in terms of sustainability. 
In an off-campus seminar, students streng-
thened the sustainable agriculture capacities 
of volunteer community promoters from two 
indigenous farmers’ organizations: the Asso-
ciation of Renewed Intibucan Women (Asocia-
ción de Mujeres Intibucanas Renovadas, AMIR) 
and the Union of Field Workers La Paz (Unión 
de Trabajadores del Campo La Paz, UTC La 
Paz) in the departments of Intibucá and La 
Paz, Honduras. 

In addition to exploring current issues and 
trends in sustainable agriculture, the semi-
nars provided students with training in scien-
tific communication, academic writing, use of 
the library and the use of bibliographic refe-
rence management software.

Field visits involved visiting and learning 
from organizations with advanced vision and 
extensive experience in sustainable agricul-
ture practices. All classes, except the class of 
2022 (due to COVID-19-related restrictions), 
participated in academic trips to learn about 
the experience of other institutions in geogra-
phic contexts beyond Zamorano. The four 
field visits organized included:

Agribusiness and sustainability strategies in 
Guatemala (class of 2020): This trip explored 

Seminars and Academic Activities
Two activities within the MATS curriculum, 
seminars and field visits, brought into practi-
ce the concepts of sustainable agriculture stu-
died in the courses. Seminars involved acade-
mic activities related to emerging issues and 
were also spaces to discuss and design pro-
posals or products aligned with the vision of 
the MATS program. 

For this purpose, the seminars used different 
pedagogical formats to facilitate learning and 
discussion of new concepts. Each MATS class 
had three seminar spaces: Seminar-workshop 
trends in agriculture, and Seminar on current 
topics in agriculture and food I and II.

The seminars sought to combine the learning 
objectives with a sustainability-related need 
or interest for Zamorano or another organi-
zation. For example, among the seminars 
offered on campus, sstudents designed a sus-
tainable terrace project for the Environment 
and Development Department, in which they 
applied design thinking concepts to create a 
space that combined vegetable production, 
technology and functionality. 

In another seminar, the students estimated 
for the Agribusiness Department the po-
llution generated by food sale and delivery 
packaging, and provided training on sustai-
nable packaging to restaurants in four major 
cities in Honduras. In a seminar that incorpo-
rated concepts of circularity, students pro-
posed new products from by-products dis-
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Agricultural research and scale-up at the In-
ternational Maize and Wheat Improvement 
Center, (Centro Internacional de Mejoramien-
to de Maíz y Trigo) CIMMYT, in Mexico (class 
of 2021): This trip focused on understanding 
the operations of the Sustainable Moderni-
zation of Traditional Agriculture program, 
MasAgro, a nationwide extension program 
implemented by CIMMYT for the Govern-
ment of Mexico. This program promoted the 
sustainable intensification of maize, wheat 
and other cereal production. 

During the trip, the students visited different 
CIMMYT facilities where improved crop va-
rieties, new mechanization technologies, and 
innovative agricultural practices were being 

commodity production around the city of An-
tigua, Guatemala, in an environmentally di-
verse area where sugarcane, palm and coffee 
production converge. During the trip, stu-
dents explored how large-scale agricultural 
enterprises implement sustainable agricultu-
ral practices in their production systems. 

The experience showed that sustainable 
agriculture is no longer limited to alternati-
ve practices in a few niche enterprises, but 
instead has been adopted by large agribusi-
nesses. Students learned how these agribusi-
nesses have adapted to remain relevant in the 
international market through certifications 
and production that considers their social 
and environmental impact.
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visited centers’ environment, budget and ins-
talled capacity.

Regenerative agriculture practices at the Si-
món I. Patiño University Foundation (Fun-
dación Universitaria Simón I. Patiño, FUSIP) 
in Bolivia (class of 2024): This trip focused 
on learning how FUSIP was implementing a 
regenerative agriculture model focused on 
farming systems at its two farms, Pairumani 
Estate (Hacienda Pairumani) in Cochabamba, 
and Center of Applied Ecology Simón I. Patiño 
(Centro de Ecología Aplicada Simón I. Patiño, 
CEASIP) in Santa Cruz. 

Pairumani Estate is dedicated to milk produc-
tion through integrated management that in-
cludes forage planting, grazing, composting, 
milking, and production management, clo-
sing the nitrogen cycle. Despite high levels of 
milk production, the use of external inputs is 
minimal. CEASIP focuses on the production of 
a local cattle breed under rotational grazing. 

Students visited both centers to learn about 
their operations. They also organized a series 
of seminars in educational centers in Santa 
Cruz to present the progress of their research. 

developed. They also learned how the agri-
cultural extension and collaborative research 
system based on Innovation Hubs worked. 

This trip illustrated how research articulated 
with a well-designed extension system and 
the use of adapted technologies can drive the 
transition from conventional to sustainable 
agriculture.

Agricultural research and extension at the Ins-
titute of Agricultural Science and Technology 
(Instituto de Ciencia y Tecnología Agrícolas), 
ICTA in Guatemala (class of 2023): This trip 
focused on providing recommendations for 
integrating sustainability principles and prac-
tices within ICTA’s programs and projects. At 
the time of the trip, as part of its strategic plan  
ICTA was interested in reforming its opera-
tions to integrate sustainability more consis-
tently and transversally into its programs and 
projects. During this trip, the students visited 
ICTA’s main facilities and three regional cen-
ters to learn about their operations and the 
institution’s research and extension work. 

The students visited demonstration plots 
where ICTA implemented genetic improve-
ment, fertilization, irrigation, and soil mana-
gement programs for maize, beans, and po-
tatoes, the most important food crops for the 
Guatemalan population. Based on the obser-
vations gathered during these visits, students 
proposed actions and activities to make the 
operations more sustainable, considering the 
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duate programs, while the other receiving 
institutions represent new connections for 
Zamorano established through the MATS pro-
gram. These new connections included agri-
businesses from Colombia, Chile, Ecuador, 
Guatemala, Honduras, Nicaragua and Peru; 
universities from Ecuador, Panama and Nica-
ragua; research centers from Bolivia, Colom-
bia, Cuba, Chile, Ecuador, the United States 
and Mexico; and non-governmental organiza-
tions from Colombia, Ecuador, Spain, Hondu-
ras and Peru.

The country receiving the largest number of 
MATS interns was the United States (28%), fo-
llowed by Honduras (23%), Colombia (11%) 
and Ecuador (11%). Twenty-eight students 
(38%) chose to do their internship in their 
home country to explore the possibilities 
of obtaining a job upon completion of their 
masters degree. The remaining students 
chose to obtain professional experience in an 
institution outside their home country. 

Annex A presents the list of host institutions 
for MATS students during their internship. 
Thirty-two students (43%) obtained employ-
ment or access to doctoral programs through 
their internship. The boxes summarize exam-
ples of some of the MATS student’s interns-
hips:

Professional internships were the last key ele-
ment in MATS students’ training. Internships 
complemented the theoretical formation stu-
dents received in the courses and strengthe-
ned students’ and the institution’s professio-
nal networks. 

During their internship, students applied 
what they learned in the courses in a profes-
sional environment. This allowed them to 
gain practical experience and make connec-
tions with institutions and professionals in 
the fields in which they would like to work. 
For the receiving organizations, hosting 
interns was an opportunity to interact with 
and assess the capabilities of potential em-
ployees.

Among the five classes, MATS students com-
pleted professional internships at 60 institu-
tions in 16 countries (Figure 1). Receiving or-
ganizations were mainly private companies 
(40%), universities (31%) and research centers 
(17%). 

Other internships took place at government 
agencies and non-governmental organiza-
tions. Two internships were hosted at pro-
jects implemented by Zamorano. Institutions 
such as Auburn University, University of Ten-
nessee, and Texas Tech University received 
MATS interns more than once. 

Half of the receiving institutions had already 
received interns from Zamorano’s undergra-

Internships
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Figure 2: Institutions receiving MATS program interns
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Alumni Network
Upon completion of their participation in the 
MATS program, graduates become part of the
Zamorano alumni network. The Zamorano 
alumni network forms a close-knit and co-
llaborative community that facilitates the 
exchange of knowledge, experiences and 
opportunities among its members. The Za-
morano Alumni Outreach Office also provi-
des follow-up to MATS graduates. Through 
this office, invitations to conferences, events 
and job offers are shared. 

Additionally, the Nippon Foundation laun-
ched The Nippon Foundation Scholars Asso-
ciation (TNFSA) platform in 2023. The Asso-
ciation is an exclusive platform that brings 
together all alumni of Nippon Foundation 
programs globally, currently including MATS 
program graduates. The Association aims to 
connect graduates and offer networking and 
collaboration opportunities. 
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3. Students’ 
Profile
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The MATS program has actively promoted 
the participation of women through various 
activities and approaches. Among them, we-
binars were conducted with women linked 
to the agricultural sector to motivate them to 
join the program. The Graduate Program pro-
motes an institutional culture that is aware 
of gender biases and celebrates the achieve-
ments of female students.

These initiatives have helped women feel em-
powered and supported in their professional
development, thus fostering an inclusive en-
vironment that promotes gender equality. 
Female participation in the different classes 
ranged from 38% to 60%, reaching 45% in the 
first five classes of the program.

Students’ Profile
As a Pan-American university, Zamorano has 
always had an international focus, organizing
classes with students from multiple countries 
and cultures. This vision was transferred to 
the MATS student classes. In the five classes 
of the MATS program financed thanks to the 
support of the Nippon Foundation, we recei-
ved 75 students from 13 countries (Figure 3).

The country with the highest representation 
of students was Honduras (31%), followed by 
Ecuador (13%) and Colombia (12%). Most of 
the students who entered the program had 
engineering training at national universities 
in areas related to agriculture, animal hus-
bandry and natural resources. Twenty-six 
students (35%) were Zamorano engineering 
graduates.
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Figure 3: Composition of the student population of the five classes of 
the MATS program
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regions was also studied (Antúnez, 2023; 
Pierre, 2023). In tomato, the adaptation of 
new varieties to the climatic conditions of 
Honduras in open field systems and using 
macro-tunnels was studied (Flores, 2023). 

Other research implemented different 
techniques to increase crop productivity. The 
short-term effect of incorporating biochar to 
improve the chemical characteristics of acid 
soils for tomato production was evaluated 
(González, 2024). The soil macrofauna in 11 
productive systems on campus and the feasi-
bility of using it as an indicator of soil quality 
were analyzed (Guardado, 2022). 

The organic carbon levels and edaphic mi-
crobiota of the productive systems were also 
characterized as a basis for establishing a re-
generative agriculture program at Zamorano 
(Paiz, 2024). To determine optimal practices 
for growing jicama, a crop that is not widely 
grown in Central America, the effects of di-
fferent planting densities and pruning techni-
ques on yields were evaluated (Molina, 2021). 
The effect of different planting densities on 
the vegetative and productive behavior of the 
rice crop was also analyzed (Villeda, 2022). 

In addition, multispectral images were used 
to predict yields and optimize sugarcane har-
vesting in Honduras, and machine learning 
tools were used to evaluate banana yields in 
Colombia (Gómez, 2024; Huarquila, 2022). A 
series of theses analyzed how to increase the 

Thesis Projects
Through their theses or graduation projects, 
MATS students generated evidence on alter-
natives for sustainable agricultural produc-
tion adapted to the Latin American context. 
These research projects are empirical exam-
ples of how to design and implement solu-
tions to the environmental and socioecono-
mic challenges of production systems (7).

Beyond that, MATS allowed an increase parti-
cipation and commitment of Latin American 
reaserchers to solving our own food and agri-
culture-related problems through science (9). 
It focused on various aspects of the ecological 
modernization process, exploring multiple 
possibilities of how to produce more, using 
fewer resources, and generating less negative 
impact on the environment and the popula-
tion. Annex B presents a full list of the thesis 
projects. 

Productivity gains
A first group of thesis focused on increasing 
the productivity of agricultural systems. For 
example, conventional and participatory 
plant breeding tools, complemented with 
molecular tools, were used to improve mai-
ze (Curruchich, 2023; Gómez, 2021; Macías, 
2024) and sorghum (Espinoza, 2021; Ige-
ler, 2023; Solano, 2024) production under 
the drought conditions typical of the Cen-
tral American Dry Corridor. The adaptation 
of local and improved maize varieties to 
low fertility soils and to the edaphoclimatic 
conditions of the Honduran maize-growing 
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and microorganisms in rice bran and soybean 
meal was investigated (Caballero, 2021).

Input reduction
A second group of theses focused on redu-
cing the use of inputs in agricultural pro-
dution. To reduce pesticide use, one set of 
theses explored alternatives based on the 
principles of biological control and integrated 
pest management (IPM). These included the 
use of Trichoderma to control Fusarium sola-
ni in tomato (Baca, 2020); the use of Cordyceps 
fumosorosea to control Bemisia tabaci also in  
tomato (Vera 2021); the use of the fungi Pae-
cilomyces lilacinus, Pochonia chlamydosporia 
and Trichoderma harzianum to control the 
nematodes Meloidogyne spp. and Pratylen-
chus spp in watermelon and banana (Rosero, 
2024); the use of Amblyseius swirskii to con-
trol mites, whiteflies and thrips in sweet chili 
(Villamarín, 2022); and the use of Neoseiulus 
cucumeris to control mites, aphids, whiteflies, 
thrips and psyllids in several crops (Lopez, 
2024). In addition, the introduction of lambs 
in lemon plantations for biological control of 
weeds was explored (Becerra, 2023).

Other approaches explored to reduce pestici-
de use included the use of mineral fungicides 
in cocoa cultivation (Ramos, 2020). Genetic 
resistance to the tar spot complex in maize 
and Huanglongbing disease in citrus was also 
explored using multispectral images collec-
ted with remote sensors installed on drones 
(Jiménez, 2021; Padilla, 2022; Puerto, 2020).

productivity of animal production systems. 
For broiler and layer production, the effect of 
substituting part of the conventional flours 
used in feed with alternative ingredients with 
lower environmental impact, such as rice se-
molina, discarded beans, wheat bran, coqui-
to meal, annatto, peanut meal, and Hermetia 
(Hermetia illucens) larvae meal, was investiga-
ted (Atehortua, 2023; Hernandez, 2023). The 
effects of incorporating synthetic amino acids 
as substitutes for crude protein, the fungus 
Ganoderma Iucidium as a nutraceutical, and 
derivatives of a native strain of Lactobacillus 
ereuteri as probiotics were also evaluated 
(Avain, 2023; Machado, 2020; Melara, 2021).

To improve livestock productivity, integrated 
crop-livestock systems, key line hydrological
designs for pasture management, and rege-
nerative agriculture systems were designed 
(Cruz, 2022; Holguín, 2020; Villamar, 2023). 
A standard was proposed to evaluate sustai-
nability in silvopastoral systems based on 
principles, criteria and indicators (Guacho, 
2023).

The sustainability of cattle-producing farms 
in the Honduran Atlantic Coast was evaluated 
using RISE 3.0 software (Zelaya, 2024). Animal 
welfare conditions in Zamorano’s dairy and 
swine units were also evaluated following 
Welfare Quality® protocols (Martínez, 2022). 

Finally, to improve shrimp production, the 
biostimulant effect of incorporating enzymes 
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To reduce herbicide applications, the use 
of maize and sorghum residues as cover 
crops in maize production, and the use of 
intercropped legumes as live cover crops in 
sugarcane production were explored (Landa, 
2020; Ricaurte, 2023; Tello, 2021).

To reduce fertilizer applications, the use of 
organic acids to enhance nutrient absorption 
and avoid losses due to low availability and 
leaching in rice (D’ Vicente, 2022); the use of
biofertilizers based on the endemic bacte-
ria Stenotrophomonas spp. and Pseudomo-
nas spp. in maize (Gamez, 2024); the use of 
Azospirillum spp. as a biofertilizer in maize, 
sorghum and rice (Montoya, 2024); and the 
application of the biostimulant Nutrisorb-L® 
in sugarcane (Landa, 2020) were explored. 
Precision agriculture practices were also ex-
plored to optimize input use in bean and sor-
ghum seed production (Rosas, 2021).

To improve water use efficiency in Zamora-
no, the effect of clay content on soil moisture
retention was investigated, and future scena-
rios of water availability for productive zo-
nes were projected (Gonzalez de Leon, 2022; 
Madriz, 2022). Off campus, socioeconomic 
and cultural factors that influence Honduran 
farmers to adopt climate-adapted sustaina-
ble agriculture practices were studied (Tax, 
2021).  Finally, among the possibilities to re-
duce soil dependency, protocols were desig-
ned for green fodder hydroponic production 
(Redrovan, 2022) and lettuce aquaponic pro-

duction (Osorto, 2021; Redrovan, 2022).

Negative impact reduction
A third group of theses focused on reducing 
the impact of agricultural production. Re-
search aimed at reducing pollution evalua-
ted the effect of nutraceutical diets on litter 
management and nitrogen and potassium 
losses in broiler production (Gutierrez, 2020). 
Greenhouse gas emissions from dairy pro-
duction systems in Honduras and the po-
tential mitigating effect of a series of mana-
gement practices were also modeled (Marín, 
2020). In coffee, as a lower environmental im-
pact alternative to conventional fermentation 
and washing, the effect of soaking coffee in 
organic acids after mechanical demucilaging 
was explored (Retes, 2021).

Other research targeted reducing food waste. 
In bean lines, the presence of resistance to 
weevil damage under on-farm storage con-
ditions was examined, as well as the genetic 
basis of this resistance (Lemus, 2022; Palo-
mino, 2024). In raw foods of animal origin, 
the application of the technology known as 
“functional ice” (FICE) to reduce deteriora-
tion and maintain quality during storage and 
transport was studied (Wú, 2020).

In terms of reducing the negative impact of 
food consumption on people’s health, the 
presence of aflatoxins and fumonisins in mai-
ze dough and tortillas, and the levels of die-
tary exposure to which consumers are expo-
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sed, were quantified (Cabrera, 2020). Among 
first-year Zamorano students, the dietary 
behavior and acceptance and adherence to a 
healthy and sustainable diet were examined 
(Enriquez, 2021). The nutritional status of 
school students in Honduras was also evalua-
ted, as well as their barriers to access a heal-
thy diet (Jarquín, 2024).

Social, cultural, political and organizational 
aspects
A final group of theses focused on the social, 
cultural, political and organizational aspects
related to sustainable agriculture. Regarding 
social and cultural aspects, research explored
topics such as the perceptions and preferen-
ces of Honduran and Colombian coffee con-
sumers and their willingness to pay for sustai-
nability attributes (Achicanoy, 2024; Mamani 
2022); perceptions on sustainable agriculture 
among Zamorano graduates (Chuquillanqui, 
2023); and the perceptions of Honduran and 
Peruvian coffee farmers on the presence and 
conservation of wild mammals in their plan-
tations (Huamaní, 2023).

In Honduras, the relationship between life sa-
tisfaction levels of rural youth and their inten-
tion to migrate was investigated (Meléndez, 
2024). The social constructions surrounding 
the use of pesticides among potato producers 
were also analyzed; and the agrobiodiversi-
ty and management practices of home gar-
dens in the Dry Corridor were characterized 
(Benavides, 2023; Vásquez, 2021). Research 

with a gender perspective addressed the role 
of rural women’s empowerment in child nu-
trition; the role of women in sustainable co-
ffee production; and the management of co-
ffee rust disease (Correa, 2024; Jerez, 2022; 
Navarro, 2023).

Regarding political and organizational as-
pects, Central American public policies aimed 
at promoting sustainable tropical agriculture 
from an ecological modernization perspec-
tive were analyzed (Del Valle, 2021). In the 
Honduran Dry Corridor, water governance 
processes were examined from a collective 
action perspective (Loaiza, 2020). In Ecuador, 
the impact of productive actions linked to 
oil palm production on the socio-territorial 
relations of an indigenous community was 
analyzed (Tipán, 2020). Finally, in Hondu-
ras, the role of formalized social networks as 
mechanisms to confront the COVID-19 pan-
demic and as a mechanism to empower ru-
ral indigenous women was analyzed (Reiche, 
2020; Ullaguari, 2022).
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Outstanding Work
In this section, we highlight some of the the-
sis projects MATS students completed, to 
illustrate the different approaches students 
applied to address issues in sustainable agri-
culture, and the scientific and social implica-
tions of their findings.

Andrea Reiche, class of 2020, documented 
in her research how Lenca women farmers or-
ganized through the Association of Renewed 
Intibucan Women (Asociación de Mujeres Inti-
bucanas Renovadas, AMIR) in Intibucá, Hon-
duras, implemented individual and collective
strategies to cope with conditions of inequa-
lity, marginalization and poverty. To explore 
AMIR members’ experiences, Andrea applied 
qualitative research techniques such as par-
ticipant observation, semi-structured inter-
views and the participatory action research 
methodology “photovoice”. 

In “photovoice”, participants captured pho-
tographs of their own daily lives. These pho-
tographs served as a basis for participants to 
discuss with the researcher their individual 
strengths and problems and those of their 
community. Andrea’s findings showed how 
grass roots organizations such as AMIR that 
propose problems and solutions based on 
women’s own experience improve social in-
clusion, natural and economic resource ma-
nagement, and the sustainability of agrifood 
systems. This knowledge contributes to im-
proving the effectiveness of other programs 
and projects targeting rural women.

To identify maize varieties with tolerance 
to drought stress, Marvin Gómez, class of 
2021, characterized the phenotype of 30 
open-pollinated local and improved varieties 
stored at the Zamorano Germplasm Bank. 
The samples came from the maize-growing 
regions of El Salvador and Honduras. In the 
trial, the samples were exposed to three con-
ditions to simulate the drought stress that 
plants might face in the field: In the no stress 
condition, plants received irrigation until they 
reached physiological maturity; in the mode-
rate stress condition, irrigation was interrup-
ted during the blister stage; and in the severe 
stress condition, irrigation was interrupted 
around flowering time. 

Findings showed that Capulin, Olotillo, In-
dio, Planta Baja and Olotillo Mejorado varie-
ties had good yield potential and stability 
through the evaluated conditions. These 
correspond to white maize varieties collec-
ted in the departments of Choluteca, Santa 
Bárbara and Yoro in Honduras. Marvin also 
identified that the secondary traits of number 
of ears per plant, ear appearance, 100-seed
weight, and number of days from planting 
to leaf senescence were correlated with crop 
performance under drought stress. These fin-
dings will be used in future breeding efforts to 
develop drought stress tolerant germplasm.

Wendy Villamarín, class of 2022, explored 
the optimal field management conditions to 
increase the effectiveness of the predatory 
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mite Amblyseius swirskii for the control of 
thrips, whiteflies and phytophagous mites in 
sweet pepper production. The research com-
pared four storage temperatures (4°C, 10°C, 
25°C and 33°C), two packages (jar and bag), 
and four release methods (manual, mecha-
nical blower, and the slow-release methods 
“sachet” and “Zamobox”). The effect of in-
troducing artemia salina and Carpoglyphus 

lactis as supplementary food on the popula-
tion dynamics and control effectiveness of 
A. swirskii on thrips was also studied. The 
results showed that the ideal condition for 
storing A. swirskii is 25°C - 33°C in a jar for 
adult individuals, and 4°C in a bag for eggs. 
All release methods allowed dispersal and 
persistence of A. swirskii for up to three 
months in the crop. The joint introduction of 
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supplementary food increased the number of 
mobile individuals of the predator per hec-
tare by 30. These findings contribute to the 
effective control of thrips, a polyphagous and 
invasive pest important for a variety of vege-
table and ornamental crops worldwide.

Mayra Atehortua, class of 2023, investiga-
ted the possibilities of using Hermetia larvae 
meal (Hermetia illucens (L.)) as an alternative 

ingredient in broiler chicken diets. Hermetia 
larvae are used as feed for different animals 
- from fish to humans - because of their high 
nutritional levels, palatability, and high pro-
tein quality. Their production is sustainable 
because they can be fed on organic animal 
and plant waste, including pig, poultry and 
cattle manure. In her research, Mayra stu-
died the effect of including Hermetia larvae 
meal in three percentages (10, 15 and 20%) in 
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broilers diet. She found that including larvae 
meal did not cause morbidity and mortality, 
nor did it change live weight, relative edible 
portion weight, immune performance, litter 
characteristics, or chemical composition of 
the breast in broilers. Including 15% of Her-
metia larvae meal in the diet improved feed 
conversion by 30%, while including 20% re-
duced the presence of pathogenic bacteria. 

These findings suggest that Hermetia larvae 
meal is a viable feed alternative in the poul-
try industry and can be used as a partial 
replacement for soybean meal, synthetic ami-
no acids, vegetable oil and phosphate in pro-
portions up to 20%.

Ana María Gómez, class of 2024, evaluated 
machine learning models to predict banana 
yields in plantations in Urabá, an important 
banana growing sub-region in Colombia. In-
formation used to build the models came 
from multiple sources, including farmer re-
cords, weather stations, marketing compa-
nies, agricultural technology service compa-
nies, and satellite databases. 

The research evaluated the predictive power 
of four algorithms using RapidMiner soft-
ware. According to the results, the variables 
that best predicted yield were the average 
number of bunches harvested per hectare per 
week, the number of boxes per bunch, the 
average weight of the bunches, the amount 
of phosphorus and sulfur applied per hec-

tare, the nitrogen content in the stem, and 
rainfall. The algorithm known as a support 
vector machine demonstrated the best pre-
dictive power. 

The findings demonstrate that machine lear-
ning is a viable digital alternative for predic-
ting banana yield, explaining possible yield 
effects, and facilitating management deci-
sions based on historical data.
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Zamorano Investiga
As part of the MATS program, the Graduate 
Program organized an annual conference on 
research at Zamorano called Zamorano In-
vestiga. The objective of Zamorano Investiga 
was to project the research implemented at 
Zamorano at the engineering and graduate 
level. At the same time, the event offered stu-
dents a platform to interact with faculty and 
guest researchers.

During the event, students presented their 
research projects at different stages, from 
proposals and preliminary results to results 
and article drafts. Presentations encouraged 
students to develop public speaking and 
scientific communication skills. They also 
provided students with feedback on their re-
search approach, methodologies and results 
from colleagues from different years and 
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University in the United States, and Loyola 
University and the University of Cordoba in 
Spain. Among guests from the private sector, 
we have hosted representatives from the irri-
gation company for sustainable agriculture 
Netafim, in Honduras, and the floriculture 
company El Trigal, in Colombia. As a guest 
from the cooperation sector, we have recei-
ved representatives from the Central Ameri-
can Bank for Economic Integration (CABEI). 

Thanks to the positive reception Zamorano 
Investiga has received, the conference has 
been institutionalized and it is organized an-
nually by the Graduate Program, the different 
Departments of Zamorano and the Academic 
Dean’s Office.

backgrounds and from other researchers. 
The best research papers presented as oral 
presentations or posters received an award. 
These awards motivated students to present
their work through high quality communi-
cation products. In 2021, Ceiba, Zamorano’s 
scientific journal, published a special edition 
with the award-winning research from Zamo-
rano Investiga.

The conference also featured presentations 
by Zamorano faculty about the progress of 
their research, and keynote talks by guest re-
searchers. These talks encouraged students 
to broaden their perspectives on current to-
pics in sustainable agriculture, presenting 
new ideas on research approaches and me-
thodologies. 

As guests at Zamorano Investiga we have hos-
ted researchers from the International Food 
Policy Research Institute (IFPRI) in the United 
States, the International Center for Tropical 
Agriculture (Centro internacional de Agricul-
tura Tropical, CIAT) in Colombia, the Interna-
tional Maize and Wheat Improvement Center 
(CIMMYT) in Mexico, and a leading institution 
in organic regenerative agriculture, the Roda-
le Institute in the United States. 

We have also hosted guest academics from 
other universities such as the National Auto-
nomous University of Honduras (Universidad 
Nacional Autónoma de Honduras, UNAH), 
EAFIT University in Colombia, Ohio State 
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Publications
To date, 51 publications have been produ-
ced from the research implemented through 
the MATS program, including 49 articles in 
peer-reviewed scientific journals and 2 book 
chapters. The peer-reviewed articles inclu-
ded, in addition to primary research articles, 
8 literature reviews, 3 policy-oriented notes 
and 2 opinion articles. 

Twenty-six percent of the publications have 
been accepted in high prestige journals re-
cognized within the first and second quartile 
(Q1 and Q2) within their discipline. High im-
pact journals include Animal Physiology; Criti-
cal Reviews In Food Science and Nutrition; He-
liyon; Plants; and Sustainability. While most of 

the publications (53%) were written in English 
with the intention of reaching a wider acade-
mic audience, 47% of the publications were 
written in Spanish. 

The representation of MATS articles in Cen-
tral American scientific journals was also no-
table. Twelve articles (24%) were published in 
Ceiba, Zamorano’s scientific journal, while 
seven articles (14%) were published in Innova-
re, Revista de Ciencia y Tecnología, the scien-
ce and technology journal from the Central 
American Technological University (Univer-
sidad Tecnológica Centroamericana, UNITEC) 
in Honduras. This reflects the commitment of 
MATS students and faculty to Latin American, 
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and the intention to produce research by and 
for the region, proposing solutions to local 
problems.

In addition to 31 articles published to date on 
the students’ thesis projects, ten publications 
have been produced from the students’ colla-
boration as research assistants to thesis ad-
visors or their internship supervisors. These 
publications address agronomic topics such 
as genetic diversity in beans (Gómez et al., 
2021a) and tomato (Flores et al., 2024); and 
nutrition topics such as the nutritional status 
of lactating mothers (Hernandez-Santana et 
al., 2021), the social and cultural influences 
on food decisions (Enriquez et al., 2021), the 
nutritional consequences of the reduction of 

Andean crops (Gaucho et al., 2023a), and the 
nutritional quality of processed food (Her-
nandez Santana et al., 2020); They also ad-
dress socioeconomic topics such as the role 
of farmers in the decentralization of breeding 
programs (Gómez et al., 2021b), the effect of 
the COVID-19 pandemic on women (Fromm 
et al., 2022), and farmers’ perceptions and 
adaptation strategies to climate change (Lan-
daverde et al., 2022).

Additionally, nine articles have been publi-
shed as a product of the Human nutrition and 
agriculture course. In these articles students 
reviewed the literature on food self-sufficien-
cy (Enriquez, 2020), agricultural diversifica-
tion (Vasquez Reyes et al., 2020), Ecuador’s 
Zero Hunger program (Enriquez et al., 2020), 
and food waste (Avain et al., 2022), and the 
impact of these issues on food and nutrition 
security in communities. MATS students also 
produced opinion pieces on the effect of so-
cial networks on nutrition (Mamani Escobar 
et al., 2021), and food and nutrition security 
in the Honduran educational system (Igeler 
Cáceres and Bernal, 2023); and policy briefs 
on backyard poultry farming (Becerra A et al., 
2023), the transition of the Honduran food 
system toward sustainability (Gaucho et al., 
2023b); and the contribution of food agroin-
dustry to nutrition (Hernández et al., 2023). 
Annex C presents a full list of these publica-
tions.



5. Reflections: 
The MATS Legacy
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The MATS program legacy

The graduation of the MATS program fifth 
class is a moment to reflect on the traveled 
path, the achievements made, and the lega-
cy established. Between 2018 and 2024, the 
MATS program trained 75 students from 13 
Latin American countries. The success of the 
program is reflected in the achievements of 
its graduates. Most of them are now working 
in prestigious companies and research cen-
ters throughout Latin America. 

Many have established their own companies, 
contributing to local and sustainable eco-
nomic development. Other graduates have 
continued their doctoral studies in the Uni-
ted States, concretely demonstrating that the 
MATS program has successfully supported 
students’ professional growth.

Over the years, the MATS program has de-
monstrated the value of a comprehensive 
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and the development of innovative agricul-
tural practices, but also to train leaders and 
experts capable of influencing agricultural 
policies and contributing to the transforma-
tion of local, regional and international food 
systems. 

The graduation of the MATS program’s 
fifth class completes a significant chapter in 
Zamorano’s institutional development. We 
thank the Nippon Foundation for its funda-
mental support in making the MATS program 
a reality. Looking to the future, we remain 
committed to supporting Latin American so-
ciety and generating social innovation in the 
agricultural sector of our region.

education that combines theory and practice. 
The MATS approach has produced a group of 
professionals prepared to address the cha-
llenges facing agriculture in Latin America. 
Graduates of the program are now applying 
their skills and knowledge in diverse sectors, 
driving sustainable initiatives and innova-
tions in their respective communities.

Beyond its graduates, the MATS program 
has built a culture of critical thinking in fa-
culty and students at all levels at Zamorano. 
The MATS program’s training, research and 
outreach activities promoted constructive 
analysis and debate on best practices and po-
licies for sustainable and resilient agriculture. 
This culture has enriched the entire commu-
nity, fostering a vibrant and dynamic acade-
mic environment at Zamorano.

The MATS program also leaves as a legacy 
Zamorano’s Graduate Program. The MATS 
program has left a deep imprint on the insti-
tution’s vision on sustainable agriculture. The
sustainability focus of MATS, as Zamorano’s 
first graduate program, ensures that sustaina-
bility will be the foundation of our future edu-
cational efforts. MATS principles and achieve-
ments will continue to inspire initiatives to 
expand graduate offerings at Zamorano.  Buil-
ding on the MATS experience, new master’s 
degree programs have been established, and 
a doctoral program focused on sustainable 
agriculture is being designed. These new pro-
grams not only seek to strengthen research 
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Annex A
List of Host Institutions for Internships
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