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1. Preface

he Universita del Caffe Brazil was born in March of 2000 as a result of a

partnership between PENSA (Agribusiness Knowledge Center - FEA/USP

and FIA) and illycaffe. The mission, since the beginning, has being the
generation and dissemination of knowledge to the coffee system. To celebrate
18 years of activities we publish this collection of research conducted between
2013 and 2017.

During these years of activity the UdC Brazil team, in close harmony with
Illycaffe, has conducted courses to coffee growers and technicians covering
technical and managerial aspects. There were more than 9 thousand partici-
pations in seminars, short courses and five editions of Specialization Course in
the Coffee Agribusiness. In tune with the needs of coffee growers and illycaffe,
since 2014 the UdC Brazil courses are held at a distance through the portal uni-
versidadedocafe.com.

Aligned with its mission, the University of Caffée Brazil generates knowledge
through the production of research. This book intends to support the dissemina-
tion of the knowledge to the community of the coffee agribusiness, adding value
to all its participants. The seven studies are:

o Research on coffee production in Brazil: paving the way to the future

o Case studies about innovation in the Brazilian coffee production

» Strategic supply contracts for high quality coffee

o Drivers of change in the coffee production: past, present and future chal-
lenges

e Risk assessment for pesticide contamination of coffee

o The possibilities in the differentiation in the coffee production and the con-
sumers’ behavior

Universitd del Caffé Brazil Coffee Researches - 2013 t0 2017 9



o Dryness of natural and natural-pulped coffee, with and without raking, and
its effects on the espresso beverage

The original publishing was in Portuguese, but thinking about the interna-
tional insertion of Illycaffe, we decided to publish this content also in this e-book
in English, in order to extend the reach of the results.

We are proud to present this book dedicated to all those who work with coffee
hoping that it can be a contribution to them.

Professor PhD Decio Zylbersztajn
Professor PhD Samuel Ribeiro Giordano
Professor PhD. Christiane Leles Rezende De Vita

WE WOULD LIKE TO ACKNOWLEDGE
Dr. Andrea Illy for insights
Mrs. Anna Illy Belci for the encouragement
Dr. Luca Turelo for the support and guidance
Dr. Ernesto Illy (in memoriam) for inspiration
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2. Research on coffee production in Brazil:
Paving the way to the future — 2017

Decio Zylbersztajn « Samuel Ribeiro Giordano
Christiane Leles Rezende de Vita

Caroline Gongalves ¢ Pedro Braga Sotomaior Karam

2.1 Introduction: Research Networks — Global Warming — Coffee

he pressures that are hitting global agriculture demand coordinated efforts

from companies, governments, and research systems. The challenge of food

security calls for resources to supply food for an estimated population of
9 billion inhabitants by 2050. The need for increasing the productivity of pro-
duction factors to meet the population growth demand, income increase, food
security and environmental requirements all point towards a challenge whose
complexity is ever more significant. The spectrum of global warming is an addi-
tion to the range of issues that arise for public and private decision-makers from
the agricultural sector worldwide. The science model in the post-war period that
resulted in the “green revolution” is not enough when it comes to facing current
problems. The present paper aims at mapping the efforts of coffee research in
Brazil towards meeting the scenario mentioned above. The study focuses on
identifying significant research activities as well as verifying how research pro-
file has changed over time. Furthermore, it seeks to discuss network-oriented re-
search models that comprise the global warming issue.

Agriculture has been forced to supply the growing global population, with-
in environmental standards, which assure the continuity of life on the planet,
assist demanding consumers regarding information on technologies adopted
in the supply chains, information about food sourcing and social aspects of pro-
duction. Aside from that need, there have been problems for which companies,
governments, and research entities should be aware. The issue of global warm-
ing signals the need for rethinking production standards, commercialization,
and consumption of modern society. Global warming has the potential of caus-
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ing direct impacts over agribusiness systems. Productive areas might become
marginal or unfit for agriculture, whereas new regions can turn productive, as
in the case of cold areas. Alterations to water regime might lead to the need for
developing technologies that increase the resilience of varieties in use as a way
to enhance tolerance to water stress and exposition to climatic accidents out of
known standards.

Within a framework still under discussion regarding the global society’s ca-
pacity to reduce CO2 emissions, new information about climate changes is per-
ceived. Complex problems suggest complex solutions, multidisciplinary in gen-
eral. Hence the question of how current research structures should prepare for
facing such issues. Agricultural research has a characteristic of local specificity,
that is to say, at least part of it should occur in the ecosystem where the innova-
tion will happen. Knowledge exchange in the agricultural sector is limited and
requires adaptation efforts in the regions receiving the technologies.

In this second decade of the millennium, Brazil is undergoing economic ad-
justments that curbs allocation of resources to research. Such reality is shown
through the situation of the major universities in the country and of the research
system represented by EMPRAPA, Federal and State Universities whose budget
falls short of needs. Budget constraints placed before the growing demands leads
us to reason over the efficiency of the country’s current agricultural research
model, where individual scientist work prevails or, at best, research group work.
Few connections are observed among the country’s research groups and even
fewer with international groups of potential collaborators. We consider that the
current model will not assure the generation of knowledge to face current and
near-future problems. How to do it?

New research models: Studies on agriculture gained momentum with the
view of Agribusiness Systems initiated by Ray Goldberg at Harvard and evolved
with the debate over innovation networks'. Private strategies and public policies,
including R&D policies, succeeded in the broadening of the scope in the field of
the researchers invited to consider the chains and networks involved with agri-
culture. Some characteristics of network approach are noted in the literature and
should be cited (Camps,T. et al. 2004).

1 O estudo e aplicagoes de redes de inovagao foi adotado na Holanda em um modelo conhecido por KLICT:
chains, networks, clusters & ICT. O resultado demonstrou impacto positivo no sistema de educagao e de
inovagoes na Holanda, colocando o pais em posicao de destaque na comunidade internacional.
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The first one is interdisciplinarity, which is necessary for approaching the
problems affecting agriculture. Issues such as global warming are complex
enough to suggest the need for support and integration of different fields of
knowledge. Research should not avoid communication with society, as a way
to prevent from adverse reactions deriving from the public’s lack of knowledge.
The research must generate the capacity of solving real problems that affect the
community and demonstrate flexibility to redesign traditional research systems
which no longer respond to society’s needs. It should create incentive mecha-
nisms for the cooperation among research centers to push for interdisciplinary
work, and, at last, rebuild competencies that allow for ex-ante assessment of the
impact of innovations on society. New models have been tested worldwide, as
the example from the KLICT experiment in Holland, which motivated efforts to
create a cooperation network among universities from Holland, Denmark, Brazil,
France, USA, and Canada. The model had an International Board, together with
the government and the private sector. The initiative generated innovative proj-
ects, theoretical and applied, which sought to solve real problems.

One of the characteristics of the mentioned model is the decade-long re-
source input, research proposal design involving the private sector and knowl-
edge centers, the implementation of an independent international committee
to assess the proposals and oversee the execution of the projects. Despite Brazil
having participated in the efforts as the cited country, the research model adopt-
ed in Brazil still features the structure based upon academic individualism and
scarce incentives to the cooperation among centers of knowledge and few initia-
tives towards engagement from the companies.

This observation is not new, which leads us to think about the existing in-
centives in the country for the implementation of integrated research programs.
Efforts from EMPRAPA and some one-off examples of coordinated action are ex-
ceptions, among which we have “Universidade do Café Brazil”

The solution for problems such as global warming demands the coordination
of specialized knowledge centers as well as the strengthening of the relationships
among different actors from the Agribusiness Systems. The new models suggest
implementing a concept all of us agree to, butin fact, doesn’t find incentives to be
developed. We covered the models of cogeneration of knowledge that need new
institutional designs that facilitate combined action between companies and re-
search institutes.

The Global Warming: This study doesn’t aim at generating new proposals for

the interpretation of the causes for global warming but to map the existing efforts
from the Brazilian research groups dedicated to climate, agriculture and, partic-
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ularly, to coffee. The approach of Agribusiness Systems allows us to highlight mo-
tivating aspects for the accomplishment of the study.

o Changes that affect a sector within an Agribusiness System impact the other
areas, demanding the adoption of joint strategies. In case climate changes are
observed, which require the migration of coffee production activities, all the
processing system, and product logistics will need a redesign.

o Thiswork considers the hypothesis that the agribusiness system for coffee, es-
pecially the sectors dedicated to the production of specialty coffee (growers,
processing companies, and consumers) may bear the impacts from global
climate change.

e R&D organizations are pressed to respond with applicable solutions that
guarantee the functioning of the coffee production system, which urges the
need for discussing the current models.

The Structure of the Study: This study contains nine parts. Following this in-
troduction, part 2.2 presents the central research objective, which emphasizes
the mapping of researchers and the identification of potential research networks
aimed for coffee production. In part 2.3 the reader will find a description of the
model adopted for mapping research activity and, notably, the explanation of the
tool utilized for mapping the existence and characteristics of research networks.
Part 2.4 describes the state of the art of the research on climate changes and glob-
al warming in Brazil.

The adopted approach stems from general studies on climate change in
agriculture depicting research lines in important centers and highlights coffee
production. Part 2.5 presents a brief description of the visited research centers,
which includes the source and history of the respective contributions. Part 2.6
presents net mapping findings, identifying the nodes and the intensity of coop-
eration among knowledge centers. Part 2.7 presents conclusions and suggestions
for the strategic design of research networks in Brazil, highlighting a proposal
that best uses the current structure as a way to boost innovation. Part 2.8 pres-
ents the appendix that includes the list of centers and researchers, as well as the
adopted questionnaire model. Finally, part 2.9 presents an executive summary.

2.1.1 Bibliographical references:

Camps,T., Diederen, P, Hofstede,G.]., Vos,B. The Emerging World of Chains & Networks. Bridging
Theory and Practice. Reed Business Information bv ’s-Gravenhage. The Netherlands. 2004.
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2.2 Objectives

Agricultural research in Brazil does not have long-term planning. Due to lack
of resources, it is understood that maintaining an up-to-date map of the activi-
ties accomplished in the different research centers dedicated to coffee may avoid
duplicate efforts, facilitate information, result and partnership searches and, in a
particular way, it may help format innovative R&D models.

This study aims at taking a first step toward rethinking the current model and
does so using the mapping of the leading research activities dedicated to coffee
production in Brazil. Particular attention is dedicated to the identification of ap-
proaches to the topic of climate change given the potential impact it may have on
agriculture in general and, particularly, on coffee.

The objectives are as follows:

e Map the primary programs and research institutes on coffee;

o Identify leading researchers and map potential research networks dedicated
to coffee production in Brazil;

e Map ongoing research on coffee production so that they can be a reference
for forthcoming work;

« Identify specific research on the effects of climate change on coffee.

This last objective meets Illycaffé’s and all the industry’s concern about coffee
suppliers that need answers/orientations to produce coffee through changes to
production conditions sustainably.

The results may guide research investments, the discussion of public policies
for coffee research focusing on the quality and sustainability issue, as well as pri-
vate organizations strategies for coffee supply.

2.3 Method

This chapter describes the adopted method in the study, to meet the pro-
posed goals from the previous section.

The research proceeded from March to December 2017. To inform about
the adopted procedures, this chapter is divided into three parts : bibliographic
search; identification of research centers and researchers; questionnaire elabo-
ration and application; organization of a panel of experts about global climate
change and its effects on coffee production (to be accomplished in 2018 for val-
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idation); tabulation and analysis of the results followed by the consolidation of
the final document.

2.3.1 Bibliographic search

The research structure contains initial conceptual chapters that support the
empirical part. Such chapters cover the following topics:

o History of the main institutions that work on the issue of coffee production
in Brazil;

o Studies on climate change applied to agriculture, especially coffee produc-
tion.

A bibliographic search was performed on the evolution of the topics from the
Brazilian Coffee Research Symposium that took place from 2000 until 2015. This
topic will be tackled in the Results chapter, 2.6.

2.3.2 Identification of research centers and researchers

The “coffee” theme has encouraged researchers from several fields of knowl-
edge, encompassing agronomic research ranging from genetic improvement to
biochemical studies and even genomic studies. The identification of potential
structured research networks dedicated to coffee considered research centers
and researchers as focal points. In other words from the specific academic pro-
duction, we identified the researchers and the corresponding research centers
where they work.

To carry out a search that covered all institutions and as many researchers as
possible, the procedure of hiring researchers was adopted, identify the articles
presented in technical meetings dedicated to coffee and the quotes of free access
to the Lattes Platform.

The initial contact with traditional coffee research institutions generated
the first list of researchers. Afterward, research was deepened using the Lattes
Platform (http://lattes.cnpq.br/). Such platform integrates the curriculum data-
base from CNPq? - National Board of Technological and Scientific Development,
which became a standard in the registration of researchers’ curricula and is ad-
opted by most funding institutions, universities, and research institutions.

2 The National Board of Scientific and Technological Development is a department directly linked to the
Science, Technology and Innovation Ministry to stimulate research in Brazil.
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Employing the Lattes Platform researchers’ area of work, publications and
developed projects were identified. The five most recent publications from each
identified researcher were linked, and from them, we identified the names of
those researchers who work together in the papers. The collaborators’ identifica-
tion allowed us to extend the list of researchers. 634 researchers were identified,
as well as 95 research centers.

The definition of the criterion for the effect of mapping was those researchers
who had more than one publication related to coffee in the period between 2012
to 2017. With this distinction the sample was narrowed down to 471 researchers
and 88 institutions. The full list with the names of the institutions is in Annex 2.2.

The initially mapped figure shows that there is a category of researchers that
can be named “potential” and that, even if not focused on coffee, they can col-
laborate with research at any time on a variety of topics, provided they have the
accordingly foster.

Specific questionnaires were applied to complement the database generated,
and they are described in the item as follows.

2.3.3 Elaboration and application of questionnaire

Alongside with the Lattes Platform search, an interview questionnaire was
elaborated for researchers, which can be viewed in Annex 2.2., structured in five
central parts:

1. The identification of the Research Center.

2. The profile of the researchers from the center.

3. Existing Institutional partnership for research.

4. Description of the two main ongoing research projects.
5. Indications of connections with other researchers.

The interviews were carried out face-to-face or by phone, Skype or e-mail. In
total 34 questionnaires were filled out, which yielded a non-random database to
develop the analysis.

2.3.4. A panel of experts about global climate change and its effects on coffee
production

Stemming from the identifications of the studies carried out in Brazil on cli-
mate change related to agriculture, especially coffee production, a panel of ex-
perts will take place on March 1st, 2018 for addressing the topic.

The schedule includes the discussion of the following topics:

Universitd del Caffé Brazil Coffee Researches - 2013 to 2017 17



a) Current research fields.

b) Consensus and controversies.

¢) Organization of research in times of crisis.
d) Research needs.

d) Existing gaps.

After the accomplishment of the panel, a document will be produced, com-
prising the perception of the guest scientists about the current research areas, as
well as research needs, the structure of the research institutions and the existing
gaps. In the same way as for other research, the analysis was defined by taking
into account the publications from the period between 2012 and 2017.

2.3.5 Tabulation and result analysis:

The resulting report was segmented into a) tabulation and descriptive study;
b) result from analysis of coffee-related research mapping; c) identification and
analysis of research networks.

a) Tabulation and questionnaire analysis. - The answers to the questionnaires
were tabbed, and descriptive statistics of average and frequency analyzed their
results through the creation of charts and tables. Part of the answers to the ques-
tionnaires fed the researcher databases.

b) Result analysis of coffee-related research mapping - The results obtained
generated information on research institutions, researcher lines of work, as well
as potential research lines based upon joint publications. The lines of research
defined in the Symposium for Brazilian Coffee Research were used as redirection
indicators for research interests over time. The results follow in the order:

- Lines of research, researchers, and institutions, segmented by regions.

- Lines of research from the Symposium for Brazilian Coffee Research over
time (2000 to 2015).

- Network mapping, identifying the nodes, the intensity of cooperation
among knowledge centers.

c¢) Identification of researcher networks - For research network mapping
UCINET software, version 6° was used. This software can map potential networks,

3 Manufacturer: Analytic Technologies, developed specifically for social network data analysis by Lin Free-
man, Everett Martin and Steve Borgatti in the early 80’s (Borgatti, Martin, Freeman, 2002).
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in our case as of the joint publications. Mapping means identifying the connec-
tions, the nodes, the links and the flows, which for the event of this research we
will define as:

- Network: group of researchers that derive from each other for a specific pur-
pose: development of research on coffee production in Brazil. Their relationship
features the information flow. The network is composed of nodes, links and flows
(Alejandro, Norman, 2005).

- Nodes: researchers and research institutes.

The relationship among researchers is what defines the nature of the ob-
served link. In this study we define the publications as variables that identify such
relationship. There will be a link whenever there is a joint publication involving
two or more researchers. The links are represented as lines connecting the nodes.

- Flow: Indicates the link direction. It can be unidirectional or bidirectional.

When a researcher does not have a link with other researchers, he/she will
be represented by a knot without connections, that is to say, one that does not
feature a network.

From the network mapping the degree of centralization was calculated, which
is one of the measures that characterize a given network. That measure discloses
the number of people to which one of the researchers is directly related.

In order to facilitate result viewing, a new set of maps was generated taking
into account all researchers, all research institutes, and another set of maps con-
sidering the most relevant researchers and institutions only.

2.3.6. Consolidation of the final document

From the analysis of interview and Lattes Platform results, a final report was
generated with the main conclusions and schedule suggestions.

2.3.7 Bibliographical references

Alejandro, V. A. O., Norman, A. G. (2005). Manual introdutdrio a anélise de redes sociais: medi-
das de centralidade. Mexico: Universidad Autonoma Del Estado de México.

Borgatti, Stephen; Everett, Martin; Freeman, Linton. (2002). UCINET for Windows: Software for
social network analysis. https://sites.google.com/site/ucinetsoftware/
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2.4 The state of the art of the research on climate change and global warming
in Brazil

This chapter describes the research lines on climate change and global warm-
ing in Brazil, with particular attention to those that focus on the effects on agri-
culture. The adopted approach includes Brazil’'s public policies with regards to
climate change, part of the general studies on the topic, controversies that are
likely to persist, the expected or observed effects on agriculture, as well as the
description of ongoing research lines in major centers for coffee production.

The covered topics are:

e 2.4.1Political Stance in Brazil on the Global Warming Issue

e 2.4.2 Brazilian Initiatives concerning climate change and public policies

e 2.4.3 Research lines funded by public resources

e 2.4.4 Description of studies on climate change in Brazil

e 2.4.5Global Warming and scenarios for the Brazilian Agriculture

e 2.4.6.1 Climatic Modeling and Sectorial Vulnerabilities to climate change in
Brazil

e 2.3.6.2 Climate change risks in Brazil and boundaries to adaptation

e 2.4.6.3 The approach of climate change in Research Centers and Specific
Studies

Below, each subitem is presented.
2.4.1 Political Stance in Brazil on the Global Warming Issue

Brazil signed the Paris Agreement on climate change and, in 2015, presented
an NDC (National Determined Contribution) to this accord. It came into effect in
September 2016, when Brazil submitted the instrument of ratification. With this,
which was Brazil’s intention turned into a target.

That implied, on Brazil’s part, in the commitment to developing policies by
implementing actions and measures that support the compliance to the targets
established in the NDC. The organization in charge of the implementation plan-
ning and the funding of these activities and rules is the Environment Ministry
- MMA, through the National Strategy for the Implementation and Funding of
NDC in Brazil, whose goal is meeting the goal of reducing the greenhouse gases
emission - GEE, together with the Paris Accord.

The instruments for executing such actions, besides the National Policy on
Climate Change - FNMC and the Communication from Brazil to IPCC.
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The technical and scientific cooperation with entities related to the topic is
promoted by the Environment Ministry - MMA so that the country reaches the
voluntary commitments to greenhouse gas emission reduction. The fight against
deforestation in the Amazon and other biomass is one MMA's target in this effort
to achieve the goals. In partnership with other government agencies, MMA ar-
ticulates agreements with the international community, supports and develops
studies and projects related to environmental preservation.

Representatives from 195 countries convene annually in Conference of the
Parties - COP from United Nations Framework Convention on Climate Change-
UNFCCC-Convention. In such meetings, where measures related to global cli-
mate governance are discussed, Brazil committed to reducing greenhouse gas
emissions by 37% until 2025 and presented the reduction indicative of 43% by
2030. Both are compared to the levels of 2005. Among other measures, the Par-
is Agreement aims at keeping global temperature increase average below 2°C
about pre-industrial levels and at assuring efforts to limit temperature increase
to 1.5°C. These numbers represent the official Brazilian position in the Agree-
ment. Some studies were made, and others will be produced within the scope
of PNMC.

2.4.2 Brazilian Initiatives concerning Climate Change and Public Policies

Brazil adopted a position with the ratification of the Paris Accord on climate
change and, as a result of its decision, set goals for the reduction of greenhouse
gas emissions - GEE, determined by the federal government, a National Policy for
Climate Change - PNMC. Even with the USA withdrawal during Trump adminis-
tration, Brazil signals to keep up with the agreed targets.

In parallel to the politically-charged actions that place Brazil in the interna-
tional scenario, internally the stance resulted in actions along with civil society
using the Brazilian Panel on Climate Change - PBMC*. Through the Panel, there
was the creation of several studies and reports gathered in the Adaptation Plan
to Climate Change. They show the scientific basis behind the changes, impacts,
vulnerabilities and adaptation needs from several country’s economy sectors,
such as Industry, Energy, Agriculture, Residues, Changes in land use among

4 PBMC - The Brazilian Panel of Climate Changes (PBMC) is a scientific group created by the Brazilian gov-
ernment to study the global warming from the Brazilian perspective. Its structure is inspired by the Inter-
governmental Panel on Climate Change-IPCC, UN group founded by the World Meteorological Organiza-
tion and the UN Program for the Environment.
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others, as well as proposals for the mitigation of climate change effects. Several
institutions took part in the Working Group on Adaptation to Climate Change®.

In a particular way and preceding the climate agreement, there was evidence
that coffee-related research centers had been looking into the effects deriv-
ing from climatic alterations in several areas of knowledge such as genetic im-
provement, mineral nutrition of plants, plant physiology, water management,
irrigation, Phytopathology, entomology and other. These studies were central or
cross-curricular areas applied to agriculture in general and coffee production in
particular. The research lines tackle the topic from different strands and, many
times, have a common focus on climate change, although the main axis might
not aim at that. In better words, the Brazilian agricultural research, as it will be
demonstrated in this study, incorporated in its agenda, directly or indirectly, the
climate change issue. The national policies about climate change, the general
studies and research lines under way will be indicated in this chapter.

The National Policy on Climate Change - PNMC is the main Brazilian public
policy on climate, set up by specific legislation®, from which the Environment In-
dustry sets strategies and proposes policies related to the monitoring and imple-
mentation of sectoral plans for mitigation and adaptation.

PNMC officializes Brazil’s voluntary commitment to the UNFCCC for climatic
alterations, to the reduction of greenhouse gas emissions between 36.1% to 38.9%
of the emissions expected until 2020. It is aimed to ensure, through the cited leg-
islation, that the economic and social development may contribute to the protec-
tion of the global climate system.

The base line for GEE emissions until 2020, according to the PNMC regula-
tion’, was estimated at 3,236 million tons of equivalent CO2, this figure being the
total number of emissions from a variety of activities®. Thus, the absolute reduc-

5 Institutions that participate in the GT on Climate Change: Agéncia Nacional de Aguas, Centro Nacional de
Monitoramento de Desastres Naturais, Empresa Brasileira de Pesquisa Agropecudria Férum Brasileiro de
Mudangas Climaticas , Instituto Brasileiro do Meio Ambiente e dos Recursos Naturais Renovéveis Instituto
Chico Mendes de Conservacao da Biodiversidade, Instituto Nacional de Pesquisas Espaciais, Ministério
da Agricultura, Pecudria e Abastecimento, Ministério da Ciéncia, Tecnologia e Inovacdo, Ministério de
Minas e Energia, Ministério do Desenvolvimento, Industria e Comércio Exterior, Ministério do Meio Am-
biente, Ministério do Planejamento Or¢camento e Gestao, Ministério da Satide, Servico Geoldgico do Brasil
- CPRM, among other entities.

6 Lawn°.12.187/09

7 Decree Law no. 7.390/10

8 The projection of the national emissions of greenhouse gases for the year of 2020 stated under the unique
paragraph of art. 12 of Law No. 12,187 of 2009, defines the amount quoted as detailed in the Annex to this
Decree Law, which includes projections for the following sectors: I - Land Use Change: 1,404 million ton-
CO,eq II - Energy: 868 million tonCO,eq ; III - Agriculture: 730 million tonCO,eq; and IV - Industrial Pro-
cesses and Waste Treatment: 234 million tonCO,eq.
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tion of corresponding emissions was set at a 1,168 Gt CO2-eq and 1,259 Gt CO2-
eq interval, representing an emission reduction percentage of 36.1% and 38.9%,
respectively. That is Brazil’'s commitment to reduction.

The law established the development of sectoral plans for emission miti-
gation and adaptation on three levels: local, regional and national. Such plans
aim to support goal achievement, poverty, and social inequality relief, as well as
economic growth and environmental preservation. The decree sets guidelines to
meet these goals as:

The encouragement of good governance that reduces greenhouse gas emis-
sions and the support to the adoption of activities and technologies of low emis-
sions of such gases, besides sustainable standards for production and consump-
tion. The Executive Power, in compliance with the PNMC guidelines, establishes
the sectoral plans for mitigation and adaptation to climate change for the consol-
idation of an economy of low carbon consumption, which aim to meet gradual
goals for the reduction of quantifiable and verifiable anthropic emissions, con-
sidering sectors as: generation and distribution of electric power, public urban
transportation, industry, health, and farming, considering the specificities of
each sector, by means of Clean Development Mechanism (CDM) and the Na-
tionally Appropriated Mitigation Actions (NAMA). The instruments for the exe-
cution of such actions, besides PNMC, are the National Fund for Climate Change
(FNMC) and the Communication from Brazil to IPCC.

Another advance in public policies for the monitoring, control, and recovery
of degraded vegetation on the level of rural properties was the implementation
of the Environmental Rural Register, known as CAR. That was the main novelty
from the New Forestry Code as well as the Program of Environmental Regular-
ization, known as PRA. The CAR is the registration that all rural proprietors need
to set up to regularise their properties. It’s the first step to comply their lands en-
vironmentally with the law. The CAR is just like the property’s ID, which gathers
registration and environmental information about the rural real estate. After the
CAR registration, in case the rural real estate does not have as much forest area
as the one required by the Forestry Code in Permanent Preservation Areas and
Legal Reserve, it will have to recompose it through PRA or activate compensa-
tory mechanisms?®.

9 There are several compensatory forms to regularize the legal reserve such as: Compensation of the Legal
Reserve in another rural property of the same ownership. Registration in the CAR, equivalent areas in
extension in the same Biome and, if it is in another State, in priority areas for conservation. It will not be
allowed to convert new areas to another alternative land use; Acquisition and other rural property and
other equivalent area and exceeding the Legal Reserve, in property of the same ownership or acquired in
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Membership to PRA is not mandatory, but it offers countless benefits to the
rural proprietors. When signing up for the program, access to rural credit is as-
sured, once PRA will be required by financial institutions in their credit applica-
tion contracts. Membership will give way to the continuation of economic activ-
ities such as ecotourism, rural tourism, and agroforestry, within the Permanent
Preservation Areas, thus having only to preserve or restore a minimal strip close
to natural water set by law. Furthermore, as long as the measures suggested by
the landowner are underway, any administrative sanctions caused by the pro-
posed measure will be suspended, which means that the real estate owner will
not be penalized for actions leading up to that situation.

This way, when the obligations presented in the PRA are observed, fines re-
ferring to the regularization of APP areas, Legal Reserve, and restricted use will
be converted into services for environmental preservation and recovery, regular-
izing the use of consolidated rural areas. Taking part in the program is leverage
for everyone, even in cases when there is no APP or legal reserve deficits in the
property, the landowner will be benefited. However, to apply for membership, it
is necessary to await regulations from each state.

2.4.3 Lines of research funded by public resources

The Research Support Foundation of the State of Sao Paulo (FAPESP) has
been taking action as research fomenter since Brazil committed to the GEE emis-
sion reductions along the lines of the Paris Accords initiated in December 2015
in the Conference of Parts (COP) 21. This governmental agency from the state of
Sao Paulo funds research on global climate change. Meetings were accomplished
to discuss research findings, as the one that took place in June 2017. Researched
lines are diversified and focus on climate, atmospheric and hydrographic stud-
ies, carbon stock and its emissions, two studies concerning agriculture (beans
and sugarcane) and two studies about beef cattle. No specific projects for coffee
production were identified.

third-party property, with established native vegetation, in regeneration or recomposition, since located
in the same biome. Forest lease: is the use of part of the property of a third party to meet some interest
of a higher order, such as in the case of compensation of legal reserve of a property, which has no native
vegetation.
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2.4.4 Studies on climate change in Brazil

Many doubts persist after the presentation of results from the IPCC reports
(UN'’s International Panel on Climatic Change). Such doubts involve questions
like:

Does the observed warming represent climate change resulting from an-
thropization or are natural climate variations? That issue is debated by IPCC crit-
ics, who claim that CO2 concentration increase in the earth atmosphere cannot
be held solely accountable for the increase in the average temperatures and sup-
port their hypotheses with historical facts of the Earth’s temperature variability
by showing that temperature increase has not been linear and rising since 1850,
as it is highlighted by other scientists, according to Molion (2012).

Still according to Molion (2012), between 1850 and 1920 there was in-
ter-annual variability. Between 1920 and 1946 there was a 0.60C temperature
increase. However, between 1946 and 1976, there was a 0.20C widespread cool-
ing not explained by IPCC and, from 1976 onwards, global average temperature
increased by about 0.40C. Even IPCC agrees that the first period of warming,
between 1920 and 1946, might have been due to natural causes, perhaps the in-
crease in solar energy production and the reduction of planetary albedo. Before
the end of WWII, emissions pertaining to anthropic actions were lower than
10% of the current ones and, therefore, it is difficult to argue that temperature
increases, that time around, have been caused by the intensification of green-
house gases through anthropic carbon emissions, as stated by Molion (2012),
critic of IPCC.

On the basis of aspects still being discussed on climate change, speculations
are made by many social segments presenting varied results, many of them com-
ing close to catastrophism. In the general run, we can propose 4 positioning types:

- Irrecoverable catastrophism:

It consists of a group that tackles the issue of climate change from a radical
viewpoint by not foreseeing a line on the horizon for improvement and mitiga-
tion of the problems caused by climate change. It is embraced by radical politi-
cians, extremist groups fighting for the environment, as well as the ill-informed
population.

- Recoverable catastrophism:

This category comprehends scientists who are committed to applied research
on effect studies, adaptation to changes and effect mitigation of climate change.
They participate in the International Panels of Climate Change on behalf of their
institutions or governments. Also, part of responsible, not sensationalist media
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can be fitted into this category, as well as NGOs and Civil Society Representa-
tion Associations, Defense Associations for industrial and agribusiness interests,
along with other non-radical ones, and part of the well-informed population.

- Weighted skepticism

This category is made up of few scientists who still are not in line with climate
change issues, ascribing alterations to natural, non-anthropic phenomena. They
are undertaken to disseminate their viewpoints by concepts and studies that
might demonstrate contradiction to climate change. They participate in Interna-
tional Forums. Part of responsible, not sensationalist media can be fitted into this
category, as well as NGOs and associations defending economic, industrial and
agribusiness interests and others not in line with anthropic changes, besides part
of the ill-informed population.

- “Laissez-faire”:

This is a category that shows no interest in doing anything or discussing the
subject because they feel that their political and economic interests are threat-
ened by the mere discussion about the topic. In this category are non-clean ener-
gy sectors like coal, oil, nuclear energy, energy-dependable steel industry, as well
as very conservative farming sectors.

We all agree that climate might suffer anomalies, variations, and standard
changes and that there are anthropic effects accelerating those processes over
the last 150 years, according to IPCC' (2013):

- Variability is defined as the variation in the average within a given period.

- The anomaly is explained as meteorological events with deviations way
above customarily observed variability standards.

- Change is defined as global alterations of climatic conditions.

Climate presents variations year after year. The El Nifio and La Nifla phenom-
ena are accountable for part of climate variability. Factors like the temperature
in the Atlantic Ocean affects climate, prompting drought periods, followed by in-
tense heat (25-35 degrees centigrade), strong sunstroke and low relative humidi-
ty during rain season or winter, and also high rainfall rates.

10 Climate Change The physical Science Basis. Chapter 10 Detection and Attribution of Climate Change: from
Global to Regional (2013).
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From now on the main studies conducted in Brazil between 2007 and 2017 on
climate changes will be examined.

2.4.5 Global warming and Future Scenarios of the Brazilian Agriculture

In Brazil, the most elaborate studies on the impacts of climate change on ag-
riculture started in 1989 with Assad and Luchiari Jr.!!, who assessed the possible
yield alterations for soybeans and corn production due to scenarios of tempera-
ture increase and reduction. Afterward, Siqueira et al. (1994 e 2000)'? presented,
for some locations in Brazil, the effects of global changes on wheat, corn and soy-
bean productions.

Pinto, Assad and staff accomplished in 2001%, the first work focusing on cof-
fee, which also pioneered the identification of climate change on regional pro-
duction. The authors simulated the effects of temperature and rainfall elevations
in the coffee zoning for the states of Sdo Paulo and Goids. As a result, we would
have the extinction of coffee in those regions.

The IPCC report (2001)" indicated that the forecast for global temperature
increase, in the next 100 years, is of 1.4 and 5.8°C, taking the 1990 average as a
reference. According to Pinto et al. (2002)'%,, these numbers were highly objected,
although Webster et al. (2001)'6, based on a probabilistic assessment of the model
sensibility, drew the conclusion that atlevel 95% of the confidence interval, these
levels would be 0.9°C and 5.3%°C. Similar analyses carried out by Wingley and

11 Assad, E.D. e Luchiari Jr.,, 1989. A future scenario and agricultural strategies against climatic changes:
the case of tropical savannas. In: Mudancas Climaticas e Estratégias Futuras. USP. Outubro de 1989. Sao
Paulo. SP

12 SIQUEIRA, O.J.E; FARIAS, J.R.B. and SANS, L.M. A. 1994. Potential effects of global climate change for bra-
zilian agriculture and adaptative strategies for wheat, maize and soybean. Revista Brasileira de Agroclima-
tologia. Santa Maria. V.2, pp: 115-129. e Siqueira, O.J.W., Steinmetz, S., Ferreira, M.E,, Costa, A.C., Wozniak,
M.A. 2000. Mudangas climdticas projetadas através dos modelos GISS e reflexos na producao agricola bra-
sileira. Revista Brasileira de Agrometeorologia, Santa Maria, v.8, n.2, p.311-320, 2000.

13 Pinto, H.S., Assad, E.D., Zullo JR,, J., Brunini, O., Evangelista, B.A. Impacto do Aumento da Temperatura
no Zoneamento Climatico do Café nos Estados de Sao Paulo e Goids. Avaliacdo dos cenarios do IPCC. XII
Congresso Brasileiro de Agrometeorologia; pp: 605-606. Fortaleza, 2001.

14 IPCC. Intergovernmental Panel on Climate Change. 2001. Climate Change 2001: Impacts, Adaptation and
Vulnerability. Working Group II. TAR: Summary for Policymakers. http://www.meto.gov.uk/sec5/CR_div/
ipcc/wgl/WG1-SPM.pdf

15 Pinto, H.S,, Assad, E.D., Zullo JR., J., Brunini, O. O aquecimento global e a agricultura. COMCIENCIA -
SBPC. v.35, p. 1 a 6.2002

16 Webster, M. D.; Forest,C. E.; Reilly, J. M.; Sokolov, A. P,; Stone, P. H.; Jacoby, H. D. and Prinn, R. G. 2001. Un-
certainty Analysis of Global Climate Change Projections. Joint Program on the Science and Policy of Global
Change. MIT. Cambridge, MA, USA. http://web.mit.edu/globalchange/www/rtp73.html. 3 pp.
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Raper (2001)'" show that, in the absence of a policy for limiting anthropic effects
to minimize global warming, the increase in global temperature between 1990
and 2100, with 90% accuracy, would be between 1,7°C and 4.9°C.

Considering that this scenario of temperature increase, in the most signifi-
cant part of Minas Gerais state, major Brazilian producing area, would be unsuit-
able for coffee production. This crop would migrate to colder regions, from the
southeast to the south of the country.

Research from Assad, Pinto, and staff continued with scenarios for the Brazil-
ian agriculture (2006 and 2008)'. In these studies, evaluations, and quantifica-
tions of the impact of climate change on the zoning of climatic risks in Brazil were
made. The economic and financial impacts of temperature increase on the Bra-
zilian agriculture were assessed, taking the zoning of climatic risks as a reference.
Adaptation and mitigation actions aiming at minimizing the effects of climate
change over 50 years following the study were proposed. The outline conditions
for the adopted model were: assessment of temperature peaks, water deficiency
and evapotranspiration for 2020, 2050 and 2070. The indications were made per
administrative unit, or cities. The possible impact on eight crops was assessed:
corn, sugarcane, sunflower, rice, soy beans, coffee, beans, cotton.

Criticism from specialized climate scientists who analyzed this study was
based upon the fact that it worked primarily on temperature and its outcomes,
disregarding other important variables like altitude, CO2 concentration, the
capacity of plants to physiologically respond to these peaks. According to Mo-
lion (2012) the natural climate variability does not allow us to affirm that the
0.6°C is the result of greenhouse intensification caused by human activity. It
also challenges the likelihood for warming to last for the upcoming decades,
as suggested by the IPCC reports. Molion (2012) points out inconsistencies
between the apparent consistency of historical facts and the model forecasts,
stating that this consistency would not necessarily showcase that warming was
occurring. The scientists remarks that these historical facts conflict with the hy-
pothesis of intensified greenhouse, because the planet would have heated more
rapidly between 1925 and 1946, when the amount of CO2 released in the atmo-

17 Wigley, T. M. L. and Raper, S. C. B. 2001. Interpretation of High Projections for Global-Mean Warming. Sci-
ence Magazine. 10.1126/science.1061604. http://www.sciencemag.org/cgi/content/full/293/5529/451.
10 pp

18 Assad,E. ; Pinto,H.S. “Aquecimento Global e Cendrios Futuros da agricultura Brasileira’;2008 produzida
a partir do estudo “Aquecimento Global e Cendrios Futuros da Agricultura Brasileira’, coordenado pelos
pesquisadores Eduardo Assad (Embrapa Agropecudria) e Hilton Silveira Pinto (Cepagri/Unicamp). Sao
Paulo - 2008. ZULLO JUNIOR, J.; PINTO, H. S.; ASSAD, E. D. Impact assessment study of climate change on
agricultural zoning. Journal Applied Meteorology, v. 13, p. 69-80, 2006.
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sphere was lower than the current one by 6% and would have been cooled be-
tween 1947 and 1976, as it occurred as an effect of economic growth after WWIL.
Data from meteorological satellites, as stated by Molion, differ from the series
of temperature measures from the surface of the Earth and would not endorse
significant warming after 1979. Finally, he argues that, in the IPCC summary,
published in February 2007, it is stated that CO2 concentration has risen 35% in
the last 150 years. He suggests that might have been due to internal variations
to the earth-ocean-atmosphere system, given that CO2 solubility in the oceans
depends on its temperature with an inverse relation. Thus, with the increase
in the ocean temperature due to the reduction of the planetary albedo' and
to more intense solar activity between 1925-1946, CO2 absorption (emission)
by the oceans might have been reduced (increased) and more CO2 might have
been stored in the atmosphere, so it can’t be stated that CO2 level increase was
the one that led to temperature rises. It might have been the other way around,
that is to say, that CO2 levels increased as a response to the ocean water and
adjacent air temperature increases.

According to meteorologists from Vigosa Federal University, study findings
dating back to 2008 that showed the likelihood of geographical dislocation of sev-
eral crops to regions featuring more temperate climate are insufficient in their
analyses.

2.4.5.1 Climatic Modeling and Sectoral Vulnerabilities to Climate Change
in Brazil

In studies following Assad et al. about coffee (2007)%, from the latest IPCC
report simulations were made and the impact caused by an increase of the aver-
age temperature of 1o C, 3o C and 5,80 C in the states of Goids, Minas Gerais, Sao
Paulo and Parand. Results showed that, in the event of a temperature increase
at 5.80C, the reduction of crop-fitting areas would be superior to 95% in Goids,
Minas Gerais, and Sao Paulo, and 75% in Parand. The authors emphasize that
the results are valid if current genetic and physiological characteristics of Arabica
coffee crops are maintained, which have annual average temperatures between
18°C and 23°C as tolerance limit. In a more recent study conducted by Assad et

19 Albedo is the reflectivity of a surface. A surface that has a high albedo reflects a lot of solar radiation from
the sun back into the atmosphere, whilst a surface that has a low albedo reflects little solar radiation, ab-
sorbing it instead.

20 Pinto,H.; Zullo, J.;Assad, E.;Evangelista, B. O AQUECIMENTO GLOBAL E A CAFEICULTURA BRASILEIRA.
Boletim SBMET abril 2007
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al. (2016)*, modeling related to random events of climate change and its impacts
was made. In spite of not including coffee crop in part referring to impacts and
vulnerabilities in the Brazilian agriculture and only coveringrice, beans (2 crops),
corn (2 crops), soy beans and wheat productions, findings might be relevant for
coffee production.

The authors show that it is likely that there will be an increase in the num-
ber of days with temperatures higher than 340C in the upcoming years. As an
outcome of those extreme events, coffee and beans flower abortion will occur.
Authors state that one of the solutions to the reduction of effects on plant pro-
duction is the search for crops resistant to high temperatures and, consequently,
to water deficit. As stated by the authors of this study, in case management and
adaptation solutions are not sought, impacts on plant production may reduce
2nd harvest of corn and soybean productions by over 90%. This way the authors
state that several adaptation paths and the quest for new crop systems are being
tested to reduce the estimated impacts in the studied scenarios. Thereby the re-
ferred study is concerned about the observed fact of climatic alterations, focusing
its impact less on the causes for the phenomenon.

2.4.5.2 Risks for Climate Change in Brazil and Limits to Adaptation

According to Nobre et al. (2011)%, temperature increase scenarios were
traced, which is one of the indicators for climate change in Brazil, which would
represent a risk factor of death for about 9 million people. Corn and soy crops
would be jeopardized, and some regions of Brazil would be prone to endemic
outbreaks spawned by an increase in vector populations. There would be in-
terference with an electric power supply and the risks for endangered species
would rise to 25%. The dramatic impacts highlighted by the authors in case
temperature increases 40C on average above the Earth temperature before
the Industrial Revolution are covered in several impacted areas in this study.
According to Carlos Nobre, president of Coordination for the Improvement
of Higher Education Personnel (CAPES), climatologist and coordinator of the

21 Ministério das Ciéncias, Tecnologia e Inovacao. Modelagem Climatica e Vulnerabilidades Setoriais a Mu-
danca do Clima no Brasil Capitulo quatro “Impactos e vulnerabilidades da agricultura brasileira as mu-
dangas climaticas” Eduardo Delgado Assad; Aryeverton Fortes de Oliveira;Alan Massaru Nakai; Eduardo
Pavao ; Giampaolo Pellegrino ; José Eduardo Monteiro, Brasilia, P 184, 2016

22 Nobre, C.A.; Marengo, J.A.; Soares,W.R. ; Assad, E., Schaeffer, R, ; Scarano, ER. ; Hacon, S.S. “Riscos de Mu-
dancas Climaticas no Brasil e Limites a Adaptagao” Projeto colaborativo realizado pelo Centro de Ciéncia
do Sistema Terrestre (CCST) do Instituto Nacional de Pesquisas Espaciais (INPE) do Brasil e o Meteorology
Office Hadley Centre (MOHC) do Reino Unido, 2011
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study, the likelihood for this outcome to happen is insignificant, despite being
low. According to the coordinator, considering current global emissions, there
is at least a 30% risk for the country’s average temperature to rise above 40C by
2100. Authors conclude that the solutions are the reduction of emissions and
adaptation to the new reality.

2.4.5.3 The approach of climate change in Research Centers and Specific Studies

When it comes to research on the impact of climate change on agribusiness
there are studies and modeling available for the public, showing possible sce-
narios and potential outcomes of temperature increase for the outlook of 2050
and 2100. Assad et all (2008) and Nobre et al. (2011) authors conclude that the
probability of impacts on agriculture and cattle raising productions are minor,
although they can’t be disregarded.

Specific lines for climate change studies applied to coffee, either directly as
the central theme or indirect as a cross-cutting theme, have been developed by
coffee research centers.

This study identified consolidated research lines that focus on the problem,
using the interviews carried out in coffee research centers. Vigosa Federal Uni-
versity (UFV), Lavras Federal University (UFLA), Agriculture Research Company
of Minas Gerais (EPAMIG), Brazilian Agricultural Research Agency (EMBRAPA),
Capixaba Research Institute, Technical Assistance and Rural Extension (IN-
CAPER) and the Agronomic Institute of Campinas (IAC) were contacted.

Amongst existing studies and those that are being developed by several coffee
research centers, we list some examples of lines of research as follows:

o Influence of climate change on irrigation demand.

o Effect of climate change on the behavior of pests, diseases, and nematodes.

e The influence of temperature increase on coffee crop physiology (flowering
and photosynthetic metabolism).

¢ Genetic improvement of coffee crops focusing on the mitigation of impacts
caused by climate change.

o Nutrient absorption and enzymatic activity of the coffee crop under water
stress conditions.

o Effect of environmental impacts on the coffee life cycle.

This chapter shows, in its part 2.6, the full list of research lines and researchers
obtained in several centers, according to the proposed methodology.

The issue of climate change is a concern for the research community. One can
observe, however, that the mapping of the research that will be shown, sampling
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473 researchers, presents a small group of studies carried out or underway, repre-
senting 2% of the total observed. Nevertheless, when analyzing the work from re-
searchers, it is possible to note that the issue of climate change is cross-cutting in
several areas, for instance, genetic improvement, nutrition, and water use. That
means the researcher may not identify with climate change in coffee whereas
he/she shows competence to generate knowledge relevant to coffee production
whenever necessary.
More details will follow in the next chapters.
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2.5 Main Research Centers
2.5.1 The History of coffee research in Brazil

The history of research institutes in Brazil associates in one way or the other,
with the crises that brought concerns and problems to Brazil. Human endemic
outbreaks such as yellow fever and also coffee-related pests and diseases, prima-
ry economic activity in Brazil accounting for 60% of exports, explain the origin of
Research Institutes, which arise amidst those crises.

Itis the case of the Agronomic Institute of Campinas in 1897, with the mission
of protecting the sanity and vitality of the most significant revenue source for Bra-
zil at that time: coffee. Also, another organization was created to face the issue of
coffee berry borer in 1924, called Board of Study and Debelation of coffee pests
that would give way to the foundation, in 1927, of the Biological Institute.

2.5.2 Research Institute timeline

This timeline shows the creation of the central research institutes that
played (and still play) a significant role in coffee production in Brazil. It is worth
noting that the history of the institutes has always been linked to some problem
that affected the Brazilian coffee economy. Not only that, the creation of these
institutes happened in the late 19th century and the early 20th century. It has
a lot to do with the fact that the Brazilian economy, until the 1950’s, was based
upon coffee production and exports. That scenario began to change as of 1950
with the implementation of the steel, oil and power industries, giving rise to
a transformation in the Brazilian condition, which turns from a rural into an
industrial society.

Figure 2.5.1. Timeline of the main coffee research centers

Source: Authors
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2.5.3 The Agronomic Institute of Campinas

The Imperial Agronomic Station of Campinas, later renamed The Agronomic
Institute of Campinas, was created in 1887 by emperor D. Pedro II in response
to the plea from the State growers. Its first director was Austrian scientist EW.
Dafert, who pioneered agronomic research in Brazil and managed it until 1897
(Romero, J.P. 1997 e O Agron6mico, 2007). According to Meloni (2004), the choice
of the city of Campinas, distant from Rio de Janeiro, the then capital of the coun-
try, can be explained by the fact that Sdo Paulo was the agricultural capital and
its location was amidst a coffee region. There was also the need for developing
the crop as a whole in a dynamic, expanding, potentially growing region. With a
German director, the model adopted in Campinas ensued, according to Sanches
Jr. (2015), the one from European agronomic stations, notably German.

In 1892, at a time when Brazil was already a Republic, the institute was owned
by the Government of the State of Sdo Paulo. In the following years, Dr. Dafert
published the book “Agricultural Issues” in 1893, addressing the reform of cof-
fee plantations established in exhausted lands. According to Romero (1997),
this scientist anticipates in the 1970’s the reality in nearly a century with coffee
production conducted in poor soils. A handful of studies on coffee technology
were performed, such as the use of chemical fertilizers, manure, organic matter,
limestone, pruning, and shading.

In 1897 Brazil faced a crisis with the first signs of coffee overproduction. Cof-
fee elites did not perceive IAC as a problem-solver. In that year, the Institute’s
activities went from a scientific perspective to a path more related to coffee man-
agement problems (SANCHES JR., 2015).

During its 130 years of existence, completed in 2017, IAC brought essential
contributions to the Brazilian agriculture. Almost 800 new species varieties were
developed, tolerant or resistant to disease, more productive and of better quality.
Currently, this figure is even more significant. It is hard to limit IAC’s importance
to some examples from the time of its creation. Although some actions can be
noted, namely:

In the 1930’s coffee crisis, IAC was capable of offering alternatives to grow-
ers in the cotton production technology, thanks to the studies conducted by re-
searcher Cruz Martins. At that time, IAC was responsible for the production of
hybrid corn seeds in Sao Paulo, world’s leading region that uses it, second only
to the USA. In the 1940’s, the Sao Paulo’s citrus production, affected by the citrus
“tristeza” virus, was saved thanks to studies on rootstocks carried out by research-
er Sylvio Moreira. In the 1970’s, the outbreak of coffee rust did not catch IAC off
guard, once researcher Alcides Carvalho had been studying varieties resisting to
that disease, and he foresaw its coming at any time.
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Alcides Carvalho’s research collection, as well as his forecast, were formed
by the activities had been carried out since 1935 at IAC, until completing five de-
cades of research activity. He stood out, particularly in the genetic, evolution and
coffee plantation improvement areas. His extensive scientific production reach-
er nearly 250 published works in specialized magazines. He also participated as
co-author of several books, besides the elaboration of didactic material on grad-
uation and post-graduation levels.

Black rice production can be noted as of 1994, which is more nutritious; in
1991 the “gomo-de-mel” pineapple (i.e. “honey bud”), which stands out for dis-
pensing peeling; as of 2002 the linalool oil, extracted from basil, used for man-
ufacturing perfumes; the decaffeinated coffee rehashed in 2004 from Ethiopian
seeds; the “carioca” beans with several crops conducted for decades, among oth-
er themes.

A technology generated by IAC is Infoseca, which is a system for capturing/
transferring information on dryness, and it allows to anticipate the risks of hydric
stress for agriculture.

2.5.4 Lavras Federal University

The history of UFLA (Federal University of Lavras) began in 1908 at the Agri-
cultural School of Lavras. It was later renamed to Superior Agricultural School of
Lavras (ESAL) in 1938. The history of coffee in this institution began with the first
experiment from Professor Paulo de Souza at ESAL in the 1950’s. In 1994 ESAL
became Lavras Federal University (UFLA).

Due to its location in one of the significant coffee-producing areas, South of
Minas Gerais, the institution has always been intimately involved with this prod-
uct, which encouraged researchers from several fields of knowledge to develop
projects linked to coffee.

The arrival of the Presbyterian mission to the Minas Gerais’ city of Lavras
intimately connected to the creation of UFLA. The transfer of the International
Presbyterian School from Campinas to Lavras occurred due to the yellow fever
outbreak in 1893. Their managers, when faced with the hazard of losing their
lives, as well as the lives of their family and staff members, proposed a location
change for the Institute, and Lavras from Minas Gerais was the chosen city. Af-
ter the establishment of the High School and the Gymnasium, the Agricultural
School of Lavras was founded in 1908 by a visionary American Presbyterian and
his colleagues, Dr. Samuel Rhea Gammon (later Grammon Institute was named
after him) and Dr. Benjamin Harris Hunnicutt, who was also the first director of
the School of Lavras.
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The school was built on a hill located on the west side of the Gymnasium of
the Evangelical Institute, presently named Gammon Presbyterian Institute, in
the location which was named Ceres Farm. In 1938 the Agricultural High School
became Superior Agricultural School of Lavras (ESAL). The Federalization of
The Superior Agricultural School of Lavras (ESAL) occurred in 1963 when some
changes were required in the structure of the school. Until December 1965, ESAL
had been through a hard period, and its director was Professor Alysson Pauli-
nelli, who later became the Agriculture Minister, and is the one who worked on
the new structure. In 1966, the Agriculture Department (DAG) was created and
initially set up in ESAL's Noble Hall, prompting agronomic research.

Changes occurred with the implementation of post-graduation courses at
ESALin 1975, headed by Professor Fabio Cartaxo. In 1994, ESAL was transformed
into Lavras Federal University. The earliest experiment accomplished at ESAL
aimed at comparing coffee plantation in terraces with the alternative of plant-
ing in pits, conducted by Professor Paulo de Souza (in memoriam), Coordinator
of Lavras’ Experimental Substation, institution associated with the National De-
partment of Farming and Cattle Raising Research from the Agriculture Ministry
(MENDES AND GUIMARAES, 2015).

According to Carvalho et al. (2015), the embryo from the coffee plantation
research at ESAL was in this Experimental Substation in Lavras, later incorpo-
rated as UFLA’s asset. The first coffee crops in the ESAL campus used “Mundo
Novo” varieties, featuring different spacings. The ESAL researchers pioneered the
identification of rust focuses in the south of Minas Gerais and, in this area, they
assessed a fungicidal application for disease control in 1970.

After the destruction of coffee crops in Parand in the 1970’s due to frost, coffee
migrated to new areas, and the coffee setting in Brazil changed. Minas Gerais was
the state that best welcomed the product and became the central coffee-produc-
ing state. With coffee thriving in Minas, research funding emerged. In 1990, the
coffee production sector from the Agriculture Department from ESAL was creat-
ed and, later in 1994, the Center of Studies on Coffee Production (NECAF) was
established, which began to centralize coffee research in that institution.

NECAF organizes multidisciplinary work that enables the accomplishment
of research in some departments: Business Administration and Economics, Ag-
riculture, Biology, Computer Science, Food Science, Soil Science, Exact Sciences,
Forestry Sciences and Physical Education. In total 128 professionals among pro-
fessors and researchers that work with coffee (Carvalho et al., 2015).

A UFLA organization dedicated to coffee is InovaCafé, Coffee Innovation
Agency, tied with the Research Pro-Rectory (PRP) of the university. It is financial-
ly supported by the Study and Project Funding (Finep) and the Foundation for
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Supporting Research in the State of Minas Gerais (Fapemig) for the conduction of
studies and research that present solutions to problems on demand in organiza-
tions and public or private institutions connected with coffee agribusiness. This
agency features a breakthrough operation, as its name, and integrates initiatives
from the Coffee Production Sector from UFLA.

As part of the agency, there is the institutional coordination from the
Pesquisa Café Consortium, the Coffee Roasting Unity, the administrative secre-
tariat of Coffee Science Magazine, the Unit of Virtual Diffusion of Technologies
- Coffee Web TV, the Center of Storage and Control of Agricultural Pesticides,
and the Coffee Anatomy and Physiology and Molecular Genetics laboratories.
Besides, research centers from the university began to be based in these loca-
tions, namely: Center of Coffee Production Studies (Necaf), Center of Studies
on Quality, Industrialization and Coffee Consumption (QI Café), Study Group
on Herbicides, Weed and Allopathy (GHPD), Center of Studies on Improve-
ment and Cloning (NEMEC), that was created with headquarters in the Agency.
Other centers such as Center for Studies on Coffee Post-Harvest (P9s-Café) and
the Research Center on Agricultural Machines and Portables (Nempaport) also
have ties with the agency.

UFLA hosts the National Institute of Coffee Science and Technology - INCT/
Café, in partnership with other institutions from Coffee Research Consortium,
relying on the support from CNPq, Fapemig, Capes, and Finep. 62 researchers
participate in it, besides undergraduate, Master, doctorate and post-doctorate
scholarship holders, representative from several consortium institutions besides
UFLA, like Vigosa Federal University (UFV), Company of Farming Research of
Minas Gerais (Epamig), Agronomic Institute of Parana (Iapar), Embrapa Genet-
ic Resources and Biotechnology, Embrapa Café, Capixaba Research Institute,
Technical Assistance and Rural Extension (Incaper) and Agronomic Institute of
Campinas (IAC).

The university holds the Center for Teaching, Research, and Extension of
Coffee Agribusiness - Cepecafé, responsible for a research program with over
100 professors and researchers from different departments, operating in sever-
al areas of knowledge. Part of the research developed will be tied to the Coffee
Research Consortium program. Cepecafé supports training of graduated profes-
sionals, specialists, masters, doctors and post-doctors in coffee production, using
support grants that result into the generation of knowledge and technologies.

The university hosts two crucial poles for coffee-growing. One of them is the
Coffee Excellence Pole, which contributes for sustainable, competitive develop-
ment of coffee agribusiness through the integration of institutional competences,
human resources qualification, stimulus to innovation capacity and the genera-
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tion of high added-value business. The Excellence Pole is an initiative from the
Government of Minas Gerais - Science, Technology and College Education Sec-
retariat (SECTES) and partnership with the State Secretariat of Agriculture and
Supply (Seapa).

The second one is the Center of Technology in Coffee Quality, which brings
innovation to the coffee-growing sector through teaching, research and exten-
sion applied to quality, recognized as one of the reference centers in coffee
quality in Brazil and overseas. UFLA develops technologies that have played
an essential role in the development of coffee production in Brazil. Among
these, techniques for seedling cultivation through cloning, automated system
for physical analysis of coffee, resistance inducers to wide-range diseases and
low environmental impact, technologies (GPS, remote sensing, geographic in-
formation systems, among others) developed in partnership with Epamig and
Embrapa Café, that have supported in the coffee-growing planning and in the
obtention of Geographical Indications aiming for competitivity and sustainabil-
ity of Brazilian coffee.

UFLA publishes the Coffee Science magazine, the only Brazilian scientif-
ic magazine specialized in coffee production. Created by the Coffee Research
Consortium and edited three times a year by UFLA, it is supported by Fapemig
and the Pole of Coffee Excellence. Still, there are Biofabricas, a UFLA initiative
through Research Pro-Rectory and SECTES (Innovation Incentive Program)
which aims at transforming innovative technologies into products to be made
available on the market.

2.5.5 Vigosa Federal University

The Vicosa Federal University (UFV) was founded in 1926 under the name of
Superior School of Agriculture and Veterinary Medicine of Vicosa (ESAV), based
upon models called “land-grant colleges’, as in the USA, through which univer-
sities were established in public lands, supported by the teaching, research and
extension tripod (Enes, 2006). By that time coffee stood out as the leading export
agricultural coffee in the country. In Sdo Paulo, the main competitor in coffee
with Minas Gerais, an agriculture school had already been created along the
same lines in 1901, the Luis de Queiroz Agricultural School. Through strong in-
fluence from then-President Arthur Bernardes, the location chosen for this new
Superior School of Agriculture was Vicosa, where it was originated.

Still, according to Enes (2006), the intention of creating an agricultural school
in the countryside of Minas Gerais responded to some kind of “historical mission”
which governs its administration. The traditional rural oligarchies supported the
assumption that the country was supposed to take over its exporting role of agri-
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cultural products, which had been expressed since “the Portuguese colonization
period,” and the most feasible way to farm the land and push the envelope on ag-
ronomic sciences was the creation of a modern teaching institution. Even before
the beginning of educational activities in 1926, there had already been experi-
ments on citrus, eucalyptus, cotton, and wheat. The presidential decree for the
creation of the school dated back to 1922 and, as long as its buildings were under
way some experiments were already implemented. There was a strong influence
from Iowa University, and the first director was Mr. Peter Henry Rolfs, who came
from that university and supported by engineer Jodo Carlos Bello Lisboa. From
the very beginning, in 1926, several course modalities were already offered: short,
elementary, intermediary, superior and specialized ones. The latter pioneered
post-graduation characteristics. In 1961, supported by the Purdue University,
the Master Course was implemented, and the first Magister Scientieae thesis was
defended, evidencing the university’s knack towards research. 1929 saw the cre-
ation of a long-standing activity that has been running still today, named Farm-
er’s Week, and on this day the school opens doors for the growers’ community
and hosts them so technological advances can be shown.

UFV pioneered Biology and coffee plantation leaf rust control studies. One of
the goals to be met included the obtention of cultivars bearing genetic resistance
to Hemileia vastatrix Berk et Br, the causative agent of leaf rust. As a pursuit of this
goal, the UFV’s Phytopathology Department, under the impetus of Prof. Geraldo
Martins Chaves, introduced the Center of Research of Coffee Leaf Rust (CIFC)
in 1970/1971, located in Oeiras, Portugal, a vast and valuable coffee germplasm,
originated from Hibrido de Timor, bearing resistance factors against H. vastatrix,
and differentiating clones from physiological breeds of H. vastatrix. This way, the
UFV-CIFC and the Program for Genetic Improvement of Leaf Rust Resistant Cof-
fee cooperation began, featuring Hybrids Timor was the sourcing material. In
1974, the UFV program was associated with Epamig and, as a result, by utilizing
the Hibrido de Timor was resistance source, the resistance variety ‘Oeiras- MG
6851" was launched, named after the city of Oeiras in Portugal. Subsequently,
UFV and EPAMIG launched resisting cultivars ‘Paraiso MG H 419-1; Araponga
MG 1, Sacramento MG1, Pau-Brasil MG1, Catingua MG1 and Catingua MG 2.

In the 1980’s, the Vicosa Syrup was developed by Prof. Jodo da Cruz Filho from
DFP/UFV, composed of a mixture of nutrients and copper, and is aimed at pro-
viding chemical control of coffee leaf rust and guarantee the supply of micronu-
trients boron and zinc, both paramount to coffee-growing. Still today the Vigosa
Suroup is administered for leaf rust control in Brazil, primarily by small growers.
Aside from the micronutrient supply, the Vigosa Syrup is efficient, economical
and non-polluting.
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In 2005, UFV kicked off a project called Integrated Coffee Production, which
aimed at setting norms to be incorporated to the coffee certification and trace-
ability program, coordinated by the Ministry of Agriculture, Cattle-Raising, and
Supply (MAPA, 2008). Through a wide range of arrangements signed up later
with Embrapa and Coffee Consortium, UFV played an important role in scientific
knowledge input in several fields like Genetics, Phytopathology, Vegetal Physiol-
ogy, Irrigation, Soils and Mineral Nutrition, Pyrotechny, Entomology, and others.

2.5.6 The Biological Institute of Sdo Paulo

The Biological Institute (IB) is a science center tied with the Secretariat of Ag-
riculture and Supply from the State of Sao Paulo. It is aimed at the production,
dissemination, and exchange of scientific knowledge and technology in the agri-
business bio-security and associated areas. Created in 1927, it is one of the state’s
main training centers for scientists, working in the post-graduation area. The
creation of IB took place in May 1924 when a strong pest devastated Sdo Paulo’s
coffee plantations. The long-held ambition of creating an organization responsi-
ble for dealing with one of the leading state’s assets - coffee - was finally sealed.
Bearing in mind the vast loss represented by the pest and the intense pressure
coming from growers, the Agriculture Secretariat created a committee dedicated
to pest study and control - popularly known as coffee berry borer (Hypothene-
mus hampei). The committee chaired by Dr. Arthur Neiva and Angelo da Costa
Lima and Edmundo Navarro was equipped with two laboratories aimed at pest
control. The inspection, monitoring and promotion campaign reached over 1330
farms (about 50 million feet).

Instituto Biologico is a benchmark in national agricultural research and runs
aset oflaboratories all over the state of Sdo Paulo. Their headquarters, in Sdo Pau-
lo, hosts the Centers of Research and Development of Animal and Plant Health
and Environmental Protection, besides the Museum, the Memory Center and a
library with over 100 thousand books.

It hosts the Advanced Center of Technology of Poultry Industry Agribusi-
ness, the Research and Development Unity in Bastos, and the Center of Central
Experimental in Campinas. The institute is responsible for some publications
and scientific bulletins and keeps under its guard a vital archive of Helmin-
thology, Bacteriology, Fungi, herbarium, Entomology and entomopathogenic
microorganisms.

We have identified, at the Biological Institute, 6 researchers who work in cof-
fee research, of which 5 work in diseases and nematodes and one researcher
focuses his work on pests, especially coffee.
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2.5.7 Capixaba Institute of Rural Research and Extension — INCAPER

Agricultural research in the state of Espirito Santo dates back to the decade of
1926 when the experimental cocoa farm Goytacazes was created in Linhares by
the Ministry of Agriculture. Although there had not been an official research in-
stitution in the state, several scientific publications were made in the 1930’s, fea-
turing research conducted by researchers from Minas Gerais, Rio de Janeiro, and
Sao Paulo. The state’s first agricultural school dates back to 1941 and the agro-
technical school of Colatina dates back to 1944. In 1948 the Biological Institute
of Espirito Santo (IBES) was created, currently run by Institution of Forestry and
Agricultural Defense in Espirito Santo (IDAF). In 1949, the Museum of Biology
Prof. Mello Leitao (MBML) was created in Santa Tereza.

Along with the creation of experimental farms in the 1950’s and the Asso-
ciation of Credit and Rural Assistance in Espirito Santo in 1956, the state steps,
in 1960, towards the creation of the Division of Experimentation and Research
(DEP) from the Agriculture Secretariat and institutes tied with the Federal Gov-
ernment such as IAA, Sugar and Alcohol Institute, IBC, Brazilian Coffee Institute
and IPEACS, Institute of Agriculture and Cattle Raising Experimentation of the
Center-South. In 1973, EMCAPA, Capixaba Company of Agricultural and Cat-
tle-Raising Research was created and, in 1975, EMATER-ES, Company of Techni-
cal Assistance and Rural Extension of Espirito Santo, replacing and reuniting the
other similar entities.

The research internalization began in 1984, and in 1999 the EMCAPA and
EMATER-ES merger occurs, consolidated at EMCAPER, which later becomes an
autarchy in 2000 and becomes the current INCAPER, Capixaba Institute of Re-
search, Technical Assistance and Rural Extension, united through the Integration
Forum that took place in 2014.

INCAPER, in 2017, counts on the Center of Research Serrano (laborato-
ries of plant tissues and soil chemistry, Phytopathology, Entomology, Tissue
Culture and Molecular Biology; The South Research Center and The North Re-
search Center (laboratories of soil chemistry, Soil Physics, Post-Harvest Phys-
iology, Phytopathology, Nematology, Entomology, Biological Control, Nutri-
tional Science and Seeds.

Incaper has, in 2017, 153 ongoing research projects, of which 36 of those are
on coffee, as well as a team of over 20 coffee-related researchers. The continuing
research and development projects undertaken by the Institute add up to R$ 31
million. Sources are Fapes - Research Support Foundation of Espirito Santo, Fun-
café - Coffee National Fund, FINEP - Study and Project Funder, CNPQ - National
Council of Scientific and Technological Development, PAC-Emprapa - Brazilian
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Agricultural Research Agency and other sources. The INCAPER staff is composed
of 63 researchers, 153 extensionists, 101 farming technicians and 307 support-
ing employees, totaling 624 people. The technical personnel has 39 doctors, 61
masters, 57 specialists and 11 graduates. Besides connecting research to the rural
extension, Incaper has brought an essential contribution to coffee production in
Espirito Santo, especially connilon coffee for the mountain plantation of arabica
coffee in Brazil. Its research has been critical in several traditional areas of agro-
nomic knowledge and has it has been adapted to the new climatic reality hav-
ing launched, in November 2017, in the city of Marilandia-ES, the new conillon
coffee clonal cultivar tolerant to drought (Marilandia ES4186). All information
about INCAPER was obtained in a visit made by the research team in October
2017, in a meeting with the head of coffee research and the General Head of Re-
search from the Institute, besides five attending researchers.

2.5.8 EMBRAPA-CAFE and the Brazilian Research Coffee Development Consortium

The Deliberative Council of Coffee Politics (CDPC), tied with the Agriculture,
Cattle-Raising and Supply Ministry - Mapa, was created in 1996 with the purpose
of formulating public policies related to production, commercialization, exports
and marketing, as well as of setting an agronomic and marketing research pro-
gram to provide technical and commercial support for the development of the
coffee agribusiness.

Under the CDPC management and Embrapa coordination, 1996 saw the cre-
ation of the National Program of Research and Development of Coffee, known as
“Coffee research program,” in partnership with institutions belonging to the Na-
tional System of Agricultural Research (SNPA), institutes, Brazilian universities
and the private sector relating to coffee agribusiness. It was established that the
Research on Coffee Program should contemplate, in all supply chain, the devel-
opment of scientific and technological research and the socioeconomic studies,
technology and information dissemination and the monitoring of the Brazilian
and global coffee economy.

Next year, in 1997, the Brazilian Consortium of Coffee Research and Devel-
opment was created, to plan and carry out research in the scope of the Coffee
Research Program. The Constitution Term of the consortium was concluded by
Embrapa; Baiana Company of Agricultural Development - EBDA; Agricultural
Research of Minas Gerais - EPAMIG; Agronomic Institute of Campinas - IAC;
Agronomic Institute of Parand - IAPAR; Capixaba Institute of Research, Techni-
cal Assistance and Rural Extension - INCAPER; Ministry of Agriculture, Farming
and Supply - MAPA; Company of Agriculture of the State of Rio de Janeiro - PE-
SAGRO-RIO; Lavras Federal University - UFLA; and Vigosa Federal University -
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UFV. The consortium blueprint the normal researcher operation in the form of
the integrated research network.

Embrapa Café was created on August 30th, 1999 to coordinate the Consor-
tium. Its goal is to accomplish, promote and support coffee research and devel-
opment activities in the scope of the company and institutions that integrate the
Consortium.

In its activity report from 2016, the Coffee Research Consortium informs that
there were 92 research projects on five thematic focuses on 496 research action
plans and over one thousand researchers and technicians. Aside from the ten
founding institutions, it has 52 agreement-based institutions in twelve states. The
current thematic focuses, as well as their corresponding percentage of action
plans, are listed below:

« Sustainability of highland coffee production (19%);
o Quality and marketing for profitability (23%);

e Scarce and high-cost labor (2%);

o Biotic and Abiotic Stresses (42%);

o Deficiency in technology transfer processes (14%).

The Steering Committee approves the lines of research after the workshop
attended by coffee agribusiness members (Growers, Cooperatives, Consultants,
Researchers) to survey knowledge gaps.

All projects must be multi-institutional, that is to say, composed of action
plans from several institutions. Each one has an institutional coordinator, who is
an EMBRAPA spokesperson at the institutions.

There are several results and examples of technologies stemming from the
creation of the consortium. For example:

¢ Launching of 131 Coffee arabica cultivars

o Identification of over 33.000 expression genes from the coffee genome

o Technology for rational water use using controlled hydric stress, among other
examples.

The Symposium of Research of Coffee from Brazil was created in 2000 by the
Consortium to foster researcher discussion from associated areas.

The history of agronomic research on coffee in Brazil comprehends over
100 years, covering periods during which crises triggered by diseases and pests
prompted the creation of specialized research centers. They generated, and still
do a worldwide research archive nowadays. Many researchers from all over the
world come to Brazil to take their post-graduation programs and network with
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Brazilian researchers. It is important to point out that the coffee park from many
countries, especially Latin and Central America, has a considerable amount of its
genetic material originating from Brazilian research.

The interest of this work is focused on the connection and coordination of
activities among research institutes. The narrative of this chapter begs the ques-
tion of whether there is some research coordination or direction and of institute
integration. The existence of the consortium spearheaded by EMPRAPA says so,
but there is some other relevant information that is under discussion in the forth-
coming chapters, which raises questions about the efficient coordination of na-
tional coffee-based research activities.
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2.6 Research Results

This part presents the results from the mapping of the studies covering coffee
growing, especially researchers and their research lines, institutions and research
centers, as well as the mapping of potential research networks.

For this purpose, this part is divided in the following way:

e 2.6.1Lines of research from the mapped researchers

e 2.6.2 The researchers by Federation Unity

¢ 2.6.3 Institutions, research centers and research lines

e 2.6.4 Results of in-depth interviews with a questionnaire

e 2.6.5 Evolution of the themes from the Research Symposium of Coffees from
Brazil during the period of 2000 and 2015

e 2.6.6 Mapping and analysis of existing networks.

As described in Chapter 2.3, Method, the mapping of researchers and re-
search centers has been the fruit of specific academic production on coffee. In
better words, the analysis unity of this study is the researcher who studies cof-
fee, identified from the scientific publications. In this way, database accounted
all those who, over the last 5 years, published two scientific articles on the topic
atleast.

It is known that the adopted method may not capture all the research activ-
ities done on the topic of coffee, although it was the most adequate one given
the information available. Such information is restricted to the database that
contains 471 observations which, if on the one hand does not represent a cen-
sus of the research activity, on the other hand it may be considered a less robust
database.

2.6.1 Lines of Research from the mapped researchers

Research lines were categorized as:
¢ Chemical Analyses.
e Biotechnology.
o Food Science.
e Climatology.
e Harvest, Post-Harvest and Coffee Quality.
e Diseases and Nematodes from the coffee plantation.
e Economics and Management.
¢ Coffee Tree Physiology.
e Genetics and Improvement.
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o Innovation and Technology.
o Crop Management.
o Climate Change.
o Coffee Tree Pests.
o Soils and Nutrition.
o Others

According to the mapping, Genetics and Improvement was the most dissem-
inated line amongst coffee researchers, accounting for 22.1% of the full amount,
followed by Soils and Nutrition, Economics and Management and Handling.
(Figure 2.6.1)

Climatology == 0
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Food Science 0
Innovation and Technology w—o
Climate Change w0
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Figure 2.6.1 Research topics found on a percentage basis

Source: Study data

It is observed that coffee researchers do not hold back to areas associated
with agronomy, on the contrary, scientists in several knowledge fields are ob-
served, such as economics and management (8.7%), chemical analyses (3.2%),
food science (2.5%) and innovation/technology (2.5%).

The “Others” category, which accounts for 9% of the total, is composed of the
following topics:

o Precision Agriculture.
o Organic Agriculture.
e Agroecology.

o Agroforestry.

o Sensorial Analysis.

o Plant Anatomy.
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e Molecular Biology.

o Coffee and Health.

o Forest Engineering.

e Pharmacy.

o Phytotechny.

e Journalism and Communication.
e Animal Nutrition.

o Probability and Statistics.

o Image Processing.

e Sociology.

2.6.2 Researchers by Federation Unity

The origin of the mapped researchers indicates that they are distributed into
14 Brazilian states and the Federal District. Partnerships with five foreign re-
search centers were identified.

Figures 2.6.2 and 2.6.3 represent the researchers’ frequency in the Brazilian
Map and the distribution on a percentage basis.

Figure 2.6.2 Frequency of mapped researchers in Brazilian states and the Federal District

Source: Study data

Universitd del Caffé Brazil Coffee Researches - 2013 to 2017 41



Figure 2.6.3. Frequency and percentage distribution of researchers identified in Brazilian
states and Federal District

Source: Study data

The state of Minas Gerais, leading coffee producer, stands out in the number
of researchers dedicated to the topic, 216 being identified, which represents 46%
of the data. The state of Sao Paulo is ranked second, with 21% of researchers, fol-
lowed by Espirito Santo, with 11.5%. The three states combined represent 78% of
researchers from the mapped total and 84% of the overall coffee production for
2017 estimated by CONAB (2.6.4).
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Figure 2.6.4 Historical series of total coffee production in Brazil

Source: Elaborated from Conab data. (') - Estimated in September 2017.
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In spite of the fact that the Federal District is not a coffee producing region,
the federal unity stands out scientifically due to the Brazilian Company of Agri-
cultural Research - EMPRAPA Café.

Research activity in federation unities apart from coffee tradition was also ob-
served. Rio de Janeiro stands as an example, accounting for 3% of researchers in
spite of not featuring among the main national producing areas.

All identified lines of research (except existing derivations from the “Others”
category) are found in Minas Gerais.
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Figure 2.6.5 Research topics by Federation Unities

Source: Study data
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Figure 2.6.6. Research topics from Minas Gerais

Source: Study data
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Figure 2.6.7. Research topics from Sdo Paulo

Source: Study data
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