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 Background: Long-known, production systems that combine the growing of crops, 
livestock, and forests are still little used in Brazil. The need for structuring and 

developing essential services for conducting agricultural production, namely 

agricultural outreach and technical assistance are necessary to increase productivity and 
efficiency. For that, technicians can guide farmers as they implement CLFI systems.  

Objectives: This article aims to identify the occurrence of dialogues among the 
Brazilians’  crop-livestock forest integrated system (CLFI) stakeholders with regard to 

the development and adoption of this system in the country as well as clarify issues 

relating to the CLFI system. Results:  Regarding the adoption of CLFI systems in 
Brazil, it is observed the need to promote and disseminate the system as essential for 

extending the observed rate of implementation in the country. The training of farmers, 

AOTA technicians, and other actors such as financial agents, are crucial to increase the 
adoption of this system in Brazil, which explains in part the low adoption of CLFI 

systems to date. Conclusion: The ABC Plan, drawn up under the commitment of the 

Federal Government to reduce the emission of greenhouse gases from agricultural 

activity, and the National CLFI Policy, enacted on April 29, 2013 by President Dilma 

Rousseff, are the most significant results of these dialogues in recent years which have 

helped to develop and promote the adoption of this system in the country. 
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INTRODUCTION 

 

The Green Revolution in Brazil, which took 

place in the 1960s, resulted in significant changes in 

the production patterns of food, fiber, and energy in 

the country. Balbino, Barcellos and Stone (2011) cite 

among these changes the increased adoption of 

monoculture standards as well as the indiscriminate 

use of pesticides, fertilizers, machinery, and other 

inputs used to ensure the profitability of this 

production mode. 

These practices have brought negative social, 

economic, and environmental impacts and given rise 

to discussions about the development of more 

sustainable patterns of agricultural production. As 

consequences of the Green Revolution, Ehlers (1999) 

cites forest destruction, food contamination, soil 

erosion, land and wealth concentration, and intense 

rural-urban migration. 

A critical element in Brazilian livestock 

production, pasture ought to represent a major 

concern for farmers, but most of them do not 

consider the need to care about its upkeep. As a 

result, the biggest problem facing pastures in Brazil 

is degradation. Over the years, pasture loses its 

productive potential and should be refurbished and 

renovated, which incurs expenses for the producer, 

who as a result often neglects such procedures. 

Martins et al. (1994) estimated that traditionally 

cultivated pasture in the Cerrado, for example, loses 

on average 6% of its production potential annually 

due to mismanagement and lack of maintenance 

fertilization. As direct consequences of pasture 

degradation in the country, Balbino et al. (2012) 
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pointed to the low livestock-rearing indices and low 

productivity of meat and milk per hectare, in addition 

to the reduced economic returns of this system. 

Another fact pointing to the need to change 

patterns of agricultural production is population 

growth, which drives an increasing demand for food 

supply to feed an estimated global population of nine 

billion people by the year 2050, according to FAO 

data (2007). It is therefore necessary to seek 

sustainable production standards aimed at 

maximizing the quantity of high quality agricultural 

products and preserving the resources of the system 

instead of destroying them. 

Given these and other factors, the concept of 

sustainable agriculture has developed over recent 

decades, presenting various definitions among 

scholars. Santana (2005) stated that most of these 

definitions express dissatisfaction with the modern 

agricultural production standard, and advocated the 

need for a new paradigm that ensures food security 

and does not harm the environment. Patterns of 

agricultural production based on the notion of 

sustainable agriculture should therefore be able to 

ensure higher production and productivity of food, 

fiber, and energy to ensure access to safe, quality 

products so that neither food security nor access to 

resources is threatened for present and future 

generations. 

By integrating agricultural, grazing, and forestry 

activities, crop-livestock-forest integration (CLFI) is 

seen as an agro-ecosystem which concomitantly 

conserves natural resources and maximizes 

production in the fields, inasmuch as all production 

systems coexist in the same area because of the 

synchronization of their productive steps, which also 

provide each other with feedback (Balbino et al., 

2012). 

This article aims to identify the occurrence of 

dialogues among the stakeholders of the CLFI 

system in Brazil with regard to the development and 

adoption of this system in the country. In this way we 

will confirm the importance of this tool for the 

system in question, and clarify issues relating to the 

CLFI system in the country. Since the existence of 

the nomadic people, throughout the commercial and 

industrial society, right up to the information society, 

information has increased its factor by the millions 

but, however, the human brain has maintained itself 

as it was created fifty thousand years ago, according 

to Pijpers (2010). He adds that the tendency of 

irrelevant information will continue to increase in the 

future, being that the voluntary attention’s capacity, 

focused, will continuously increase, being this 

capacity of extreme importance in the attempt to 

separate the relevant information from the excess of 

irrelevant information.   

The information shows itself fragmented, 

available in exorbitant quantities and with easy 

access.  The attention, however, shows itself as a 

limited resource: ―in this new economy, capital, 

labor, information and knowledge are abundant 

factors. [...] the scarce factor is the offer of human 

attention‖ (Davenport And Beck, 2001, p. 3).  The 

attention, a scarce cognitive resource and greatly 

valued, that, when overloaded with the excessive 

offer of information, interruptions and multitasks, 

can generate what is called ―Information Overload‖. 

Davenport and Beck (2001, p. 238) state that, in 

today’s society, ―less is more”, and that this society 

should look for less quantity and more quality in the 

information. 

The quantity is not the only problem; the 

knowledge worker has as in his working standard 

other parallel tasks (multitasks), interruption in his 

activities (telephone, e-mail, etc.) and an up-to-date 

technology that allows the access to wireless 

networks and, as consequence, the information at any 

moment and location, contributing towards the 

constant interruptions and a feeling of information 

overload.  

To understand how the information overload is 

presented to the knowledge worker is only the 

beginning for new studies, which should help to 

improve the symptoms and provide better 

productivity at work.  

Davenport and Beck (2001) had as their 

objective to pass on a concept that had already been 

shown in previous publications, synthesizing these 

concepts in the book The Economy of Attention.  For 

them, the economy should be based on the human 

attention as a resource in which the offer is smaller 

than the demand and, as a real economic currency, 

the human attention would occupy the information’s 

place (in an information society), being that the 

information, knowledge and capital should not be 

considered scarce resources in today’s society 

(Davenport and Beck, 2001).  

Some studies have analyzed the information 

overload’s phenomenon, with the intention of 

understanding how much is lost with the excess of 

information, interruptions and multitasks. Hemp 

(2009) presented a result of a study that was done in 

this area, in which people spend, in average, twenty-

five minutes to return to a working task after an 

interruption to read an e-mail. A BASEX’s research 

shows that interruptions at work, for a knowledge 

worker, consumes 28% of the daily working period 

(Spira and Feintuch, 2005), with a productivity loss 

of 2.1 hours per day with interruptions that are not 

important and other distractions (Spira and Feintuch, 

2005). It is possible to conclude that 1/3 of the labor 

cost (salary and benefits) are consumed by these 

unnecessary interruptions.  

Having more available information is not always 

good (Davenport and Beck, 2001; Eppler and 

Mengis, 2003; Lazarte, 2000; Haas and Hansen, 

2001; Owen, 1992), not only because it is impossible 

to withhold and process all the available information, 

but also because of its quality, generally poorer, 

being summarized in order to have a greater 



199                                                               Denise Barros de Azevedo et al, 2015 

Australian Journal of Basic and Applied Sciences, 9(23) July 2015, Pages: 197-208 

outrange. Klingberg (2009) and Brown (2007) 

identified that most people suffer an attention deficit 

in a larger or smaller degree. Due to this factor, to be 

able to better manage and filter the stimuli’s input, 

the quality in the information’s selection process and 

the use of the existing attention capacity (which 

depends, now-a-days, in the good use of technology) 

can lead a professional to produce with better quality 

and less stress, generating better results for the 

corporations and, consequently, for the society.  

Considering all these assumptions and seeking to 

divide the problem in a manner to a better understand 

the causes for the information overload’s 

phenomenon, the question that guides this research 

can be formulated in this manner: Which are the 

factors that contribute with greater intensity to the 

information overload?   

 

MATERIALS AND METHODS 

 

This is an exploratory qualitative study which 

seeks to identify the occurrence of dialogues among 

the stakeholders of the CLFI system in Brazil with 

the aim of promoting the development and adoption 

of this system in the country. Maanem (1979) points 

out that qualitative research comprises a set of 

different interpretative techniques which seek to 

describe and decode the components of a complex 

system of meanings, and is aimed at translating and 

expressing the meaning of the phenomena of the 

social world, thereby reducing the distance between 

indicator and indicated, between theory and data, and 

between context and action. 

To that end, we created a structured interview 

script to be applied to representatives of the 

following stakeholder segments that have fostered 

the development of the CLFI system in Brazil: 

Research, Public Policy, Technology, Technical 

Assistance & Rural Outreach, and Financial 

Institutions, with respondents chosen according to 

their level of accessibility, and the relevance and type 

of relationship they have with the object of the 

research study: the CLFI system. The interview 

guide contained seventeen questions and was 

organized into three parts: the first identified and 

presented the script, acquainting the respondent 

about the research direction and objectives, and 

ensuring the confidentiality of data; the second part 

consisted of questions addressing the history of the 

CLFI system in Brazil; and the third part specifically 

dealt with the dialogues between stakeholders in 

CLFI systems in the country. The list of respondents 

to this study is presented in Table 1

: 
Table 1: List of segments and respective interviewees in the second stage of the research. 

Segment Nº of interviews 

Research 

04 researchers from the Brazilian Agricultural Research Corp. 
(EMBRAPA), part of the  CLFI project; 

01 researcher from the Minas Gerais Agricultural Research Corp. 

(EPAMIG); 
01 researcher from the Projeta Groflorestas Company 

Public Policy 

03 representatives of the Ministry of    Agriculture (MAPA); 

01 Representative of the Minas Gerais State Secretariat of 

Agriculture; 
01  Representatives of the Federal Senate 

Technology, Technical Assistance, & Rural Outreach 

01 Representative of the Bunge Corp.; 

02   Representative of the Technical Assistance and Rural 
Extension Company of Minas Gerais (EMATER/MG); 

01 Representative of Campo Consultoria e Agronegócio 

Financial Institutions 01 Representative of Banco do Brasil 

Total interviews 16 interviews 

  

The recorded interviews were transcribed and 

their results reported and analyzed for content. 

Content Analysis is a technique that traditionally 

uses written textual materials, which can be 

manipulated by the researcher in the search for 

answers to the research questions (Bauer and 

Gaskell, 2008). It is a technique that distills the 

collected data in order to identify what is being said 

about a certain topic, requiring the decoding of what 

is being communicated (Vergara, 2005). 

Evie et al. (2009) recommend, for small 

databases, conducting content analysis manually, 

while for large volumes of text content analysis can 

be done electronically. For the present research, 

content analysis included qualitative treatment of 

data by the Alceste® software — (Analyse des 

Lexèmes Cooccurents dans les Énoncés Simples d'un 

Texte (Analysis of the co-occurring lexemes within 

the simple statements of a text)—enabling rapid data 

analysis and retrieval of useful research information, 

such as qualitative and quantitative indicators and 

categories related to the object of study (Martins, 

2008). 

The Alceste® software was originally designed 

by Max Reinert in France in the 1970s as a tool for 

analysis of textual data which, in order to organize 

the relevant information, uses mathematical and 

statistical analysis of co-occurrences of words in the 

statements of the textual material (Teixeira, 2012).  

 

Theoretical model: 

Stakeholder theory and dialogues between 

stakeholders: 
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The term stakeholder was popularized in 

academia through the work of R. Edward Freeman 

(1984), used initially for the strategic management 

and direction of firms. According to the author, a 

stakeholder is any group or individual who can 

affect or who is affected by the achievement of 

the company's objective (Freeman, 1984). 

This theoretical approach has gained ground 

among management academics and practitioners as a 

new management model that extends beyond 

shareholders to take into consideration other possible 

stakeholders in the company's activity—such as 

employees, suppliers, customers, and governments—

in order to recognize, analyze, and examine the 

characteristics of these individuals and / or groups 

(Clarkson, 1995).  

As noted by Breemmers, Omta and Haverkamp 

(2004), there is much disagreement about who could 

potentially be a stakeholder, with definitions varying 

from widely inclusive to highly restricted. This opens 

the possibility of identifying any agent as a 

stakeholder, depending on the research objective and 

the researcher’s focus (Azevedo, 2010). 

Since then, the notion of stakeholder has been 

applied in various fields of knowledge and 

approaches, such as Strategic Planning, Systems 

Theory, Corporate Social Responsibility, and 

Organizational Theory (Freeman, 1984).  

Departing from the possibility that an 

organization has many stakeholders, Clarkson (1995) 

classifies them into two groups: primary 

stakeholders, the individuals or groups who have a 

direct impact on the company (employees, suppliers, 

customers, competitors, investors, and owners); and 

secondary stakeholders, the individuals or groups 

who are not directly linked to the economic activities 

of the company, but that can exert considerable 

influence on it and even seriously affect its 

operations.  

Bringing the stakeholder approach to the 

environmental field, Kloprogee and Van der Slujs 

(2006) argue that the inclusion of stakeholder 

knowledge and perspectives in the approach to 

environmental problems has developed differentiated 

policies and research.  

In her work, Azevedo (2010) states that 

environmental issues have progressively gained more 

legitimacy with the participation of stakeholders in 

environmental issues, which favored the discussion 

of new issues at local, national, and international 

levels. 

For the present study, the stakeholder theory 

allows us to identify the stakeholders in  CLFI 

systems, those that may influence or be influenced by 

them, in order to achieve the overall objective of 

identifying the occurrence of dialogues between 

those parties that contribute to its evolution. Azevedo 

(2010) pointed out that the use of dialogue enables 

identification of areas of conflicts and interests 

among stakeholders, including: a) areas of priority 

for various stakeholders; b) areas that are in need of 

resolution; c) the enabling new models for 

relationships and decision-making of various 

priorities; and d) focusing on insights into issues and 

problems. 

The science based on dialogues with 

stakeholders is seen by Azevedo (2010) as a new 

scientific basis stemming from the theory of 

Learning Organizations, especially as it relates to 

climate change.  

The involvement of stakeholders is a necessity 

increasingly present in every field of knowledge. 

Welp et al. (2006) emphasize that, to solve complex 

problems such as biodiversity loss and climate 

change, a traditional disciplinary approach is not 

enough.  

Research therefore needs to take into account 

knowledge outside the scientific sphere, seeking 

collaboration among various stakeholders such as 

research institutes, industry, and the private sector. 

The dialogues among stakeholders are thus a matter 

of great importance to science (Welp et al., 2006).  

The present research considers five stakeholders 

to have a direct influence on the development of 

CLFI systems, with distinct but complementary 

interests among themselves: research; public 

policies; technology, technical assistance and rural 

outreach; financial institutions; and the farmer. 

Research is essential to the development of  CLFI 

because it allows the discovery of different 

combinations and possibilities for integrating the 

system components, besides the fact that research is 

responsible for finding solutions to the farmers’ 

needs and adjusting agricultural production to the 

discussions about sustainable development and 

climate change, thereby providing Brazilian 

agriculture with alternative solutions for the 

production of food, fiber, and energy with respect to 

the environment. 

Public policies also play an important and 

representative role in the development of CLFI 

systems because they allow farmers to employ 

methods developed and propagated by research, such 

as agricultural credit, rural insurance, and other 

instruments that promote the adoption of CLFI in the 

country. 

The sector of technology, technical assistance, 

and rural outreach are responsible for important 

contributions to the development of CLFI systems. 

The technology sector is responsible for enabling and 

facilitating productive activity in the field, through 

seeds, machinery, and other inputs required by 

agricultural production. The capacity-building, 

training services, and monitoring of productive 

activity in the field provided by the technical 

assistance and rural outreach sectors are essential for 

the improvement and development of production 

activity, since they enable understanding of the 

difficulties faced in the field and provide solutions to 

remedy them, besides other aspects. 
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Financial institutions play an important role for 

production activity in the field, taking into account 

the activity of release and transfer of resources 

developed by these institutions. 

 

Production integration systems:  

Crop and livestock production activities have 

long been combined for different purposes. Various 

types of associated plantings between annuals and 

perennials or between fruit trees and timber crops 

have been known in Europe since antiquity, 

mentioned by several Roman writers of the first 

century AD. Also, descriptions of systems that 

integrate fruit trees with livestock production are 

found in authors of the sixteenth century (Balbino et 

al., 2012).  

In Brazil it is no different, systems that integrate 

crop and livestock production have different 

purposes depending on the region in which they are 

deployed and also the farmer’s objectives. Carvalho 

et al. (2005) demonstrate this with data relating to 

the Brazilian Cerrado and the Southern Region: for 

the former, the focus of the integration system is on 

crop rotation and soil and degraded grassland 

recovery, while for the latter the focus is on rotation 

and diversification mainly as an alternative income 

and land use in inter-crop summer periods. 

Integrating different production systems is a 

strategy with visible economic, social and 

environmental benefits, provided it is conducted in a 

rational and planned manner. Prominent among these 

is the reduction of the causes of physical, chemical, 

and biological soil degradation resulting from 

agricultural and livestock farming; increased 

efficiency in land use; reduction of pests and diseases 

by breaking their cycles; increased liquidity and 

income; income diversification of rural producers; 

reduced emission of greenhouse gases without 

slowing production in the field; recovery of 

threatened or already degraded areas; and the 

possibility of the system being employed by any 

farmer (Kluthcouski and Stone, 2003; Carvalho et 

al., 2005;. EMBRAPA, 2009; Balbino, Barcellos and 

Stone, 2011). 

 

Crop-livestock forest integration (CLFI): 

Though long-known, production systems that 

combine the growing of crops, livestock, and forests 

are still little used in Brazil. It is estimated that the 

different modalities of crop-livestock-forest 

integration, at different levels of intensity, 

correspond to some 1.6 million hectares in all 

Brazilian biomes, while the total area occupied in 

crop and livestock farming across the country 

exceeds 60 million hectares (Balbino, Barcellos and 

Stone, 2011). 

When done rationally, the strategy of integrating 

farming, livestock, and forest in the same area results 

in increased productivity as well as 

socioenvironmental benefits.  CLFI involves 

diversified plant and animal production systems, 

including the production of food, fiber, energy, 

timber, and non-timber products, made to optimize 

the use of inputs and their waste and residues, 

beyond the biological cycles of plants and animals 

(Balbino, Barcellos and Stone, 2011; Bungenstab et 

al., 2012.). 

Several reasons lead farmers to adopt this 

integrated production system, notably the expansion 

of the agricultural frontier based on the recovery of 

degraded areas and the need to recover pastures for 

extensive cattle production. Moreover, a more 

competitive and globalized market requires increased 

production per unit area and reduced production 

costs for the activity to be economically viable and 

sustainable in the long term. 

Teixeira et al. (2012) posit that CLFI can be 

seen as a strategic solution for the farmer due to 

several factors, namely: economy of scope; income 

diversification and risk reduction; stably increased 

productivity within the timeframe; and mitigation of 

production vulnerability to environmental changes 

and price volatility. The possibility producing grains, 

fiber, and timber products, besides meat and milk all 

year round, is one of the great advantages of  CLFI 

for farmers, as they will not be hostage to a single 

product, having several possibilities of differentiated 

gains at hand according to the range of products they 

can offer on the market throughout the year. 

 

RESULTS AND DISCUSSIONS 

 

For the analysis by the Alceste® software, the 

transcripts of the 16 interviews conducted in this 

study, which aimed to identify the occurrence of 

dialogues among the stakeholders of the  CLFI 

system in Brazil to develop and adopt this system in 

the country, were grouped into a single document, 

called the Corpus. The Corpus consisted of a total of 

40 pages and 16 Initial Context Units (ICUs), which 

corresponds to the total number of interviews.

  

While being processed by the Alceste® 

software, the Corpus presented 25,708 textual forms, 

with 3,433 distinct words, forms, or vocabularies and 

1,920 Elementary Context Units (ECUs), minimum 

sets of words that have meanings in themselves. 

By exploring the Corpus using the definition of 

categories and identification of recorded units with 

the Alceste® software, four classes emerged from the 

Corpus relating to interviews, as can be seen in 

Figure 1. 

The classes group words with similar 

significance and meanings and enable their 

categorization. The first class obtained 348 ECUs, 

while the second, third, and fourth classes obtained 

277, 255, and 522 UCEs respectively. The 

designation / nomenclature of each class of words is 

the responsibility of the researcher who, based on 

his/her familiarity with the research topic, can 
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identify in the grouped words the significance 

required to establish the inferences necessary for the 

interpretation of each class of words identified by the 

Alceste® software. 

 

 
 

Fig. 1: Classes identified based on the Corpus 

analysis with Alceste® ( Research data, 

obtained through the  Alceste® 

analysis). 

 

Next, we describe, operationalize, and exemplify 

the categories identified by the software according to 

their respective classes. 

 

Class 1: Needs and challenges of the CLFI system 

in Brazil: 

This class was composed of 348 UCEs, 

representing 25% of the total Corpus analyzed. The 

main lexical roots that had the greatest association in 

this class were: producer + (producer, producers) 

credit + (credit, credits), empower + (empowerment, 

empowered) exten + (extension), access + (access, to 

access), agricultur + (agriculture, agriculturist), 

resource + (resource, resources), livestock + 

(livestock, livestock farmer), complex + (complex, 

complexity), elabor + (elaborate, elaboration, 

elaborated), project + (project, projects), technic + 

(technique, technical, technician, technically), 

manage + (to manage, managed, management, 

managerial), risk + (risk, risks), + training (training), 

monitor + (monitoring), indice + (indices, indicate, 

indication), structur + (structure, structuring, 

structured, to structure), transform + (transformation, 

transformed, to transform), cultur + (cultural, culture, 

cultures), disseminat + (to disseminate, 

dissemination), diversif + (diversifies, 

diversification, to diversify) and deploys + 

(deployment, deployed, deploying, to deploy). The + 

sign is an indicator of reduction, which means that 

there are other words that derive from the root 

presented. Table A.2 shows the subclasses and the 

associations derived from Class 1. 

 
Table 2: Distribution of Class 1 - Needs and challenges of the CLFI system in Brazil, and its subclass and developments, taken from the    

 interview guide applied to the system’s stakeholders. 

Class 1 Subclass Associations 

Needs and challenges of 

the  CLFI system in  

Brazil 

Rural producer (farmer 

and / or rancher) 

 

Needs and challenges the identified agents face to implement CLFI 
production systems in Brazil. 

 

The information in this class refers to the 

challenges and needs of the  CLFI system as 

identified through interviews. The crop or livestock 

farmer was identified as the main actor, whose 

relationship with production activities allows him or 

her to perceive these needs and challenges. This class 

presents items calling for research and further 

development, aimed at continuous improvement 

towards the objective in question.  

It can be inferred, through interviews and 

Alceste ® analysis software, that the CLFI system 

faces significant needs and challenges. The challenge 

of access to credit was cited by 37.5% of 

respondents, in view of the need for training the 

technicians who prepare specific projects for CLFI; 

financial agents to release the resources already 

available, from the ABC program, for instance; and 

agricultural outreach and technical assistance 

(AOTA) agents that accompany productive activity 

in the field. Another considerable challenge is the 

culture of farmers: because they demand and expect 

immediate results from the productive activity, they 

consider the returns from a system like the CLFI to 

be time consuming and unattractive. These needs and 

challenges point to a reality existing in the country, 

which needs to undergo changes so that agricultural 

production is able to meet the increasing need for 

food production based on production systems based 

on the concept of Sustainable Agriculture, which 

must be productive, respect the environment, and 

provide safe and good-quality food in a quantity that 

is sufficient to supply the population.  

Regarding the need to train technicians and 

professionals who work with the CLFI system, 

interviewee number 8 stated that: 

 ―We have to work on several fronts: the first 

entails capacity-building for the professionals of 

planning and public and private technical assistance; 

we have to work on the technical training of 

multipliers and disseminators of technical assistance, 

or instructors who will train people, to form my 

trainer, that person who will work to form labor here 

in the field. We have to train technicians to support 

the producers and monitor their activity, we have to 

train professionals who design projects to access 

funding, and then we have to go further and 

empower students in secondary and higher education, 

we have to enter the curriculum. It is a somewhat 

greater challenge, because to change the syllabus of 

an educational institution takes almost a decade." 
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The need for training, monitoring, and managing 

property were cited by 75% of the respondents, who 

considered technical assistance and rural extension 

services (AOTA) to be virtually nonexistent in 

Brazil. With a system that integrates agricultural, 

livestock, and forestry activities in the same area, the 

need for technical expertise in monitoring the activity 

is certainly higher than for these areas on their own. 

AOTA services, whether public or private, 

ensure monitoring of farmers from a technical point 

of view, so that the producer may seek answers to 

difficulties encountered in day-to-day production 

activities. Moreover, these services contribute to the 

development, implementation, and management 

actions aimed at sustainable development through 

plans, programs, and infrastructure projects, and as 

such are an instrument of viable public policies 

which promote income generation, food production, 

and organization and marketing of the production 

(ASBRAER, 2010). 

Respondent number 15 outlined the limitations 

of the CLFI system in Brazil, highlighting the need 

for training rural producers and AOTA technicians, 

as well as structuring this service in the country, and 

meeting the challenge of access to credit. He 

explained: "Depending on the size of the farm, the 

limitations are different for a small, medium, or large 

producer. But as examples of major problems that 

can be observed at national level, we observed 

difficulties related to the managerial ability of 

farmers; problems with agricultural outreach which, 

unfortunately, is virtually nonexistent today; access 

to credit, which exists but presents great difficulty in 

procuring funding; and the culture of the farmers, 

who crave instant results. Besides that, there is a lack 

of experimental models, so-called showcases, 

offering technical and economic information about 

the system for farmers’ decision-making." 

AOTA services are needed for small, medium, 

and large producers. As stated by ASBRAER, the 

Brazilian Association of State 

Entities for Agricultural Outreach and Technical 

Assistance (2010), the performance of the agriculture 

business is due to its ability to appropriate the results 

of agricultural research through qualified technical 

assistance, coupled with a favorable economic 

environment, which ensures productivity and 

competitiveness for productive sectors in the country.  

 

Class 2: Actions to expand the adoption of CLFI 

systems in Brazil: 

This class was composed of 277 ECUs, 

representing 20% of the analyzed corpus. The main 

lexical roots that had the greatest association in this 

class were: Tec + (technology, technologies, 

technological), poli + (politics, political, politician, 

policy, policies), public + (public, published), 

research + (research, researched, researching), 

institution + (institution, institutions), program + 

(program, programs), event + (event, events), fund + 

(fund, funds, funder, funded), diffusion + (diffusion) 

development + (development), govern + 

(government, governments), demonstrate + 

(demonstrate, demonstrating, demonstrated), ABC + 

(ABC), plan + (plan), actions + (actions), bec + 

(become, becomes, became, becoming), performance 

+ (performance), discuss + (discussion, discussions), 

viab + (viable, viability, viably), incentive + 

(incentive, incentives), contribut + (contribute, 

contributes, contributed, contributory), bottleneck + 

(bottleneck, bottlenecks), interaction + (interaction, 

interactions). Table 3 shows the breakdown of this 

class: 

 
Table 3: Distribution of Class 2 - Actions to expand the adoption of CLFI systems in Brazil, and its subclass and developments, taken from 

the interview questions applied to the system’s stakeholders. 

Class 2 Subclass Developments 

Actions to expand the 
adoption of CLFI systems 

in Brazil 

Institution, Research, 

Government 

Actions expected of identified agents to expand the adoption 
of CLFI 

systems in the country. 

 

The information gleaned in this class refers to 

the actions of institutions responsible for research, 

and the Government itself, in expanding the adoption 

of CLFI systems in Brazil, resulting from analysis of 

interviews with the Alceste® software.  

From the interviews and the analysis by the 

Alceste® software, it is inferred that the actions 

related to the diffusion of the CLFI system among 

Brazilian farmers and incentives for its adoption are 

essential to its expansion. Moreover, funding lines 

and programs involving the development of specific 

technology for the system are also of great value, and 

certainly help to eliminate the bottlenecks currently 

observed in the system. 

Actions involving public policies are cited by 

75% of the respondents as contributing to raising the 

level of adoption of CLFI systems in recent years, 

and they think that these actions should continue. 

Moreover, 100% of the respondents consider the 

interaction between research institutions, public 

policies, and technology to be essential for the 

expansion of the adoption of the CLFI system, which 

demonstrates the importance of dialogue between 

these stakeholders for the object of this research. 

Promoting CLFI systems by disseminating 

knowledge through plans and experimental units to 

educate farmers is an issue that appears recurrently 

among respondents. The producers’ ability to see in 

practice what is passed through public policy is 

certainly an effective action that contributes to the 

adoption of these systems in the country. Other 

actions, such as the inclusion of such systems in the 



204                                                               Denise Barros de Azevedo et al, 2015 

Australian Journal of Basic and Applied Sciences, 9(23) July 2015, Pages: 197-208 

curricula of technical and higher education in Brazil, 

are noted by respondents, such as number 15. 

According to him, several changes are necessary to 

increase the level of adoption of CLFI systems: 

―There is no denying that such significant changes 

meet striking resistance. For a country with such an 

important forestry sector as Brazil, with a high level 

of technological expertise regarding forest science, to 

occupy just 1.5 % of the global timber market means 

that we have great opportunities. Actions such as the 

new law establishing the credit system, 

dissemination, training of trainers, inclusion of the 

subject in the curricula of Agricultural Sciences, etc., 

in order to elevate our lumberjacks into real 

agrosilviculturists, would have leverage. " 

Addressing the strategy of deploying 

demonstration units to diffuse knowledge about 

CLFI systems, interviewee number 8 stated that ―the 

state of Minas Gerais made a great effort and came 

out ahead in this direction, encouraged and created 

facilities for producers to adopt this technology, but 

also deployed units of dissemination, demonstration. 

Producers like to see to believe, so there is a need for 

this, because in fact mixing three activities on the 

property at the same time is not easy, and our 

producer thinks a lot and can manage a single 

activity, and when managing three the complexity 

increases." 

 

Class 3: Aspects of the CLFI system in Brazil:  

This class was composed of 255 ECUs, 

representing 18% of the analyzed Corpus. The main 

lexical roots that had the greatest association in this 

class were: critic + (critical, criticism, critic, 

criticized), different + (different), know + (know, 

knows, to know), system + (system, systems), 

complex + (complex), form + (formation, formal, 

forming, formed), foc + (focus, focused, to focus ), 

knowledge + (knowledge, knowledges), implement + 

(implementation, to implement) relation + 

(relationship) climate + (climate), potential + 

(potential), farm + (farm, farming), change + 

(change, changes), econom + (economic, economist), 

sustain + (sustain, sustainable, sustainability), 

environmental + (environmentalists, 

environmentally), want + (wants, want), productiv + 

(productive), exist + (exists, existing, existed) social 

+ (social, socially), success + (success), relat + 

(relating related), work + (works, worked, working, 

to work), partnership + (partnership, partnerships) 

analy + (analyze, analysis, analyst), practice + 

(practice, practices), agricultur + (agriculture, 

agricultural), professional + (profession, 

professions), condit + (condition, conditions), graz + 

(grazes, grazing), revenue + (revenue), philosophy + 

(philosophy), result + (result, results). Table 4 shows 

the breakdown of this class: 

Table 4: Distribution of Class 3 - Aspects of the CLFI system in Brazil, and its subclass and developments, taken from the interview 

questions applied to system stakeholders. 

Class 3 Subclass Developments 

Aspects of the  CLFI 

system in Brazil 
System 

Aspects of the CLFI system in Brazil regarding their specific 

implementation in Brazil 

 

The information collected from this class refers 

to the particularity of deploying CLFI systems in 

Brazil, considering aspects such as weather and 

temperature conditions, results obtained by existing 

systems, and the formation and environmental, 

social, and economic potential of the system. 

For this class of words drawn from the analysis 

of interviews using the Alceste® software, important 

specifics of the CLFI system in Brazil are 

highlighted. 

 Aspects such as climate and animal grazing 

conditions in this system are cited by 37.5% of the 

respondents, with interviewee number 10 citing that: 

―several studies have shown the benefits of inclusion 

of trees in pastures, of improved scenic beauty of the 

landscape, microclimatic characteristics, soil quality, 

animal welfare, forage quality, and mitigation of 

greenhouse gases, but the information on handling 

several specific components of CLFI systems is still 

limited.‖  

It is also important to emphasize the issues 

related to the philosophy of the system and its 

economic, social, and environmental benefits, which 

are highlighted by 75% of respondents. The 

geographic size of Brazil and the existence of 

different biomes enable various arrangements 

between the agricultural, livestock, and forestry 

components within the country, which means that the 

CLFI system is not rigid; on the contrary, the 

important thing is that the producer bear in mind that 

the environmental, economic, and social benefits of 

the system can be reaped according to the specific 

characteristics of the region where the system is 

deployed.  

It is, therefore, the philosophy of the system, as 

respondent number 4 cited: ―So I believe that the 

philosophy of CLFI is to establish how to increase 

profitability, improve the soil, think of the 

environment, optimize the farm, and think of the 

farm as a whole, this is perhaps the greatest 

advantage. It is a philosophy because our programs, 

our funding sources saw the property not as a whole, 

but only the activity within the property‖. 

 

Class 4: Production in CLFI systems in Brazil: 

This class was composed of 522 ECUs, 

representing 37% of the analyzed Corpus. The main 

lexical roots that had the greatest association in this 

class were: forest + (forest, forestry, forests), cattle 

raising +(cattle raising), grow + (grow, growing, 

grew, grown), crop + (crop, crops), area + (area, 

areas), recover + (to recover, recover, recovers, 
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recovery, recovered, recovering), component + 

(component, components), integr + (integration, 

integrated, integrating, integrates), soil + (soil, soils), 

lumber + (lumber, lumbers, lumbering, lumbered), 

carbon + (carbon, carbonic), degraded + (degraded), 

pasture + (pasture), agriculture + (agriculture, 

agricultural), graze + (grazing, grazed ), emission + 

(emit, emitted), gas + (gas, gases), productivity + 

(productivity), met + (metal, methane), farm + 

(farming, farmer), cultivate + (cultivated, 

cultivation), effect + (effect), greenhouse + 

(greenhouse), reduce + (reduce reduces, reduced), 

harvest + (harvest), quality + (quality), pressure + 

(pressure), produce + (produce, produces, produced), 

annu + (annual), food + (food, feed, feeding), grains 

+ (grains), improv + (improve, improvement, 

improving), emit + (emit), land + (land), explor + 

(exploring, exploration, explored), fixation + 

(fixation), sequest + (sequestration, sequesters, 

sequestered), convention + (conventional), rentability 

+ (rentability), decreases + (decreases, decreased), 

association + (association), agroforest + 

(agroforestry, agroforest). Table A.5 shows the 

breakdown of this class: 

 

 
Table 5: Distribution of Class 4 - Production of CLFI systems in Brazil, and its subclass and developments, taken from the interview 

questions applied to system stakeholders. 

Class 4 Subclass Developments 

Production in  CLFI 

systems in Brazil 
Component 

Elements and features of production on  CLFI systems in 

Brazil 

 

The information found in this class refers to the 

elements and characteristics of production in CLFI 

systems in Brazil, considering the condition of the 

place where the system is deployed, such as the 

degree of degradation of the area, or the existence of 

some cultivation in the area.  

Important synergies are observed in CLFI 

systems, arising from the interaction between their 

components (crop, pasture, and forest). These include 

a reduction in greenhouse gas emissions, such as 

methane arising from livestock activity, and the 

absorption of other gases by the system, such as 

carbon dioxide. Furthermore, carbon fixation is 

provided by plants and forest animal welfare is 

provided by the forest component of the system. 

The exploitation of degraded areas is an 

important feature of the system as it enables the 

production of food, fiber, and energy in areas 

previously unused, providing significant increases in 

the supply of these products to internal and / or 

external markets. 

Interviewee number 8 highlights key elements 

and characteristics of production in CLFI systems in 

Brazil, stating that the potential for adoption of these 

systems in the country is huge and that CLFI will 

surely contribute to the fulfillment of the 

commitment made by the Brazilian government at 

the United Nations Climate Change Conference 

(COP15).  

According to him, ―The emission of 

(greenhouse) gases can occur due to burning, tilling 

to prepare the soil, and also due to uncovered areas. 

So, degraded pasture emits more carbon dioxide. 

Malnourished animals emit more methane. So with a 

more balanced diet and better quality pasture, 

animals emit less methane. If I plant trees in this 

pasture, forest growth will also sequester carbon and 

promote these environmental benefits. So I believe 

that this becoming public policy was a turning point. 

Another important issue is climate irregularities, this 

issue of climate risks. You have drought, rain, floods, 

frost, wind, and the intensification of weather 

changes makes agricultural activity risky. So by 

promoting diversification, you make your activity 

more sustainable and less sensitive to climate and 

market risks, because what we have seen in recent 

years is that the market value of the products has 

fluctuated widely, it is a bit tricky to work on this 

issue of regulating supply and demand, it is the 

market that determines it, and the producer is 

susceptible to this‖. 

 

4. 5 Relationship between Classes: 

Figure A.2 shows the proximity between the 

classes obtained by the analysis of interviews with 

stakeholders of the CLFI system by the Alceste® 

software: 

 

 
 

Fig. 2: Relationship between classes (Research data, 

obtained by the analysis of the interviews 

using Alceste®  software).  

 

Fig. 2 shows that classes 2 and 3 present 

meanings closer to each other, and that classes 1 and 

4 are located at different levels than 2 and 3. 

However, it is observed that all classes have some 

level of relationship, being connected by a logical 

sequence of information contained in the Corpus 

analyzed by the software. 

Fig.3 presents the classes distributed into 

quadrants, which enables the software to identify the 
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main highlighted words for each class, and the 

degree of distance between them. 

 

 
 

Fig. 3: Classes divided into quadrants (Research 

data, obtained by the analysis of the 

interviews using Alceste® software). 

 

The Alceste® software provides data on two 

axes, which form four equal shares in a spatial 

distribution. Each quadrant has the significant 

semantic units distributed by the program. It is also 

important to emphasize that the geometric spaces of 

each image indicate field generating categories, 

which are presented counter-clockwise, forming a 

circle starting in the upper quadrant, where the terms 

that were most present in the interviewees speech are 

distributed. Fig. 3 highlights words that appear more 

frequently in each class, so that the relative 

importance of such words to the classes is observed. 

The same can be observed in Fig. 4, which also 

features the words with highest relative importance 

in each class identified by the Alceste® software. 

Fig. 4, also generated by the Alceste® software, 

is the result of factor analysis of the statements that 

make up the classes: 

  

 
 

Fig. 4: Factor analysis of classes (Research data, 

obtained by the analysis of the interviews 

using    Alceste ® software.) 

 

Factor analysis using Alceste® allows us to 

summarize all the results obtained by the software’s 

analysis of the Corpus, which are: the relative 

position of classes; the main specific words; the 

position of the modes of descriptive variables. 

The analysis by the Alceste® software helps to 

highlight issues that are important for achieving the 

objectives of the present research. The needs and 

challenges of CLFI systems in Brazil, highlighted by 

class 1, and actions to expand the adoption of these 

systems, highlighted in Class 2, converge with the 

explicit purpose of this study and its goal of 

addressing the proposal of alternatives to increase the 

adoption of CLFI systems in the country. The 

analysis of classes 3 and 4, concerning aspects of the 

CLFI system in Brazil and production within these 

systems, identify their characteristics and 

synergisms, addressing another objective of this 

study. 

 

Conclusion: 

It was realized through this study that dialogues 

occur among the stakeholders of the CLFI system 

with the goal of promoting their development and 

adoption in Brazil. The ABC Plan, drawn up under 

the commitment of the Federal Government to 

reduce the emission of greenhouse gases from 

agricultural activity, and the National CLFI Policy, 

enacted on April 29, 2013 by President Dilma 

Rousseff, are the most significant results of these 

dialogues in recent years that have helped to develop 

and promote the adoption of this system in the 

country. 

The dialogue between the various stakeholders 

of the system is certainly an important tool to aid the 

development and evolution of CLFI techniques, since 

exchanges of experiences are essential for improving 

the system. It is unanimous among all segments 

surveyed for this study (Financial Institutions, 

Research, Technology, Agricultural Outreach and 

Technical Assistance, Public Policies, and Rural 

Producers) that the development of research on the 

integration of systems and the transfer of research 

into the field are the keys to increasing the adoption 

of these systems in the country. The transfer of 

research into the field and incentives to adopt CLFI 

systems can be carried out in several ways, one of 

which is public policy which in turn depends on 

AOTA services to be effectively implemented in the 

field. 

The work developed by EMBRAPA, the state-

owned Brazilian Agricultural Research Corporation, 

regarding research on integration systems and the 

diffusion and transfer of technology to farmers, has 

been highlighted throughout this study. This 

institution actively and effectively cooperates in the 

dissemination and adoption of CLFI systems in 

Brazil. Other research institutions, such as EPAMIG, 

the Agricultural Research Corporation of the State of 

Minas Gerais, and IAPAR, the Agronomic Institute 
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of the Paraná, also cited in this study, are included in 

this interim, since their work with farmers in their 

respective regions is essential and often more 

effective in view of their close relationships with 

producers in their region. 

The Government also plays an important role in 

the development of integration systems: through its 

public policies it significantly influences rural 

producers and can facilitate production in the field 

through financing schemes, for example. Incentives 

for adoption of CLFI systems through the ABC 

program, which offers lower interest rates to 

producers seeking resources to implement these 

systems, is an example of an action that encourages 

adoption and also assists in the dissemination of 

these systems. 

This study observed the need for structuring and 

developing essential services for conducting 

agricultural production, namely agricultural outreach 

and technical assistance, since technicians can guide 

farmers as they implement CLFI systems, which 

because they integrate more than one activity in the 

same area, have a higher level of complexity 

compared to systems conducted in isolation. 

Another recurring theme among respondents is 

the need to develop capacity on the part of the 

banking system and financial agents, by releasing 

existing credit from the ABC Program for the 

deployment of CLFI systems. The training of farmers 

is seen as necessary to broaden the adoption of the 

system in the country because it is a more complex 

system that requires greater managerial capacity on 

the part of the producer. 

Regarding the adoption of CLFI systems in 

Brazil, we observed the need to promote and 

disseminate the system as essential for extending the 

observed rate of implementation in the country. The 

training of farmers, AOTA technicians, and other 

actors such as financial agents, are crucial to increase 

the adoption of this system in Brazil, which explains 

in part the low adoption of CLFI systems to date. The 

culture of the farmer, of expecting immediate results 

from an activity and not having the managerial habit 

of monitoring an activity’s costs and revenues, for 

example, is another factor limiting the adoption of 

systems integration in Brazil. 

There also exists a strong need to structure 

public AOTA services, which will undoubtedly 

contribute to the increased adoption of  CLFI 

systems in the country. These services are valuable 

instruments of public policies that contribute to 

bringing the government closer to farmers. Also, an 

inherently more complex system such as the CLFI 

requires monitoring by trained professionals to 

achieve the purposes of economic, social, and 

environmental feasibility of the activity through 

integration systems.   

We therefore propose actions aimed at 

empowering rural producers, AOTA technicians, and 

financial agents as essential to the expanded adoption 

of CLFI systems in Brazil. In addition, the wider 

promotion of the system through Field Days is 

certainly effective, as it brings together specialists 

who disseminate the technique in a meeting where 

the system is shown in practice, which helps address 

doubts about the system on the part of producers. 

Differentiation of payment for products from systems 

integration, which is still not observed in the market, 

may also contribute to the expansion of the adoption 

of these systems in the country, as a way to benefit 

and encourage the production of food, fiber, and 

energy by using systems that contribute to mitigating 

the effects of climate change. 
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