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Abstract: This work presents a tool to support the transformation of the farmer into a rural en-
trepreneur, raising the level of management of his company and increasing its competitiveness and
sustainability in the long term, enabling its growth and not just its survival, but respecting social
and environmental factors that permeate agricultural production. This tool, the Management Degree
Identification Method—MIGG, will be able to support the elaboration of public policies for the
agricultural segment and improve the service provided to rural entrepreneurs by rural extension and
scientific and technological research areas. This tool emphasizes the creation and implementation of
mechanisms for greater transparency, professionalization and sustainability in agriculture in different
geographic regions.

Keywords: sustainable agriculture; rural development; management in agriculture

1. Introduction

The concern with quality control and the adoption of good Social, Environmental and
Governance (ESG) practices is constantly growing among companies of different sizes and
sectors around the world [1,2]. The institution of internal management systems has become
vital to maintaining or increasing its competitiveness, with a view to greater customer
satisfaction and trust, reducing its internal costs and improving its productivity, image,
processes used and its access to new markets. In agriculture, the reality is similar [3],
especially because rural entrepreneurs in general do not influence the prices of agricultural
inputs or products. Therefore, the internal management mechanisms over which they have
control become relevant, from the improvement of processes to the delivery of the product
in the destination market.

In addition, according to the guidelines of the 2030 agenda of the Sustainable Devel-
opment Goals (SDGs) of the United Nations [4], management in rural areas is relevant
to the competitiveness and sustainability of value chains. This occurs above all in terms
of environmental preservation and natural resources and, especially, in countries where
agribusiness plays a relevant role in their respective economies.

Although the use of technology is a key point for the effective sustainability of agri-
culture and for the survival of the population in different geographic regions, especially
through the increase in food production, the implementation of production management
systems is essential for the sustainability and competitiveness of long-term agriculture.
Management must pay special attention to the rational use of natural resources and the
preservation of biodiversity and the fertility of arable land. It should also work for the
non-contamination of soil and water sources.

The main inputs used in modern and increasingly intensive agriculture (pesticides,
fertilizers and water) contribute to producing more with less. However, on the other hand,
it also generates large amounts of waste, especially with the growing use of plastics in the
production process. Consequently, a significant example of the importance of management
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for agricultural production systems is the need to adopt practices that prioritize, in an eco-
nomically viable way, the reuse and biodegradability of agricultural plastics, in accordance
with the principles of the modern circular economy [5].

An appropriate management is urgent and will define the conditions for agribusiness
to reach high levels of development and sustainable growth, given the demands of society
and the market worldwide. Examples of this technology are irrigation with PVC and
polyethylene pipes; resins for making rigid boxes or flexible containers for harvesting,
transporting or retailing; films and screens for protecting crops and harvested products,
covering silos, closing greenhouses and nurseries and bagging fruits; and ground cover
(mulching). The diffusion of Plasticulture (the term “Plasticulture was conceived in the
1940s to designate the use of plastics in agriculture, at the University of Kentucky, by
Prof. EM Emmert, considered The Father of Resistant and Economical Plastic Greenhouses,
to replace the usual glass greenhouses, which were popular but costly at the time), in many
cases, generates innovations in processes, improving quality, facilitating the introduction of
new products on the market, reducing waste and GHG emissions (Greenhouse Gases) and
contributing to a reduction in the use of harmful inputs to the environment.

Around the world, agricultural plastics have contributed to increasing production,
improving food quality and reducing the ecological footprint of its activities. They al-
lowed the cultivation of vegetables, fruits, flowers, other agricultural products and even
fish farming at any time of year, as well as the incorporation of difficult-to-implement
technologies in open-field cultivation. A wide range of polymers is used in this modern
agriculture: polyethylenes (PE), polypropylene (PP), ethylene-vinyl acetate copolymer
(EVA)) and, less frequently, polyvinyl chloride (PVC), polycarbonate (PC) and poly-
methyl-methacrylate (PMMA).

These plastics provide innovative and sustainable solutions. They enable water sav-
ings; management of the thermal range of cultivation environments; and, consequently, a
reduction in energy input. Photo selectivity can improve the production of certain vegeta-
bles. Crops can grow in desert or degraded areas. Plastic irrigation pipes avoid wasting
water and nutrients. Rainwater can be collected and held in plastic reservoirs. The use
of pesticides in covered and controlled environments is less than in open field crops. The
use of mulching reduces the use of herbicides and improves the thermal conditions for the
plant’s roots, avoiding contact between plant and soil, contributing to the maintenance of
soil moisture. The combined use of rainwater collection systems and reservoir lining with
irrigation systems is essential for the management of water, which can be stored in dams
covered with plastic materials to prevent the deposition of various particles and the growth
of algae, avoiding clogging and reducing the maintenance of the dripping tubes.

In the international literature, there are numerous studies regarding management
in rural properties. However, these studies, in general, deal with the management of
aspects related to the production process, such as: effects of the management of agricul-
tural practices about quality of the soil, including physical, chemical and microbial soil
properties and on local flora and fauna [6-9]; the management of specific inputs, such as
water and fertilizers [10,11]; and knowledge management [12]. There are also studies that
evaluate strategies for the management of specific segments of agriculture and fisheries [13].
Other studies focus on marketing, the cost of production, the availability of technical and
extension information, diversification and farm risk management [14].

However, in general, recommendations for agricultural management focus on agricul-
tural product choice, water management, cultivation methods, soil softening by liming, use
of fertilizers and crop protection (weed, pest and disease control) [15].

In the literature, some models are reported to assist in decision making in the man-
agement of agricultural establishments. These models generally use online information,
back-propagation (BP) neural networks, algorithms and game theory [16,17], whereas other
works have researched the performance of farmers’ participation in specific agricultural
management models [18], as well as an Agricultural Resource Management Information
Systems based on Internet of Things (IoT) and data mining [19].
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However, the available management evaluation models have not developed classi-
fication systems that allow measuring and comparing the management levels of rural
companies. In addition, the application of systems in general is not simple and fast, and
their application on a large scale can be expensive, especially if it depends on trained
human resources.

Additionally, there is a methodology—Agricultural Land Management (ALM) [20]—
compatible with regenerative agriculture, which provides procedures to estimate the
greenhouse gas (GHG) emission reductions and removals resulting from the adoption of
improved agricultural land management practices focused on increasing soil organic carbon
(SOC) storage. It also quantifies net emissions of CO; (carbon dioxide), CH4 (methane
gas), and N,O (nitrous oxide) from grower operations. Additionally, there are works that
summarize some models of rural development and analytical approaches as well as the
history of agricultural systems modeling [21,22].

In the last decade, online platforms and software have proliferated mainly to help
rural entrepreneurs in their decision-making, especially to obtaining better prices for their
products and/or higher yields.

A study carried out in Brazil on the management of rural enterprises [23], using a
systemic approach, proposed a conceptual model to help understand the functioning of a
rural enterprise and assist in the decision making of rural entrepreneurs. Through empirical
work, a diagnosis of the management of a set of rural enterprises was carried out. The
fundamental variables for its management were identified, as well as the interrelationships
between them. This model revealed the interdependence between management modules,
such as: production planning, quality, costs, financial resources, marketing, commercializa-
tion and human resources.

In Brazil, the National Quality Foundation (FNQ) began its work in 1991, under the
influence of the Baldrige Award, born in the USA, to face the greater competitiveness of
Japanese companies. The institution of the PNQ (National Quality Award) was a reference
and learning experience for all types of companies. From this experience, the Management
Excellence Model (MEG) was developed. Its inspiration came from W. Edwards Deming’s
PDCA cycle (Plan, Do, Check, Act), and its first version was launched in 2000. Since then,
the FNQ is an institution aligned with changes and developments in global economic
scenarios. It incorporates trends from world-class organizations such as sustainability,
corporate responsibility and valuing people. Proof of this alignment was the partnership
established with the Fundacién Iberoamericana para la Gestion de la Calidad (FUNDIBEQ).
Another important partnership was established with the Brazilian Service of Support
for Small and Medium Enterprises (SEBRAE) in 2010, but this has little activity in the
agricultural segment. FNQ developed a company management assessment system, the
Management Excellence Model® (MEG) [24,25]. The MEG is a reference model to guide an
organization in a new way to implement its processes. It is applied in the assessment of the
managerial maturity level of organizations from different sectors of the Brazilian economy.
However, evaluation through the MEG demands time and, in general, the presence of
specialists in the companies and consulting costs.

In addition, most of the management models available to the agricultural segment
emphasize detailed surveys on sales, accounting, tax and working on financial spreadsheets
that require a deeper knowledge of the administrative issues of a company or support
from consultants. All these issues are important, but they demand time and financial and
human resources, which the vast majority of rural entrepreneurs cannot afford, especially
in countries where there is a concentration of small and medium-sized farmers.

Despite the different models, systems, methodologies and information about agricul-
tural enterprise management, it is a challenge for agriculture to train rural entrepreneurs
to assimilate and apply concepts of competitiveness, quality and management. Further-
more, in many agricultural regions, productivity and profit are not always achieved in a
sustainable way.
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The farmer (rural producer), in general, spends much of his time on technical issues
and routine tasks, mainly focused on productive aspects, postponing the adoption of
several administrative aspects. Additionally, in general, their decision-making is not based
on methods that allow the systematic reproduction of the processes. Therefore, important
stages of management are impaired and can compromise the activity as a whole.

For this reason, it is important to develop an evaluation system that can introduce
rural producers to the world of administration in a gradual and didactic way, with time for
learning and assimilation of management concepts in a balanced way, and beyond this, to
help identify failures farms” management systems and provide information to correct them
quickly and at low cost, in a way that works for companies.

Due to this scenario, the main objective of this work was to develop a simple, fast and
low-cost application tool to support the transformation of farmers into rural entrepreneurs.
The effective and periodic use of this tool aims to improve the level of management of
agricultural enterprises and increase their competitiveness and sustainability in the long
term. The goal is to promote the sustainable growth of rural businesses, not just support
its survival.

The purpose is to offer a free tool that can be applied by the farmers themselves
(self-assessment). Where the low level of education and training of farmers prevails,
public or private technical assistance can support its application. Cooperatives, producer
associations, rural unions and even companies supplying agricultural inputs will also be
able to carry out the assessment and provide the results to farmers.

This tool can also support the elaboration of sectoral public policies, as well as assisting
the work of rural extension and scientific and technological research and identifying the
main deficiencies in the management of agribusiness.

2. Materials and Methods

To achieve the objective of the work, a tool was developed to identify the stage of
administration of the rural company: the Management Degree Identification Method
(MIGG) for the flower and ornamental plants (cut and potted), coffee, vegetables and
fruits (in the field and in a controlled environment). The tool can be applied by printed or
electronic form, in this case, a report is issued with recommendations for corrective actions
as soon as the evaluation questionnaire is completed (the software will be made available
free of charge to entrepreneurs, researchers and public or private institutions).

2.1. Choice of Management Criteria and Indicators

For the selection, prioritization and ranking of the themes and management indicators
adopted, MIGG is based on the criteria recommended by a Brazilian institution, the National
Quality Foundation (FNQ), and used in its company management assessment system, the
Management Excellence Model® (MEG) [24,25].

The MIGG, inspired by the FNQ’s MEG, allows the use of its concepts with agricul-
tural companies, from small rural entrepreneurs to large agribusiness establishments. Its
development for the different agricultural segments (flowers, coffee, fruits and vegetables)
took place in four main stages:

(1) Survey of technical information on agricultural production, harvesting, post-harvest,
packaging, logistics and administrative aspects and survey of sectoral characteristics
(Rapid Rural Appraisal—RRA) [26] and survey of sectoral characteristics—Method of
Collection and Systematization of Secondary Information (MECASIS) [27];

(2) Identification of critical factors for the production chain based on the results of the
previous step, followed by the selection and ranking of parameters for evaluating the
sustainability of production using the Delphi Technique [28,29];

(3) Confrontation of the critical factors identified for each production chain, with the
secondary information identified, respectively, for each chain, in the first step;

(4) Preparation of management scripts, aimed at continuously raising quality standards
in the stages of agro-industrial systems.
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2.2. Focus Group Methodology

The validation of tests applied through questionnaires is important to verify if the
test really has the capacity to measure the variables it proposes to analyze, as well as
allowing the verification of the coherence and degree of difficulty of the questions, and the
contribution of the survey to the target audience and its scope.

In order for the results of the analysis of the degree of management of companies, for
each crop, in different producing regions to be comparable, the assessment tool needs to be
the same for all regions.

The focus group methodology was used because it is repeatedly indicated in the
literature as appropriate for the assessment of tests applied through questionnaires in
different areas of knowledge. Its use stands out in the case of applied qualitative research,
especially in social sciences [30-33].

The different concepts of focus group (FG) depend on the interest of the survey, due
to the wide range of investigations it allows. In general, it is idealized as a quick, easy
and practical procedure for the researcher to contact the population he intends to study.
There are authors who emphasize the character of bringing together people with specific
characteristics to produce qualitative information about a specific issue. Others characterize
the FG as a research technique in which a group of people belonging to the target audience
discuss information about a specific issue, which is the focus of the study. This feature is
also conceived as a special type of group interview, aimed at gathering detailed information
about a specific issue from a group of selected participants. FG participants should feel
free to reveal the nature and origins of their opinions, allowing the issues to be broadly
understood. The objective needs to be very well defined, so that the group focuses on
important issues and is motivated to participate in the entire process. The optimal size
ranges from 10 to 12 members, so that there is effective participation by the entire group.
There are authors who recommend 6 to 10 members. There must be a moderator, responsible
for organizing the discussion agenda and preventing the issue under discussion from being
dispersed. Some authors also recommend performing a pre-test before applying the FG,
which can be undertaken by applying the questionnaire to a small group of respondents
with characteristics similar to those of the target population [34,35].

3. Results

So far, the tool developed consists of four agribusiness segments: flowers, coffee, fruits
and vegetables. However, other agricultural and even livestock segments may be added.
The software for applying the tool in the different segments of agribusiness should be made
available through a digital platform, such as an Agricultural Management Platform.

3.1. Identification of Management Indicators—Delphi Technique

The management script developed aims supports the continually raise quality stan-
dards at all stages of the production system. It assesses eight criteria, selected by Delphi
technique, which aim at excellence in management: strategies and planning; leadership;
customers; society; information and knowledge; people; processes; and results.

The 64 questions that make up the questionnaire are simple and direct and admit
only two answers: “yes” or “no”. Therefore, the subjectivity that often accompanies a
descriptive or qualitative method is minimized (Table 1).

3.2. Identification of the Management Degree

Each of the 64 questions (management indicators) has a weight, which provides the
respondent’s assessment with a sum of points. The eight criteria total a maximum of
1000 points (Table 1). The organization of the scoring system is based on the Management
Excellence Model—MEG, from FNQ (which also has a maximum of 1000 points), but
they are weighted and distributed according to the hierarchy of criteria, specific for the
agricultural segment analyzed, according to the Delphi methodology.
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The total points obtained classify the degree of management in levels from one to nine,
with “one” being the lowest and “nine” the highest (Table 2).

Table 1. Management criteria and indicators: Management Degree Identification Method—MIGG *.

Criteria Management Indicator Points Criteria Management Indicator Points
01. Business plan 15 34. Use of improved genetic material 10
,§ 02. Mission, Vision and Values 15 35. Performs variety testing 10
@D 03. Planning 15 36. Uses certified seedlings and seeds 10
g 04. Production adjustment indices 15 37. Regularly performs nutritional control 10
n
Subtotal 60 38. Uses precision equipment 10
05. Fair administration 10 39. There is adequate guidance 10
for harvesting
.E* 06. Friction solution 10 40. The harvest is carried out correctly 10
2| 07. Communication: objectives and results 10 41. Transport of the crop is adequate 10
-qué 08. Information on productive factors 10 @ 42. Is there an adequate post-harvest unit 10
2 .
3 09. Obligations and responsibilities 10 8 43. There is control of the 10
£ products parameters
Subtotal 50 44. Products are stored properly 10
10. Definition of sales values 15 45. Products are regularly evaluated 10
" 11. Regular product evaluation 15 46. There are regular quality inspections 10
5 12. Telephone targeting customers 15 47. There are preventive maintenance 10
% 13. Customer history 15 48. There are organization and cleaning 10
§ 14. Customer complaints 15 49. There is quality control 10
v 15. Solving delivery failures 15 50. There is a history of volumes collected 10
Subtotal 90 51. Rural credit is used 10
16. Rational use of agrochemicals 10 52. Rural insurance is used 10
17. Correct disposal of water and waste 10 Subtotal 190
%‘ 18. Minimum age of employees 10 53. Assessing the evolution of sales 50
g 19. Participation in collective organizations 10 54. There is control of revenue evolution 50
b 20. Fees and taxes in order organizations 10 55. Direct customer satisfaction assessment 50
21. Ways to ensure ethics 10 56. Market relationship assessment 50
Subtotal 60 57. Assessment of the company reputation 20
22. Use public and private assistance 15 58. Environmental regulations 20
are respected
23, Use of internet 15 8 ?9. The well-being of employees 30
c 2 is respected
] : . .
2 24. The organization participates in events 15 F 60. Momto.rlpg the evolution 30
g of productivity
5 25. Keeps in regular contact 15 61. Classification of products by 30
= with customers pattern classes
26. Seek new marketing opportunities 15 62. Operational Efficiency Assessment 30
27. Use process protocols 15 63. Quality assessment of services received 20
Subtotal 90 64. Evalgahon of Corrective Actions 20
by Suppliers
28. Regular and correct use of I.P.I. 10 Subtotal 400
29. There is a health plan for employees 10 Grand total = 1000 points
%: 30. Employee training 10
5] 31. Identification of leadership 10
~ 32. Employee performance assessment 10
33. Adequate remuneration for employees 10
Subtotal 60

* Scorecard of the self-assessment questionnaire. Source: Result of the work.
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Table 2. Classification of the maturity level of companies—MIGG.

Management Degree Maturity Degree Score

The approaches are highly proactive, innovative,
continuous use, permanent learning and fully
9 integrated. Favorable trends in all results. 851-1000
Organization is “a benchmark for excellence” in
most areas, processes or products.

Approaches are refined, some innovative, with
widespread use. The organization is a

8 benchmark for excellence in many areas, 751-850
processes or products.

7 The organization is a reference for excellence in 651-750
some areas, processes or products.

6 The organization is considered one of the 551-650

industry’s leaders.

There are gaps in the interrelationship of
5 management practices. Favorable trend in 451-550
most results.

Management practices are consistent with most
4 of the organization’s strategies. There are 341-450
significant gaps.

The approaches are suitable for some criteria.
There are positive results, but there are

3 inconsistencies between management practices 251-350
and strategies.
The first stages of development of management

2 practices are observed. There are significant gaps 151-250
to be filled.

1 The preliminary stages of management 0-150

development are observed.

Source: Result of the work.

Each of the MIGG questionnaires already developed (coffee, flowers, fruits and veg-
etables) were developed according to the same methodological set. The development of
the MIGG for other segments of agriculture should be carried out in the same way.

The methodological set includes the Delphi methodology for identifying and ranking
the main weaknesses and strengths of the agricultural product production chain for which
the MIGG tool is being developed. Each of these production chains has its own character-
istics. Consequently, the management indicators obtained for each product, especially in
relation to agricultural processes, may be different.

Consequently, the participation of some inputs in agricultural processes and the
relevance of aspects related to them, such as the use of agricultural plastics and the need to
recycle it, have different weights in each of the production chains.

In coffee production, for instance, agricultural plastic is used mainly in the production
of seedlings, irrigation systems (not always necessary) and, eventually, in greenhouses for
drying harvested grains, whereas in the production of flowers and vegetables in protected
environments, the use of plastic is significantly more important than in the production
of coffee.

Therefore, in Appendix A (Table A1), there are 64 questions that make up the MIGG
Vegetables, as an example of the way in which important aspects regarding the different
agricultural inputs permeate the 64 indicators. The use of agricultural plastic, for instance,
is linked to at least four indicators, namely 17, 37, 38 and 58.
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3.3. Tool Validation

To validate the MIGG as a diagnostic and intervention tool for agricultural production,
the focus group methodology was used. Taking the coffee segment as an example, the
geographical Microregion of Barreiras, in the Extreme West of Bahia state, Brazil, was
used as a basis for the application of the focus group, where coffee production is quite
homogeneous in terms of edaphoclimatic and technological conditions of cultivation, a
desirable characteristic in focus group methodology.

To assess the acceptability of the questionnaire, the clarity of the criteria and indicators
that make up the questionnaire, the accessibility of the vocabulary and the feasibility of
its self-application, the pre-test was carried out with eight coffee growers from traditional
coffee regions in the State of Sao Paulo, Brazil, with different technological and structural
characteristics. As a result, adjustments were made to the questionnaire presentation,
and a glossary was included in the electronic form, enabling entrepreneurs with different
socioeconomic and cultural levels to better understand the tool.

Despite the edaphoclimatic homogeneity and the homogeneity of the technological
level employed in the companies in the Focal Group sample, according to the requirement
of the method, it must be considered that the Far West of Bahia has a technological level
much higher than the average of most coffee mesoregions Brazilian properties and is
represented by properties that work effectively in a business system. Therefore, regarding
the feasibility of self-application of the MIGG by coffee growers with very low technological
levels, little access to information and little used to administrative and economic jargon,
the FG recommended that it be carried out by representatives of cooperatives, associations,
rural unions, or public or private technical assistance and rural extension companies.

Comparing the results obtained in the FG with the levels of management of coffee
companies, obtained through the MIGG, in the Extreme West of Bahia state, corresponding
to the Cerrado of Bahia state, it was concluded that the developed methodology is adequate
to measure the degree management of companies, since the results obtained correspond to
those previously expected.

That is, the validation proved that the MIGG adequately quantifies the degree of
management of rural establishments. Therefore, the MIGG tool will provide reliable
support for rural companies to implement corrective actions in their management process.
The effective and continuous implementation of corrective actions can transform, over time,
farmers into true rural entrepreneurs.

3.4. Online Tools and Digital Platform

After the MIGG validation, online tools were developed, and a digital platform—
Agricultural Management Platform—is under development, using PHP (Hypertext Prepro-
cessor, open-source programming language), HTML (Hypertext Markup Language), CSS
(Cascading Style Sheets), Bootstrap and Java Script languages.

When the self-assessment is completed, three files are automatically made available
to the respondent: (1) the degree of management of the assessed business and the total
score obtained; (2) the scores for each of the 64 indicators; and (3) recommendations for
corrective actions, classified according to the time required to solve the deficiencies:

Hight or immediate—to be resolved within a maximum of 30 days;
Medium or intermediate—to be effective within 120 days;
Low or slow resolution—to be effective within 360 days.

The application of MIGG should be carried out with some frequency, mainly because
the tool aims at continuous improvement. With each repetition, the farmer must follow
the recommendations for improvements in the management of his business. The imple-
mentation of corrections will require time, human resources and/or financial resources.
Therefore, it is recommended that the self-assessment be carried out close to once a year.
The farmer will be able to compare the score achieved in each evaluation with the one
obtained previously. The new score may represent an increase in the management level or
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at least an increase in the score if the farmer has implemented some improvement in his
management system.

Over time, it is hoped that the succession of assessments and the improvements
implemented according to the tool’s recommendations will help transform farmers into
true rural entrepreneurs. It is also expected that the sustainability and competitiveness of
its companies will grow significantly in the medium and long term, individually or in the
analyzed segment as a whole, locally or regionally.

4. Discussion and Conclusions

The study began in 2010, with the construction of a tool for the flower segment, applied
through a printed form, for a doctoral thesis. Then, other agricultural segments were
included. MIGG can be used in other segments of agriculture, such as grains or livestock,
for both milk and meat production. Currently, the tool consists of flower, coffee, fruit
and vegetable segments. The implementation of online tools started in 2016 and has been
improved since then. The effective implementation occurred in the following order: coffee,
flowers, vegetables and fruits. From 2015 were evaluated 1182 coffee farms, 51 producers of
vegetables, 45 of flowers and 5 of fruits in 17 Brazilian states. The application of MIGG over
the years has registered the management of companies at a given time. This was important
to show farmers how deficient the management systems in Brazilian agriculture are and
how much they can be improved. It also showed that the tool has been well accepted by
farmers and that its large-scale application is feasible.

The results already analyzed for coffee, flowers and vegetables show that, for those
segments, the business vision of management is still limited, with ample opportunity for
evolution, regardless of the main activity developed in rural firms, the size of the company
or even the company geographic location (Tables 3-5) (For fruits segments, the number of
evaluations is still incipient).

Table 3. Management degree in Brazilian coffee production according to MIGG assessment.

States and Brazil Management Number of MIGG Coffee Assessments per Region
Degree Average State Cities Microregins Mesoreginos

Bahia 5.59 91 14 7 3
Distrito Federal 6.00 2 1 1 1
Espirito Santo 6.26 175 28 9 4
Minas Gerais 6.56 475 109 30 11
Parana 6.21 170 32 12

Rio de Janeiro 9.00 7 2 2 2
Rondénia 5.50 19 11 5 2
Sao Paulo 7.36 243 40 17 11
Brazil 6.55 1182 237 83 38

Maximum management leval: 09 Minimum management level: 01

Source: Result of the work.

Over time, as rural establishments repeat their self-assessments, the MIGG database
will be able to assess the evolution of the degree of management of each of them. Conse-
quently, it will be able to verify if the management systems of those establishments have
been improved, so that the farmers can effectively be considered as entrepreneurs.

The main objective of the tool is to support the transformation of farmers into rural en-
trepreneurs. Its effectiveness in making the transformation itself will depend on the actions
of the farmer himself in the face of the identification of weaknesses in a management system.
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Table 4. Management degree in Brazilian flowers production according to MIGG assessment.

States and Brazil Management Number of MIGG Coffee Assessments per Region
Degree Average State Cities Microregins Mesoreginos
Ceara 6.00 1 1 1 1
Minas Gerais 7.00 5 2 2 1
Mato Grosso 7.50 2 1 1 1
Rio Grande do Sul 3.00 1 1 1 1
Sao Paulo 7.20 36 9 5 5
Brasil 7.03 45 14 10 9

Maximum management leval: 09 Minimum management level: 01

Source: Result of the work.

Table 5. Management degree in Brazilian Vegetables production according to MIGG assessment.

Number of MIGG Vegetables

Management Assessments per Region

State and Brazil Degree Average

State Cities Microregins Mesoreginos
Acre 6.00 1 1 1 1
Espirito Santo 9.00 1 1 1 1
Federal District 7.25 4 1 1 1
Mato Grosso 6.00 4 3 1 1
Mato Grosso do Sul 9.00 2 1 1 1
Minas Gerais 6.75 1 1 1 1
Para 5.00 1 1 1 1
Parana 8.00 1 1 1 1
Rio Grande do Sul 7.40 10 6 6 5
Santa Catarina 7.75 4 4 4 3
Sergipe 7.00 1 1 1 1
Sao Paulo 6.95 20 12 9 7
Tocantins 4.00 1 1 1 1
Brazil 6.94 51 12 29 25

Maximum management leval: 09 Minimum management level: 01

Source: Result of the work.

Furthermore, the tool developed can be adapted to the needs and edaphoclimatic
characteristics of the different producing regions, whether in Asia, Africa, Latin America,
Europe or any other geographic region.

Examples of a practical application of the MIGG tool is presented in preliminary study
by some authors, mainly for the coffee sector [36-38].

In summary, MIGG makes it possible to obtain information for rural producers to
improve their economic activity and transform it into an organized and profitable company.
It uses a questionnaire that is easy and quick to apply to classify activity management levels
with different degrees of organization. It allows pointing out strengths and weaknesses
and indicates corrective actions for maintenance and advances in the quality of processes.
The roadmap is based on the critical management points identified through MIGG. Every
year, rural entrepreneurs will be able to reassess their level of management and monitor
the evolution of their activity.

The MIGG tool and the establishment of an Agricultural Management Platform may ex-
pand the possibilities for rural entrepreneurs to seek and adopt new technologies, compare



Agronomy 2022, 12, 898

11 of 16

performance and share experiences from different situations and/or producing regions,
promoting their integration as proactive agents in production chains, regardless of its
geographic dispersion and, mainly, physical distances and communication difficulties,
characteristics of economic production activities in the countryside. They will also be able
to help evaluate and update guidelines for institutional programs—rural extension, scien-
tific research and technical training—and, by allowing comparisons between companies,
production processes, technological levels and regions, they will be able to help in the
evaluation of the competitiveness of local arrangements, aimed at development sustainable
regional development.

As for the efficient use of resources, MIGG emphasizes the achievement of qualitative
and quantitative results, aiming at the more efficient use of material, human, financial, ad-
ministrative and technological resources, as the improvement of the management systems
of companies seeks greater satisfaction and confidence of the customers, reducing internal
costs, increasing productivity through the use of appropriate technologies, improving the
image and agricultural processes, obtaining better quality products and accessing new
markets. It also aims to improve the efficiency of public and private companies, which
will be able to serve a greater number of users in less time and with specific diagnoses. As
for the possibility of integration, coordinated actions can be carried out, with initiatives
from other public or private bodies, as well as through the formalization of partnerships
between institutions.

Through an Agricultural Management Platform, statistics referring to management
levels generated by MIGG can be published on the internet, by geographic region and in
technical and scientific publications, allowing direct users (rural entrepreneurs) to compare
their performance (degree of management) with the averages of different regions.

Therefore, the Management Degree Identification Method emphasizes the transfor-
mation of farmers into rural entrepreneurs, through the creation and implementation of
mechanisms for greater transparency, professionalization and sustainability in agriculture
in different geographic regions.
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Appendix A. The MIGG Questionnaire Example: Vegetable Production

The 64 questions that make up the MIGG, incorporating the adjustments made as a
result of the pre-test, as well as the suggestions of the Focus Group, are presented below,
using as an example the vegetable segment:
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Table Al. Criteria and indicators that make up Migg Vegetable Production.

1. Criterion Strategies and Plans

This criterion examines the strategy formulation process, emphasizing the planning, organization, and strategy
implementation process.

1 Does the organization have a Business Plan? (Documented!)

5 Does the organization have a clear definition in a document about its reason for existing (Mission) and where it intends to
arrive in a defined future (Vision) and about the organizational principles that guide how employees (Values)? (Documented!)

3 Is there a plan with defined steps and goals to be fulfilled periodically? (Documented!)

4 Does the organization work with production “adjustment indices” seeking to adapt to the volumes of products demanded

by customers? (Documented!)

2. Leadership Criteria

This criterion examines the organization’s leadership system and the personal commitment of management to the establishment.

Does the organization’s management exercise its authority with fairness and respect in the relationship with employees,

> suppliers and customers

6 Frictions are not frequent and if there are complaints, are they resolved quickly with the participation of all those involved?

7 Does management frequently and clearly communicate the organization’s objectives and results?

8 Does the administration seek to be informed of all factors, internal and external, that influence the productive and
commercial aspects of the organization?

9 Does the administration take the lead in the main actions and seek to adequately delegate obligations and responsibilities to
other employees, including in relation to Occupational Health and Safety (OSH)?

3. Customer Criteria

This criterion examines how the organization segments the market, how it identifies and addresses the needs and expectations of
customers and markets, and how it strengthens its relationship with customers. It also examines how the organization assesses
customer satisfaction and dissatisfaction.

Does the organization know how to define sales values based on the costs and quality of its products, aiming to maximize

10 its gains?

1 Are the company’s products regularly evaluated for their post-harvest durability (samples testing “shelf life”) and
compared to the competition?

12 Does the organization maintain a telephone line to facilitate communication with its customers?

13 Is a record or database kept with the history of customer relationships?

14 Are complaints communicated to the company’s management and forwarded with priority to be resolved with the
customer and internally in the organization?

15 Are delivery failures (delays, under-order quantities or sub-standard quality) communicated to customers directly by

someone with a high position in the organization’s management?

4. Society Criteria

This criterion examines how the organization contributes to economic, social and environmental development in a sustainable way.

Does the organization seek to use biological control and/or carry out the rational use of agrochemicals in its production

16
processes?
Agricultural residues from the cultivation areas are processed for later incorporation into the production processes

17 (recycling/composting) and the other residues are destined by the organization as recommended by the National Solid
Waste Policy (Brazilian LAW No. 12,305, of August 2, 2010) including the destination of films, greenhouse covering screens,
plastic channels and other materials?

18 Does the organization always hire employees with an age equal to or greater than that established in the legislation?

19 Does the organization integrate at least one cooperative or association in the field of activity in which it operates?

20 Does the organization regularly collect fees and taxes, including social charges, complying with tax and labor legislation?

1 Does the organization have mechanisms to ensure ethics in internal and external relationships (Code of conduct covering

employees, customers, suppliers and society) and encourage its application throughout the chain?
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Table Al. Cont.

5. Information and Knowledge Criteria

This criterion examines the management and use of the organization’s internal and relevant external (comparative) information, as
well as the management of intangible assets that generate differentials.

Does the organization seek information from public and private assistance services to improve its production processes,

2 including in relation to Occupational Health and Safety (OSH)?

The organization makes use of the internet in at least one of the following aspects: search for information, communication
23 and dissemination of information about the organization through its own website, including in relation to Occupational
Health and Safety (OSH)?

The organization, through a management representative or qualified technician, regularly participates in fairs, congresses,

24 . ” . .
“field days” and visits to other production areas.

25 Does the organization, through a management representative or qualified technician, maintain a close relationship with
customers through regular contacts and visits?

2% Does the organization seek to identify and develop new opportunities for marketing its products and protect existing

marketing channels?

Does the organization have records and procedures protocols of technologies, methods and production processes as well as
27 seeks to identify, develop and incorporate innovations to add value to its products and services, including in relation to
Occupational Health and Safety (OSH)?

6. People Criteria

This criterion examines how conditions are provided for the development and full use of the potential of the people who make up
the workforce, in line with organizational strategies. It also examines capacity building and development, as well as efforts to create
and maintain a work environment and organizational climate that are conducive to performance excellence, full participation and
people growth.

In production processes, workers use E.P.I. regularly and correctly, recommended by a qualified professional, provided by

28 the organization?

29 Does the organization offer health insurance to its employees?
Does the organization offer opportunities and encourage the participation of its employees in educational and professional

30 training programs aimed at improving and developing its workforce, including in relation to to Occupational Health and
Safety (OSH)?

31 Does the organization seek to identify and develop the leadership characteristics of its employees, aiming to train future
sector managers and supervisors, including in relation to Occupational Health and Safety (OSH)?

30 Does the work system allow better performance of employees/employees and allows the leader to identify employees who
react faster to the challenges of the activities they perform, including in relation to Occupational Health and Safety (OSH)?

33 Has the work system, including remuneration and other incentives, contributed to a better performance of employees and

the identification of those with the capacity to seek and achieve new knowledge to Occupational Health and Safety (OSH)?

7. Criteria Processes

This criterion examines how the organization identifies, manages, analyzes and improves core business processes and supporting
processes. It also examines how the organization manages the supplier relationship process and conducts the management of
economic-financial processes, aiming at the economic sustainability of the business.

Does the organization seek contact with companies and research institutes aiming at the use of improved genetic material

34 o
in its crops?

35 Does the organization, whenever possible, use and test different varieties looking for pest and disease resistance
characteristics and new consumer market trends such as colors and formats?

36 In the cultivation process, does the organization use industrialized substrates as a way of guaranteeing the health and
quality of the crops?

37 In the production process, does the organization use protected cultivation (greenhouses and screened nurseries) as a way of
increasing the quality of the products?

38 Are the seedlings of the cultivated species kept in a protected environment and isolated from the subsequent stages

of production?
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39 In the cultivation process, does the organization require seedlings and seed certificates from nurseries and seed producers?

40 In the nutritional control of crops, does the organization make regular use of chemical analyzes and recommendations from
laboratories and/or specialized professionals?

41 Does the organization use electrical conductivity, pH and temperature meters of the nutrient solution in crop management?

1 Do employees and those responsible for the production process have adequate knowledge and guidance to carry out the
harvest at the right time?

43 Are the newly harvested products transported quickly and properly (packaging or basket) in a vehicle or equipment
specially designed for this purpose, respecting Occupational Health and Safety (OSH)?

44 Does the organization have Cold Storage Chambers for the conservation of its products?

45 Is the processing unit (Packing House) refrigerated?

46 Is the transport (dispatch) of packaged products carried out in refrigerated vehicles?

47 Is there a procedure and an employee in charge of preventive maintenance of machines and equipment?

48 Is there a routine procedure to keep work environments, including storerooms, sheds, fields and nurseries clean
and organized?

49 Are quality control inspections carried out regularly, such as the size of bunches or fruits, malformations, presence of pests
or stains on the products to be shipped?

50 Is there planning aimed at quality control and the reduction of conferences and inspections?

51 Does the organization use agricultural credit?

50 Does the organization use insurance for vehicles, machinery, improvements and other production factors used in the
cultivation processes?

8. Criterion Results

This criterion examines how the organization evaluates and analyzes the performance of production processes, economic and
financial, customers and market, people, society and suppliers.

Does the organization regularly monitor sales performance by evaluating what was expected versus what was

53 .
actually accomplished?
54 Is revenue growth periodically evaluated? For instance, comparing one year’s revenue compared to the previous
year’s sales.
55 Is the satisfaction of your direct customers monitored or obtained in any way?
56 In the relationship with the market, are problem solving and implementation of corrective actions recorded internally by
the organization and reported to the interested customer?
57 Is there a positive evaluation of the organization by a commercial, ethical administration, perceived as a valuable and
reliable company with its customers, suppliers and employees?
58 Has the organization worked to comply with environmental regulations? (Percentage of requirements met divided by total
applicable requirements, based on legislation and environmental commitments assumed).
Does the organization regularly assess the well being, satisfaction and motivation of its employees and are the jobs and
59 living area in accordance with national regulations? (For example, by the percentage of people satisfied with the
benefits offered).
60 Does the organization evaluate continuous improvement in productivity? Production per person or economic value added
per person, periodically, respecting Occupational Health and Safety (OSH)?
61 Is the percentage of plants or fruits produced within the highest standard classes regularly evaluated for each batch,
plot or harvest?
2 Is the operational efficiency of actions or crops evaluated in terms of consumption of fuel, energy, water or
fertilizers per unit produced?
63 Is the quality and punctuality of products and services received from suppliers systematically observed and measured?
64 Does the percentage of corrective actions implemented on time and effectively by the suppliers result in the strengthening

of the relationship with them?
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