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Abstract 
Dairy production in Brazil is an important activity of the agricultural sector and it has a vital role 
in the economic and social development process of the country. Brazil fluid milk consumption is 
estimated at 177 liters per capita per year. Consumption of fluid milk is forecasted to increase 
around 2 percent in 2013. The increase is derived mostly from an estimated increase in industrial 
use, supported by higher disposable consumer income. Milk drink products in Brazil are not only 
expanding in volume but also gaining in sophistication and health orientation. Brazil is considered 
as the top flavored milk drink market in Latin America. The lack of vision and understanding of 
the production chain as a whole, eventually led to an asymmetric behavior, in some situations, re-
sulting in losses along the production process, often justifying the dissatisfaction of producers. 
The differences in type of producers, technology standards, low investments, the profile of tradi-
tional estates, owners resistance to changes, cultural barriers and distrust lead to unbalance of the 
estate productivity and the disorganization of the supply chain. The present study proposes an 
investigation and classification of the dairy chain to demonstrate that it is possible to organize the 
estates of the dairy chain, using indicators to rank them, modeling best practices to improve 
productivity and become a sustainable productive chain. 
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1. Introduction 
Dairy production in Brazil is an important activity of the agricultural sector and it has a vital role in the eco-
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nomic and social development process of the country [1]. In 2012, dairy production was 22.3 billion liters of in-
spected milk, with an increase of 68% in the last decade (Figure 1). 

Brazil fluid milk consumption is estimated at 177 liters per capita per year. Consumption of fluid milk is fo-
recasted to increase around 2 percent in 2013. The increase is derived mostly from an estimated increase in in-
dustrial use, supported by higher disposable consumer income. Milk drink products in Brazil are not only ex-
panding in volume but also gaining in sophistication and health orientation. Brazil is considered as the top fla-
vored milk drink market in Latin America [2]. 

After half a century of little change, largely explained by strong government intervention in the dairy market, 
milk production chain begins in the early 90s, to experience significant changes in all market segments, from 
production to consumption [3]. Significant advances occurred in the farming and industrial phases, through the 
application of genetic control, artificial insemination, endemic controls, improved feeding and grazing, and the 
adoption of strict criteria for inspection, treatment, cleaning and disinfection.  

Most producers in the production chain are small traditional farmers, and milk is one of the sources of the es-
tate revenues. The investments are reduced and this jeopardizes the adoption of changes and advances, and re-
sults in low estate productivity. For instance, there are a number of small dairy estates who perform the milking 
operation manually and also use their cattle for slaughtering and calf breeding, which results in a low daily 
productivity. The differences in type of producers, technology standards, low investments, the profile of tradi-
tional estates, owners resistance to changes, cultural barriers and distrust lead to unbalance of the estate produc-
tivity and the disorganization of the supply chain. 

The lack of vision and understanding of the production chain as a whole, eventually led to an asymmetric be-
havior, in some situations, resulting in losses along the production process, often justifying the dissatisfaction of 
farmers. Furthermore, these changes and advances have brought improvements in the productivity of cleaning, 
feeding and management of estates who adopted them. 

The present study proposes an investigation and classification of the dairy chain, thus allowing productivity to 
be measured through indicators that supply the classification of producers and the best practices for development 
of this ranking to improve productivity. The intent of this research is to demonstrate that it is possible to organ-
ize the estates of the dairy chain, using indicators to rank them, modeling best practices to improve productivity 
and become a sustainable productive chain. 

2. Research Design 
In order to achieve the objective of this research a survey was carried out along with dairy producers in several 
regions of the state of Sao Paulo. To gather the information required by the analysis an exploratory research of 
qualitative nature was adopted. 
 

 
Figure 1. Brazilian inspected milk production (2002-2012). 
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For Gil [4], the exploratory research aims to provide closer familiarity with the problem in order to make it 
more explicit. Zikmund [5] believes that exploratory studies are conducted to clarify ambiguous issues; research 
is needed to better understand the dimensions of the problems. 

The research can be categorized as “survey” since it redirects the question directly to the interviewed mem-
bers of a significant sample of the universe that were studied and whose behavior we wish to know, because 
their results can lead to conclusions relevant to the data that were collected [6]. 

After the conclusion of the bibliographical research, that made it possible to establish the initial indicators re-
quired for the development of the field research, a number of meetings were held with the owner of farm 3J, the 
Itapetininga area in SP, also including agronomist Luiz Otavio Motta, consultant of the Estates of Fartura, to va-
lidate the chosen indicators. 

According to experts on the indicators, the main theoretical reference was the work of Gehlen [7]. The new 
information revealed the need to increase the indicators and their rating activities. In order to facilitate under-
standing and applicability it was then decided to group the indicators according to six activities, as shown in 
Table 1. 

 
Table 1. Indicators. 

AREA INDICATOR 

Management 

System for raising 
Milking Room 
Type of milking room floor  
Clean the milking room floor 
Type of milking 
Qty of daily milking operations 
Cooler 
Labor 
Number of employees 
Skill level of labor 
Cleaning and disinfection 
Artificial insemination 
Qty of milk supply cows  
Total of cows 
Total production (kg/day) 
Traceability 
Sale price/kg 

Sanity 

Control of Vaccination 
Control of Mastitis 
Control of Laminitis 
Total Bacterial Count (TBC) 
Somatic Cell Count (SCC) 
Determination of fat, protein, lactose, total solids, solids 
Veterinary monitoring 

Accommodation 

Pasture 
free-stall 
Temperature Control 
Fan system 
Misting System 
Roof Type 

Genetics Quality of breed  
Breeding improvement 

Nutrition 

Rations 
Silage 
Pasture 
Nutrition Improvement 

Calculated Average daily yield per cow 
Operating Revenue 

 Cost per stockcow 
 Milk production per stockcow 
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The field research was conducted between August and December 2009 and was developed by using a sample 
of dairy farms of various sizes in the areas of Itapetininga, Fartura, Avare and São Pedro, all in the state of SP. 
In total, 54 estates were surveyed, divided according to Table 2. 

This sample was chosen as a criterion of accessibility by the researcher, i.e. it is not strictly a probability sam-
ple. The research was directed at owners and managers of farms and facilitators (agronomists, agricultural tech-
nicians and decision-makers) considered as people with knowledge of the areas surveyed in dairy production 
and management, health, housing, genetics, nutrition, costs and reliability of the producers. 

The classification of producers was based on five levels of milk production capacity represented by P1, P2, P3, 
P4 and P5, respectively. Denomination of the levels was realized in accordance to the types of producers of Jank 
and Galan [8] and Gehlen [7] on adaptation of the author (Table 3). 

During the research it became evident that the gap between one producer and the other did not follow a linear 
scale. Objectively, the physical changes of the environment and the results are subject to evaluation. However, 
the organizational initiatives require knowledge and applications to automate aspects of health, hygiene, food 
stuffs, animal breed selection, and relationship with the players. The exponential scale expresses, in its whole, a 
closer result of what was perceived. 

3. Results and Discussion 
The estates surveyed were classified according to Table 4. 

The producers were divided into five classes according to their characteristics as follows (Table 5). 
Investigating the classification characteristics of the estates as well as the importance of each indicator, the 

estates can evolve in the table of proposed classification as the reports of producers: 
• Increase in productive efficiency of the estate; 
• A motivating factor or financial reward, as a bonus for volume or quality; 

 
Table 2. Number of estates surveyed by area. 

AREA NUMBER OF ESTATES 
Itapetininga 1 

Fartura 50 
Avare 2 

São Pedro 1 
Total 54 

 
Table 3. Classification of milk-producing estates. 

Level Name 
P5 Unskilled 
P4 Traditional 
P3 in transition 
P2 modern conventional 
P1 modern industrial 

 
Table 4. Classification of the surveyed estates. 

Area Number. Of estates classification 

Fartura 
34 P3 
7 P4 
9 P5 

Avare 
1 P3 
1 P2 

Itapetininga 1 P2 
São Pedro 1 P1 

Total properties analyzed 54  
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Table 5. Summary of the characteristics as related to the various classifications used. 

Classification Feature Summary 

P5 

• Milk is not the main source of income to the estate. 
• The animals are not of the milking quality as they also serve to the slaughterhouse. 
• The farming system is extensive. 
• The milking house is in a shed with no preparation. 
• Milking is done manually with no concern for cleaning and/or disinfection. 
• No technological resource is applied. 
• Administration methodology is not businesslike and labor is familiar. 
• The investments are minimal. 
• There is no concern for breeding or nutritional improvement. 

P4 

• Milk is not the main source of income to the estate. 
• The animals are not of the milking quality as they also serve to the slaughterhouse. 
• The farming system is semi-intensive. 
• The milking house is in a shed with no preparation. 
• Milking is done manually or mechanically with no concern for cleaning and/or disinfection. 
• The estate applies little technological resources as cooler and mechanical milking. 
• Administration methodology is not businesslike and labor is familiar. 
• The investments are minimal. 
• There is no concern for breeding or nutritional improvement. 

P3 

• Workforce is now composed of employees. 
• Administration becomes entrepreneurial. 

Moreover, a phase of investment is launched aiming at: 
• Genetic improvement; 
• Nutritional improvement; 
• Cleaning and disinfection in milking operations; 
• Artificial insemination; 
• Quality, considering such matters as content of protein, fat and total solids and lower total bacterial count 

(TBC) and lower somatic cell count (SCC); 
• Improved technological standard as cooler and mechanical milking; 
• Proper milking room; 
• Professional qualification of the labor. 

P2 

• Milk is the main and only source of income estate. 
• The manpower becomes professional and specialist. 
• Cows with milk quality and high daily productivity as the Dutch; 
• Semi-intensive breeding system; 
• Milking parlor with appropriate ditch; 
• Mechanized milking system as tandem and other; 
• Traceability; 
• Cooler; 
• Cleaning and disinfection in milking operations; 
• Balanced and controlled diet; 
• Sanitary controls; 
• Qualified professionals; 
• Shift system, since the cows are milked 24 hours a day. 

Furthermore, the activities require investments in: 
• Genetic improvement; 
• Nutritional improvement; 
• Artificial insemination; 
• Management systems; 
• Accommodation. 
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Continued 

P1 

• Milk is the main and only source of income estate. 
• The manpower becomes professional and specialist. 
• Cows with milk quality and high daily productivity as the Dutch; 
• Intensive management system—free-stall; 
• Milking parlor with mechanized milking system capacity; 
• Traceability; 
• Cooler; 
• Cleaning and disinfection in milking operations; 
• Balanced and controlled diet; 
• Sanitary controls; 
• Qualified professionals; 
• Shift system, since the cows are milked 24 hours a day. 

Furthermore, the activities require investments in: 
• Genetic improvement; 
• Nutritional improvement; 
• Artificial insemination; 
• Management systems. 

 
• Strategic planning aimed at the estate growing. 

In any case, investments will be necessary to improve infrastructure, technology standards, labor etc. Im-
provements can be made at short, medium or long term, for example, purchase of a cooler is at short term and 
genetic improvement could be at medium or long term. Best practices for development are: 

P5 (unskilled producer) to P4 (Traditional Producer) 
The evolution of producer from P5 to P4 consists on investments in technology standards, mainly in the ac-

quisition of a cooler, the dairy cooperatives pays R$ 0.10 less in the liter of non-refrigerated milk. 
P4 (traditional producer) to P3 (Producer in transition) 
For a producer to evolve from the P4 to the P3 class, his investments should be made to improve the technol-

ogical standards and production processes, i.e., the owner must improve productivity by focusing on the estate: 
• Acquisition of technological standards such as mechanized milking; 
• Start a genetic improvement program to increase milk production; 
• Nutritional improvement; 
• Qualification and employment of trained manpower; 

Or else, focus on practices that will improve the remuneration or bonus as milk quality, for example: 
• Perform cleaning and disinfecting in milking operations; 
• Sanitary control; 

The ideal target is to focus on these two points, increase productivity and obtain a better remuneration. This is 
the case with the Farturaproducers: the Frutap company pays up to R$ 0.11 more per liter of milk, depending on 
quality. 

P3 (Producer in transition) to P2 (modern traditional Producer) 
In this phase, the producer quits seeing milk production as a mere additional revenue and convert it into the 

main activity. The production increases and therefore it is necessary to think in productive efficiency to set the 
technological standards, processes and manpower according to demand; consequently the investments will focus 
on: 
• Professional upgrading and specialization of labor; 
• Enhance the structure of the milking room by building a ditch and a cooling room; 
• Milking system specialization thru the implementation of fishbone or tandem devices; 
• Purchase of larger equipment, such as a cooler; 
• Genetic improvement aiming at a better milking quality stock; 
• Nutritional improvement. 

P2 (Producer modern traditional) to P1 (Producer modern industrial) 
Producer evolution from P2 to P1 consists in increasing the estate productive efficiency, by using technologi-

cal resources and processes to supply the demand as swiftly as possible, because production is high and has to 



M. T. Okano et al. 
 

 
669 

be performed within the briefest limits; in this case, investment should be in: 
• Housing improvement, i.e., adopt the Free-Stall system; 
• Nutritional improvement; 
• Improving the quality of the stock, as acquisition of high quality (Dutch stock) animals; 
• Acquisition of technology standards such as system robotic or milking carousel, etc. 
• Channeled milking parlor; 
• Computerized control system. 

4. Conclusions 
After examining the results and final reviews of the research, the general objectives were met, and the contribu-
tion being a set of indicators meant to classify dairy farmers according to management, health, nutrition, housing, 
genetics and cost factors. The importance of each of these indicators was verified along with their share of con-
tribution in the productivity of the estate. 

We analyzed the main prevailing aspects of the production chain, as referenced in the literature and con-
fronted with the reality encountered in field research. 

We were able to prepare the development of better practices for producers in the classification table and help 
improve the organization of the estates composing the dairy chain. 

We understand to have hereby generated a relatively simple model—one that can be implemented in steps, 
depending on the producer competency and culture, and that serves as a facilitator to induce changes, innovation 
and economic growth of small businesses in the industry of bovine milk, both at the individual as well as the 
collective levels. 
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