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Abstract  
The purpose of this article is to conduct a study about the disposal of dairy production with 

emphasis on whey, suggesting that the treatment of these wastes agribusinesses are 

performed through reverse logistics. 
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The residue Whey and Environment 
Concerns about the environment have become the reality of organizations, be they public or 

private. Issues such as environmental protection of fauna and flora, maintaining biodiversity, 

aesthetic and sanitary conditions of the medium as well as the health of populations are 

closely related to the form of resource use by humans. As Braga et al. (2009), the quality of 

life on earth is associated with the balance of three points: resources, population and 

pollution, and the greater the population size, the greater the utilization of resources and 

consequently the greater the amount of resulting materials these activities, depending on the 

way they are disposed , are formed as pollutants to the environment. 
The National Solid Waste Policy - PNRS (Brazil, 2010) classifies waste as any 

material resulting from human activities in society, which can come in solid, liquid or 

gaseous state and require an environmentally correct disposal. Waste may also be 

characterized as something that was part of a production process and possibly not being 

tapped, although still present some use, in the same process or as a source of raw materials 

for other processes. The unconscious residue of small and medium agribusinesses disposal is 
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still an issue of concern these days (Ecogreens, 2010). Industries have sought alternatives, 

innovative and feasible for treatment and recovery of waste and agro-industrial development 

of new products, thus the production of alternative materials, is presented as a viable 

alternative to reduce costs in the disposal of tailings (Leo, 2011). 
In the environment of agribusiness, there are the dairy companies, which during its 

production of cheese and derivatives, we obtain the serum, liquid waste, opaque, with rich 

nutritional composition and high organic load, aspects which makes it a high- agent polluter 

when dropped into water courses without treatment, due to its high Biological Oxygen 

Demand (BOD) (Frigon et al.2009; Marwaha and Kennedy, 1988). According to Oliveira 

(2010), BOD of whey, or the amount of oxygen required to oxidize the organic matter present 

in it, equals 30,000 to 40,000 mg per liter of oxygen, an amount 100 times greater than 

necessary to oxidize the same amount of sewage. The alarming is that the production of 1 kg 

of cheese requires 10 L of milk and results in 9 L of serum (Prazeres, 2012). Due to the rich 

nutritional composition of the whey residue formed by proteins, minerals, vitamins, lactose, 

among others, research has been demonstrated by its use in the production of alternative 

materials such as sweeteners, animal protein concentrates, feed, biofuel/ethanol, foaming 

agent and emulsifier (Barbosa, Florentino and Florencio, 2010). Alternate materials whey, 

when they come on the market in production or business cycle, can be recycled product 

called whey, since undergone a process in which there was a reuse of the serum and from 

then on, became whether new products, since recycling is a process of transformation of solid 

waste involving the alteration of their physical, physico-chemical and biological properties, 

aiming for processing into new products or inputs (Brazil, 2010). 
In Brazil is produced on average 450 000 tonnes of cheese per year, and therefore are 

obtained around 4 million tonnes of whey. On the world stage, the generation of these 

organic residues corresponds to approximately 130 million tons per year, with only 15 % of 

which are from high- scale industries (Guimarães Teixeira and Domingues, 2010), with the 

remainder being medium, small and micro enterprises, which produce small amounts of 

serum and often located in rural or difficult to access areas, hindering the flow of the effluent 

and facilitating their improper disposal into the environment (Toni, Dorta and Imamura, 

2012). 

Law No. 12.305/10, establishing the National Solid Waste (PNRS) sets a priority 

order for the environmentally sound management of wastes: (1) non-generation, (2) 

reduction, (3) re-use, (4) recycling (5), treatment of solid waste and (6) environmentally 

sound disposal of waste, also proposing the shared responsibility of everyone: manufacturers, 

importers, distributors, traders, consumers and holders of public cleaning services at the life 

cycle of products (Brazil, 2010). However, for lack of supervision and outsourced 

alternatives for small and medium producers of whey, there is a lack of management for their 

waste, resulting in product storage tanks for future decision-making in environmentally costly 

treatments for disposal correct or even prohibited disposal in the middle, without proper 

treatment (Toni, Dorta and Imamura, 2012). 

In this context, this paper analyzes the disposal of waste from the dairy 

agribusinesses, with emphasis on whey, proposing that your treatment is done through 

planning of reverse logistics, which is in a method, which enables action the reverse channel 

recycling and understanding of the supply chain for recycled products, understanding how 

recycled product, the alternative material generated by manipulation and reuse of whey. 
  

Supply Chain and Reverse Logistics and Production Cycle 
It is known that different types of waste, resulting in a productive or human activity, may 

serve as a source for raw materials and trigger a new production cycle, depending on the 

management that you receive during your treatment. A production cycle is associated with 
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the sight of a supply chain, according to Ballou (2010) is equivalent to the integrated 

management of supply logistics, production logistics and distribution logistics, thus 

answering in the movement of raw materials and equipment from the point of origin, through 

production and processing to the final consumer. The Reverse Logistics is related to the 

activities involved in managing reduction, handling and disposal of products and packaging 

(Razzolini, 2009). 
According to Leite (2009) is the area of logistics business that plans, operates and 

controls the flow and the corresponding logistical information, the return of goods after-sales 

and post-consumer productive cycle through the channels of distributions reverse: recycling, 

reuse and chop, adding values: economic, ecological, cool, logistics, the corporate image, 

among others. The Reverse Logistics can be associated with a term used to refer to logistics 

in recycling, disposal and management of waste contaminants aiming to recapture the 

intended value or proper disposal, handling the impact of related to this process (Pereira 

2011) costs. Figure 1 shows the supply chain/production cycle, major decisions regarding 

your process and performance of the Reverse Logistics. 
 

 
Figure 1 - Supply Chain / Production Cycle and the performance of the Reverse Logistics. 

 

As illustrated in Figure 1, suppliers or responsible for the extraction and delivery of a 

raw material or supplies, match source Supply Chain / Production Cycle and end consumers 

to the same end point. The Reverse Logistics enters its activities, collaborating with: waste 

treatment, the ultimate disposition of these environmentally appropriate, recycling and/or 

reuse. The performance of the Reverse Logistics is refers to waste generated in the 

manufacture of products, responsible for Production Logistics, or waste generated by the final 

consumer, in order to return them to the top Supply Chain/Cycle Productive Way of the 

prolong the life of them, thus increasing the time of use of a resource and helping to maintain 

the quality of life on the planet. Regarding the logistics of supplies, this is the main function, 

create conditions for the purchase of supplies (raw materials, equipment, labor, information), 
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manage your inventory and prepare effective conditions for storage and transport (Severo 

2006). Have the logistics of production, begins with the Planning, Programming and 

Production Control (PPCP) (Severo, 2006).  
The PPCP is a system of plans and methods, divided into strategic, tactical and 

operational levels, with various integrated activities, and are responsible to assist in decision 

making, involving a range of issues, in order to define what, how much and when to produce, 

buy and deliver, in addition to who and/or where and/or how to produce, intervening in the 

strategic management of business operations (Fernandes and Godinho, 2010; Tubino, 2000 

and 2009; Corrêa and Corrêa, 2012). The logistics of distribution, in turn, is responsible for 

planning the distribution of finished products to local warehouses, wholesalers, retailers, 

dealers, stores or consumers. From the applications, it defines the transport modes and routes, 

and also responsible for the dispatch of the withdrawal of stocks until delivery to the final 

customer (Ballou 2010). 
 

Method of Reverse Logistics planning for Whey 
With the understanding of Supply Chain / Production Cycle , as well as the performance of 

the Reverse Logistics in it, it is possible to develop a method for managing waste in this case 

whey. Therefore, an appropriate proposal for the management of waste whey milk in dairy 

agribusinesses, would be the implementation of reverse logistics planning through a reverse 

channel recycling. About a scaling or projection of the supply chain or production cycle of a 

recycled product whey is possible to understand the application of Reverse Logistics and 

manage it. 

The proposed Reverse Logistics whey develops in 5 subsequent steps, namely: the 

producers, the market, the supply logistics, the logistics of production and distribution 

logistics. The setting, the actions and the theoretical basis of each step are presented below. 

1) The Producers - consists of seeking information on location and quantity of the 

waste producers whey and seeks to define: the relative area of the region of interest, 

the location and number of sampling points of matéria-prima/soro milk; the amount of 

production of whey milk residue at each collection point selected, and then at full 

capacity within the sample collection (Corrêa and Corrêa 2012). 
2) The Market - establishes the choice of recycled product whey would benefit the 

region and obtain good demand, so that offset the costs and the process through 

market research. Consists of performing: market research and choose a product or 

alternative material; estimating the target audience or consumers of recycled product; 

beyond adequate to forecast demand (Fernandes and Godinho 2010) calculations. 

3) Logistics Supply - consists in planning the logistics of supply of recycled product 

chosen , aiming planning conditions of purchase of supplies, inventory and effective 

conditions for storage and transport. Becomes necessary to define: the politics of 

collection management between suppliers and the system storage, transport and 

packaging of raw materials, the routing of waste transportation to the point of storage 

( Ballou 2010). 
4) Logistics Production - involves planning the production of recycled product in 

order to define what, how much and when to produce, buy and deliver, in addition to 

who and / or where and / or how to produce. In this step you will need to develop: a 

production plan at a strategic level for the recycled product of the serum, and the 

production plan should address structural decisions, such as production capacity, 

facilities, technology, vertical integration, among others. As infrastructural decisions: 

human resources, quality, planning and control of production / materials, performance 

measures, organization, among others (Tubino 2009). 
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5) Distribution Logistics - involves planning the logistics of distribution, in order to 

define the modes of transport and routes by which the recycled product would be 

delivered. Should determine: the management policy distribution to customers, the 

system storage, transport and packaging of finished recycled product, the routing and 

transport to distribution of recycled product (Ballou 2010). Table 1 presents the 

compiled method to implement the Reverse Logistics whey, their steps and their 

actions. 
 

Table 1 – Method of Reverse Logistics for implementation of whey, their steps and their actions. 
 

STEPS ACTIONS THEORETICAL BASES 

1 - PRODUCERS Define the area 

of the region of 

interest. 

Define 

localization and 

amount of 

producers. 

Calculate the amount of 

production of whey milk 

residue in the region. 

Corrêa e Corrêa, 2012 

2 - MARKET Conduct market 

research. 
Choose the 

recycled product. 
Estimate the audience 

through a demand forecast.  

 

 

 

Fernandes e Godinho, 

2010 

3 – SUPPLY  Set policy for 

collection 

management 

between 

suppliers. 

Stablish a system 

of storage, 

transport and 

packing of raw-

materials. 

Estimate the routing of 

waste transportation to the 

point of storage.  

Ballou, 2010 

4 – PRODUCTION  Develop a 

Strategic Plan 

Production 

Level. 

Develop 

structural 

decisions. 

Develop infrastructure 

decisions.  

 

Tubino, 2009 

5 - DISTRIBUTION Define the 

management 

policy 

distribution to 

customers. 

Determine the 

system of 

storage, transport 

and packing of 

the recycled 

product. 

Estimate the routing and 

transport to distribution of 

the recycled product. 

Ballou, 2010 
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Conclusions 
 

With the completion of these steps, believed to be possible to get a proper planning of reverse 

logistics whey through a recycling process that would lead to a new product: animal feed, 

sweeteners, dietary supplements, nutritional feed additives, biofuels, etc. emulsifiers or 

foaming agents, in order to enable his return to Supply Chain/production stages, bringing 

benefits to society in terms of socio-economic development as well as collaborating with a 

sustainable approach to the preservation of the environment and for the extension the useful 

life of milk. 
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