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1 INTRODUCTION

Technology has become the focus of disruptive innovation, in the face of the immediate need to
reinvent and migrate personal and business relationships to virtual form. In Brazil, the pandemic has
evidenced the lack of preparation and management of companies to adapt to the new demands of acting
online. Besides this, one of the immediate concerns during the pandemic was the environment, since it
became clear that the inappropriate use of natural resources and negligence in caring for ecosystems
contributed to the situation that the world has reached.

Green Logistics is the part of the system responsible for the environment, which includes the
processes of direct logistics and reverse logistics, dealing with reuse, remanufacturing, recycling, and final

disposal. Despite being the third most abundant element in the earth's crust, aluminum in its metallic form

does not occur in nature. The main source of aluminum is a reddish rock called bauxite, discovered in the
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of Les Baux, in France, which has an alumina (aluminum oxide; Al203) content of more than 40%.

(SAMPAIO et al, 2005).

About 95% of primary aluminum is produced through the beneficiation of bauxite. Almost all of

the world's bauxite production is used in the production of alumina, with the remainder being used in the
chemical, abrasives and cement industries (Valt, 2004). Alumina is obtained by the Bayer process, which,
to obtain metallic aluminum, is dissolved in molten cryolite (Na3AIF6). This mixture is deposited in an
electrolytic vat to reduce the alumina by applying high electrical currents. For 1 kg of aluminum, 2 kg of
alumina and 10 kW of electricity are used (UOL Chemical Education).

Through this method aluminum has become a metal that is widely used in everyday life, from
windows to alloys with high-tech applications. However, because of the high use of electricity in its
production, aluminum recycling is essential. Firstly by reducing the use of bauxite, since for each ton of
aluminum it is necessary to use five tons of bauxite (Ambiente Brasil, 2003). Since bauxite is an ore, it
needs to be extracted from nature, which causes considerable environmental impact. Also, during the Bayer
process, there is the production of the so-called red mud, a highly alkaline residue that is stored and, if it
leaks, causes a high-risk environmental impact, as has already happened (G1 Mundo, 2010). Second
because, with the use of recycled aluminum, it is possible to reduce the use of electricity in the manufacture
of new products by up to 95% (PARCS, 2019). And since this metal can be indefinitely recycled without
losing its properties, the use of aluminum waste represents a considerable reduction in environmental
impact through the lower amount of raw material extraction, the lower volume of stored red mud, and the
considerable reduction in electricity consumption.

Thus, how to facilitate transactions of aluminum waste that can be used as raw material by other
industries, in such difficult times as this, of pandemic? Therefore, the objective of this integrative project
was to develop a website, called EnvLOG, presenting solutions to meet the needs of companies to automate

the commercial transaction of aluminum waste in an objective and agile way..

2 METHODOLOGY

To achieve the goals of this project, the pillars of Design Thinking were used.

In the Insights stage, the group leaned toward the possibility of creating an online, website-like
platform. In the definition stage, conversations were held via email and a green logistics theme was decided
upon. In the ideation (Brainstorm) stage, continuous webconferences (Microsoft Teams) were held. In the
first meetings, it was decided that the data initially collected (theoretical foundation) about the problem
addressed would be discussed preliminarily in a partial report, in order to support the feasibility of our
product and prototyping. Still at this stage, a discussion about the group's expectations about the product
was started. It was decided to develop a site as a virtual negotiation point, “free market" style. The type of
company to be covered and its by-product (i.e. residue) to be negotiated was decided and previous data was

gathered about the aluminum industry and the use of residues.
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For the design of the site (prototype phase), the Canvas software was used in the elaboration o

vectorials. Also in this phase, for hosting the site, a free platform was chosen, such as Wix, which already
has some freeware layouts. The initial data were artificially generated by means of Excel spreadsheets
(Microsoft Office), in order to simulate a real negotiation.

The group was able to contact the company that generates aluminum waste, which prefers not to be
identified, and which also provided some actual data for the methodological validation of the site generated.

The indicators (or KPIs) that were used to manage this waste were: activity (purchase or sale),
source, quantity, minimum quantity, and price/kg. These same KPIs were used based on the tabs of the built
site. The verification of the functionality of all stages of the site and possible gaps (test phase) for adequacy

was done through the PDCA cycle (plan, do, check, act).

3 CONCLUSION

A database was created in Excel, where general data about aluminum was entered, such as its
denomination and classification, according to the purpose of use, as well as finishes such as painting. In it
were also inserted purchasing data, such as the value per kg and the minimum quantity for buying and
selling. This way, the creation of the site was made easier, once all the data was already gathered in a certain
place (attachment 1 and 2).

The EnvLOG platform (https://daniloadsfatec.wixsite.com/my-site) was created with the objective
of reducing the amount of waste disposed of in the environment, bringing together entrepreneurs who want
this type of residue, which for others would be disposal (attachment 3).

To access the platform, a simple registration is required, which can be done through Facebook,
Google or by typing data (attachment 4).

After registering, already on the platform, it is possible to view all products in stock and that can be
purchased, when entering one of them, it is necessary to put the amount of material you want to buy, and
choose whether to continue browsing the page, or finalize the purchase. When entering the cart, you can
check the order and choose the payment method to complete the purchase (attachment 5, 6 and 7).

There is also a section called "my orders", where all the data of orders placed on the platform is
stored. In addition, through the Forum on the platform, buyers and sellers can contact each other to solve
possible doubts and share more information about the products (attachment 8 and 9).

The PDCA cycle was used to evaluate the web platform before its publication, as shown in Table 1.

In this way, it was verified if the functionalities were adequate and active, in addition to the contents.
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Table 1: PDCA cycle for evaluating the EnvLOG platform.

TASK TOOL ACTIVITY
1 Identifying Mapping and triggering the various resources available on the platform for
Functionality registration, purchase and sale
Problems

P 2 Observation Analysis of triggering data for these resources

P 3 Cause Analysis The possible causes of error were checked using the following criteria:
Registration effectuation, Product display effectuation, Purchase and sale
effectuation, Payment, use of previous data and real-time data update

P 4 Action Plan Main corrective actions identified and necessary corrective actions: re-analyze
previous data, evaluate the use of Excel as a possible inclusion of dynamic
spreadsheets, create scenarios for supplier-buyer interaction

D 5 Execution After bug fixing, running scenarios interaction tests

C 6 Check The group started, at separate times

A 7 Standardization Excel spreadsheets with previous data from the waste trading company were used

A 8 Conclusion If the test performed successfully, new test was performed. If unsuccessful, return
to the designed scenario and task #1

In a simple web database search, it is possible to see that there is a well established market for waste
trading consulting. Companies are dedicated to attracting clients that want to outsource this trading.

With respect to web platforms, VG Waste - Integrated waste management system to ensure
environmental compliance (vgresiduos.com.br) (VG Waste, 2021) was found. In it, the entrepreneur
registers and, only after registration and in a private manner, can have access to various services such as
waste management (destination control in a single environment), annual inventories (generation of annual
conama and ibama inventories automatically), mandatory documents (generation of MTR, FDSR,
emergency form and other mandatory documents automatically), supplier management (supplier license
expiration alerts), supplier audit (tool to audit and verify suppliers), waste market (tool to search for
approved suppliers close to the client).

This way of presenting the product is quite different from the one proposed by this integrative
project group, since it is important that the product be seen in advance, even if the customer is not registered,
as a "free market". Therefore, the interested entrepreneur will only be able to commercialize after
registration, but will be able to freely view the suppliers previously checked, in order to favor free
competition and product diversity. The suppliers will have the complete file of the entrepreneur, his
situation in the aluminum market, and the product to be commercialized. In order to guarantee a good
business, tools for direct transactions will be used, such as tools like Mercado Pago (Mercado Pago, 2021)
and Pagseguro (Pagseguro, 2021). An amount is set aside from the buyer's direct account to guarantee
delivery of the product by the supplier. The transport has to be guaranteed by the supplier, since the
entrepreneur will have a mapping tool to select his closest supplier. When the delivery is confirmed by the
entrepreneur, and all the sales adjustments are met, the money is released to the supplier, and 10% of thj
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e is redeemed for the group's company. The 5% for registration and total purchase is charged directly

to the buying entrepreneur. This way, there are no monthly or annual subscription fees for suppliers or
buyers, but there is a charge after the negotiation. These values were based on a survey conducted by
Beefpoint in relation to marketplaces (Beefpoint, 2021)

A platform very similar to what the present project proposes is the Buying and Selling of Waste -
B2Blue (B2Blue, 2021). There are several types of waste that are advertised, but there is a limit to the
number of connections in the free plan, and there are other plans that allow more access to the client. There
Is no focus on a single waste and, because there is a very diversified offer, it may not provide security for
the negotiation of large lots, as expected from EnvLOG.

What was possible to observe is that the web platforms or marketplaces for trading aluminum waste
are very simple. Specifically for trading aluminum waste, the site Marketplace MF Rural (MF Rural, 2021)
was found. There, it was possible to verify some types of waste exposed for commercialization, with
variable prices, according to the supplier. It was not possible to verify the source of the prices displayed
there. As far as price databases are concerned, a very broad source of waste valuation is the Marmeleiro
Warehouse (Depdsito Marmeleiro, 2021). There, it was possible to consult the value of various aluminum
waste on a weekly basis, although the site does not indicate the source. One can see, therefore, that each
entrepreneur in the industry makes his own table based on the type of waste and the price of pure aluminum
sold.

It was concluded that the market for aluminum waste in the form of a marketplace or web platform
is still insipient. There is no fixed price base, and the price varies according to the type of waste and the
supplier. Although EnvLOG is only a prototype, the work allowed the survey of a gap regarding the
commercialization of solid waste, which will be useful as a database for circular economy and entrepreneurs

who intend to sell or buy aluminum to micro and large companies.
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ATTACHMENTS

Attachment 1: Aluminum commercialization data spreadsheet

Empresa Atividade Quantidade (kg) Quantidade minima (kg) Precolkg

Attachment 2: Aluminum Classification Data Sheet

Classificacdo Defini¢cdo

Attachment 3: EnvLOG site home page

Comercialize residuos de aluminio de forma objetiva e agil

@ Enviog Categorias Ofertas do dia Histérico Acessérios Férum Contato n 0
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Attachment 4: EnvLOG site login screen

Sign Up

Already a member? Log In

n Sign up with Facebook
E Sign up with Google

or

Sign up with email
Join this site’s community. Read more

Attachment 5: EnvLOG Site Product Category Screen

Comercialize residuos de aluminio de forma objetiva e agil

@ Enviog Categorias Ofertas do dia Histérico Acessdrios Férum Contato n ‘ -

Categorias

Filtrar por

Colegio -

Attachment 6: EnvLOG site product screen

Comercialize residuos de aluminio de forma objetiva e sgil

@ Enviog Categorias Ofertas do dia Histérico Acessorios Férum Contato o} a ® -

Estamparia branca

SKU: 0011

RE43:66-R$ 8,20
R$8,20/ kg

Sucada estampari

s /v wec com/Mpirallenvisallutm._campsiansvit_wixad liveiadsVersionwl
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Attachment 7: My cart screen / EnvLOG site order summary

Comercialize residucs de aluminio de forma objetiva e 4gil

@ Enviog Categorias Ofertas do dia Histérico Acassérios Farum Contato ﬂ ‘ 9 -

Meu carrinho Resumo do Pedido

Estamparia branca - 500 + R§410000 X Subtotal RS 4.100,00
e Envio Gratis
Sio Paulo, Brasil
‘ romoci
Total R$
B Adicione uma notz 4.100,00

& Checkout
& SECURE SHOPPING

Attachment 8: My EnvLOG order screen

Comercialize residuos de aluminio de forma objetiva e agil

@ Envlog Categoriss ~ Ofertasdodia  Histérico  Acessérios  Férum  Contato B a 9 -

(: #~ ) Danilo Pereira de Ol... -

N

~

Profile My Orders My Addresses  MyWallet  Forum Posts  Forum Comments My Account  Notifications  More

Meus pedidos

Verifique o status dos pedidos ou procure suas compras anteriares

Vocé ainda nao recebeu nenhum pedido a

Attachment 9: EnvLOG site forum screen

Comercialize residuos de aluminio de forma objetiva e agil

@ Enviog Categorias ~ Ofertasdodia  Histérico  Acessérios  Féum  Contato B a ¥ -

Forum EnvLog

Gerais Q Busear &

Comece a conversa

Seja o primairo a postar nessa categoria.

&7 Inicie uma Discussso (@ Faga uma Pergunta
Comunique-se com outros Receba respostas diretamente

membros. da
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Attachment 10: EnvLOG site contact screen

Comercialize residuos de aluminio de forma objetiva e agil

@ Envliog Categoriss  Ofertasdodia  Histérico  Acessérios  Férum  Contato B a @ -
Primairo Moma: Scbraname:
- .
Nos estamos aqui ;
Email:* Aesunto:

para ajudar.
Preencha o

Mensagem:

formulario para
entrar em contato.
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