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Executive summary

In the context of the project, an interactive tool (“Interactive BlockWASTE Tool”) has been
developed, which is free of access and is implemented within the OER, developed in the “l04:
BlockWASTE Open Educational Resource”.

The aim of the tool is to offer users several keys to achieve the integration of Blockchain-based
MSW and help them understand the whole traceability and visibility of municipal solid waste
from the beginning to the end of their management. With the “Interactive BlockWASTE Tool”
(https://game.blockwasteproject.eu/), the user will be able to visualize how the encrypting of
information of a Blockchain works in a role-playing environment, exploiting - whenever
needed - the information collected within the waste database (i.e. “O3/A1. Production of the
database for the E-Learning Tool”) that has been created.

Although the Application Form initially foreseen one interactive tool (i.e. the “Interactive
BlockWASTE Tool”), it was decided to develop two different modules in order to better serve
the educational needs of the BlockWASTE project’s identified target groups and final users.
More specifically, the first module (Blockchain module) aims at visualizing how the encrypting
of information of a Blockchain works and is addressed to users who are not familiar with
Blockchain technology. This module is described in detail in the 03/A3. Interactive
BlockWASTE Tool document. The second module (initially called “MSW Management Tool”)
focuses only on MSW management using an interactive role-playing game.

The document hereinafter describes the procedure a potential user should follow to
successfully play the game (second module). Additional information can also be found in the
03/AS3. Interactive BlockWASTE Tool document.
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1. Introduction
1.1. Description of the BlockWASTE project

The project aims to address the interoperability between waste management and blockchain
technology and to promote its proper treatment through educational training, so that the
data collected is shared within a safe environment, where there is no room for uncertainty
and mistrust between all parties involved in waste chains or cycles.

For this purpose, the objectives of the BlockWASTE project are as follows:

e To conduct research on solid waste generated in cities and how it is managed, so that
an information base of good practices can be created that helps reintroduce waste
into the value chain, promoting the idea of Intelligent Circular Cities.

e To identify the benefits of the Blockchain Technology within the municipal waste
management (MSW) process.

e To create a study plan that supports the training of teachers and professionals of
organizations and companies of the sector, in the overlap of the fields of Waste
Management, Circular Economy and Blockchain technology.

e To develop an interactive tool based on Blockchain technology, which will make it
possible to put into practice the management of data obtained from urban waste,
thus visualizing the way in which the data is implemented in the Blockchain and
enabling users to evaluate different forms of management

Further information is available from the BlockWASTE project website
https://blockwasteproject.eu.

1.2. Objective of this guideline

This report sets out the guidance notes and functional specifications of the interactive tool.
Mainly the look and feel and the interactions with the users. These functional specifications
and user guidance serve as an ongoing reference point for the lead developer of the task to
write the programming code. This document shows the visual appearance of the user
interface and the description of each of the possible user input actions.

A translation of the website of the tool is available, making it accessible in all project
languages.
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https://blockwasteproject.eu/

2. BlockWASTE Tool

2.1. Introduction to the interactive tool.

The BlockWASTE learning tool can be accessed from the project website:
https://blockwasteproject.eu/. Once inside the website, click on the E-LEARNING TOOL tab
(https://blockwasteproject.eu/elearning-tool/).
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Figure 1. Within this section of the website, the user must click on LOG IN to access the tool.
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https://blockwasteproject.eu/
https://blockwasteproject.eu/elearning-tool/
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E-LEARNING TOOL

LOG IN

Figure 2. The “LOG IN” button that the user must click on

The interactive tool, BlockWASTE, has been approached as an interactive role-playing game
focusing on MSW management. This game allows the interaction of a class group through the
use of computers (but also tablets or even smartphones) and shows in real time the progress
to the whole class.

The tool has 5 “Game Slots”, in order to accommodate a larger number of users. It is necessary
to select the “Game Slot” to which the user wants to have access.

Co-funded by the .
Erasmus+ Programme Interactive Block WASTE Tool

of the European Union

Innovative Training Based on Blockchain Technology Applied to Waste Management -
Project code: 2020-1-EL01-KA203-079154

The “Interactive BIockWASTE Tool" has been developed in the framework of the Erasmus+ BlockWASTE project (Project code: 2020-1-EL01-KA203-
079154) and aims to support e-learing training in MSW management sector and how Blockchain technology could promote Gircular Economy. The
Tool through an interactive interface, aims to help users understand the basic functions and parameters of MSW management, from the generation of
MSW to the end of their management, and the role of Blockchain technology in it

For detailed instructions on how to play the game, the users (trainers and trainees) are strongly advised to consult the Interactive BIockWASTE Tool
User's Manual (coming soon).

Game Slot 1 Game Slot 2 Game Slot 3 Game Slot 4 Game Slot 5

Occupied Free Free Free Free
time left: 2h:56m:4s

Disclaimer: The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which
reflect the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained
therein

Figure 3. The page where the user selects an available “Game Slot” in order to play the game
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Once the “Game Slot” has been selected, the user's role must be chosen. You can enter either
as a “Mayor” (in charge of the MSW management authority) or as a “Household”.

Innovative Training Based on Blockchain Technology Applied to Waste Management -
Project code: 2020-1-EL01-KA203-079154

Enter as Mayor

ENTER

Enter as Household

Choose Household

household.. -

ENTER

Figure 4. The page where the user selects the role of the “Mayor” or the role of a “Household”

2.2. Access as Mayor
Click “ENTER”.

Innovative Training Based on Blockchain Technology Applied to Waste Management -
Project code: 2020-1-EL01-KA203-079154

Enter as Mayor

Enter as Househ

Choose Household

housenold... v

ENTER

Figure 5. An example where the user selects the role of the “Mayor”

Choose a plan from the drop-down menu. There are four alternative waste management
schemes as options for the municipal authorities:

. S1. Aerobic MBT — Compost

Co-funded by the
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. S2. Anaerobic MBT — Compost
o S3. Anaerobic MBT — Anaerobic
J S4. Biodrying MBT - Anaerobic

These alternatives are discussed in “O3/A3. Interactive BlockWASTE Tool”.

Interac

Choose your plan

As the mayor, you have to select a plan for .

Choose wiselyl

S1. Aerobic MBT - Compaost
52 Anaerobic MBT - Compost
53. Anaerobic MBT - Anaerobic

S4. Biodrying MBT - Anaerobic

Figure 6. The “Mayor” selects one of the available waste management schemes from the
drop-down menu

Once selected, click on “Proceed”.

Choose your plan
As the mayor, you have to select a plan for ...

Choose wisely!

Plan

53. Anaerobic MBT - Anasrobic

Figure 7. Once the waste management scheme has been selected, the “Mayor” clicks on
“Proceed”
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Once inside, the "Mayor" obtains information on collection costs for each type of waste as
well as on the amount of MSW generated, separated and mixed by each household, etc.

Having the costs, the "Mayor" can define the municipal fees that each “Household” has to

pay.

] Interactive BlockWASTE Tool
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After the “Households” have submitted the information, the “Mayor” can assign

Also, by activating the option “Show MBT, Biowaste and MRF data”, the “Mayor” will receive
additional data regarding the material flows (input and output) in the different treatment
facilities. Also, the tool provides the opportunity to export the detailed results to a csv file for

further processing.

Al M $3. Anasrobic MBT -A. ~

January €403 €2585
Febuary €77 €433
March €00 €00

Apil €00 €00

August €00 €00
September €00 €00

October €00 €0.0
November €00 €00

December €00 €00

Total 2068 €480

Figure 9.
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The “Mayor” can also see additional information regarding the material flows




Al S3 Anacrobic MBT-A .~ @) Show MET, Biowasts, and MRF data [

BT - INPUT (Mied waste) MBT - OUTPU st st cost
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January 6710 2067 1356 1065 685 667 670 759 629 650 0.0 435 311 641 697 0.0 517 1783 5270 843 1265 4427 4043 3238 2450 2375 2780 €403 €585 €470 €1087 €178 €1051 €3672 €723 €462 €085
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Figure 10.  There is also the option to export the data to a csv file for further processing

2.3. Access as Household

Choose an option from the drop-down menu.

Innovative Training Based on Blockchain Technology Applied to Waste Management -
Project code: 2020-1-EL01-KA203-079154

Enter as Mayor
Enter as Household

Choose Household

-,

seho

ENTER

Figure 11.  The player selects the “Household” role

Click “ENTER”.
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Innovative Training Based on Blockchain Technology Applied to Waste Management -
Project code: 2020-1-EL01-KA203-079154

Enter as Mayor

ENTER

Enter as Household

Choose Household
PK1
PK2
PK3
PK4
PK6

PK5

Figure 12.  The user selects on of the available code names for the “Households”

{ Interactive Block WASTE Tool Himayor3_pk1! J &

Balance: -€28.00

Add data

Vot Household
@ Onlyshowmyentries Al Al

HH ISW generation HH MSW

nth)

January
Me 4 450 150 20 20 75% 25% 28 8

Total 20 €20.00 €28.00 €8.00

Figure 13.  The table containing the data of the “Household” that the user must provide

As far as the households are concerned, the game takes into consideration the following
variables:

e HH members
e MSW generation pc/year
e HH MSW generation/month
e Composition of MSW:

- Organics

- Paper

- Plastics

- Metal

- Glass

- Other
e Time spent on sorting waste (between 0-45 minutes per week)
e Value of time (€/hour.month)

(PATIEON Co-funded by the
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e Percentage of waste separated in different bins

e Percentage of mixed MSW (mixed waste, organic and other)
e Municipal fees (€/month)

e Total cost (€/month)

The variables HH members, MSW generation pc/year, Composition of MSW and Time spent
on sorting waste are defined by the user. To enter this data, you have to click on “Add data”.

Interactive BlockWASTE Tool

Balance: <€28.00

Add data
Month - Household -
. Only shoWmy eNflies All All
Househol HH MSW HH MSW Time spent on sorting waste Value of time Percentage
; members generation/ month  (between 0-45 minutes per week) (Euros/ month) separated (
January
Me 4 450 150 20 20
Total 20 €20.00

Figure 14.  Once the data have been entered, the user must click on “Add data”

In particular, MSW generation pc/year and MSW composition can be retrieved through the
MSW database that has been created in 03/01. The database includes data on MSW
generation and management in European countries, socio-economic data, MSW composition,
prices of recycled plastics, glass and paper, etc.
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Balance: -€28.00

Add data

Household members * MSW generation * pelyear

Organic: 0%  Paper:0%  Plastic 0%  Metal:0%  Glass:0%  Other 100%

Time spent on sortng vaste (2eween 045 i ice Loryeqk  Choose manth~ -

Sock Aws  ousshoder Tl vasie — 2 b o Lastuociges om prew Hash e Sowed

1 Blus UhuSftkdvuzk 39 Nemee(13)* % 8 30 019 X

2 Red  JifaaqQiTTn R (o) 82 74 93 a1 30 X
Nonce (1:3)

3 Blue KkwBs5559cqi 95 6 15 95 w0 o XK

Figure 15.  After entering the “Household” data, the user must solve a blockchain algorithmic
problem in order to be allowed to submit the data to the “Mayor”

After submitting the data, the user will receive the municipal fees (as defined by the “Mayor”)
and will be presented with her/his total cost (i.e. the value of time spent on sorting the waste
plus the municipal fees).
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