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@ his is the sound of silence: who can listen it is a true sage. @ If you sort the garbage, you'll have resources in abundance.
@ Waoste in the hole becomes soii as a whole. @ Waoter from the river, drop after drop, creates o power.
@ Plants and flowers are friends, in the soil they play together. @) If you are not all that hungry, why not give it 1o your buddy?
@ Less bubbles less pollution, use the soop with moderation. (@) Water needs love and respect, it's the source of all the facts.
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4. Context of the organization
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4.1 Understanding the organization and
its context

The organization shall determine external and
internal issues that are relevant to its purpose

and that affect its ability to achieve the intended
outcomes of its EMS.



4.2 Understanding the needs and
expectations of interested parties

The organization shall determine:

a. the interested parties that are relevant to the
environmental management system;

b. the relevant needs and expectations (i.e.
requirements) of these interested parties;

c. which of these needs and expectations become
its compliance obligations.
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The organization shall determine the and
of the environmental management system to
establish its scope.

When determining this scope, the organization shall consider:
external and internal issues;
compliance obligations;
its organizational units, functions and physical boundaries;
its activities, products and services;
its authority and ability to exercise control and influence.



4.4 Environmental Management System

To achieve the intended outcomes, including
enhancing its environmental performance, the
organization shall establish, implement, maintain
and continually improve an EMS, including the
processes needed and their interactions, in
accordance with the requirements of this
International Standard.



: ENVIRONMENTAL MANAGEMENT:
SYSTEM l
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Ricercatori: 10 [——p»

Alpinisti: 18 | 3

Combustibile

(circa 750 1) >

Energia solare

SVOLGIMENTO
DELLA SPEDIZIONE

»

A

i

/

4

Materiali in arrivo: i
2.000 kg circa ¢

Materiali,
prodotti,
attrezzature:
6.000 kg (in difetto)

>

Materiali, prodotti,
attrezzature donati alle
popolazioni locali:
2.000 kg circa
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Scatol8®

o Records are the key points for checking the system and
calculating indicators.

o Scatol8® is a remote sensing network of environmental,
landscape and management variables based on free and open
technology (hardware and software)

o Scatol8® consists of a central unit and of peripheral units,
connected in a network. Sensors are connected to peripheral
units which transmit the data to a central unit, connected with
a server.

o It is possible to create a real-time monitoring of each measured
variable, as well as evaluate their performance over time.




= mi = The Scatol8® wireless sensor network

peripheral units

sensors

central unit router Internet server on the
Internet

sensors

sensors

remote PC
Crusc8
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= wayimB==f Tailor-made sensors & network
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SCAIT S Sensors

Environmental parameters

Acceleration

Power consumption

Wind direction

Distance

Liquid flow rate

Air quality (presence of smoke, benzene, carbon dioxide, LPG, propane,
hydrogen, oxygen, methane, carbon monoxide)

[lluminance

Mass (eg. Production waste )

Movement (eg. Intrusion, counting pieces, etc.).

Oxidation-Reduction Potential
pH

Rain

Atmospheric pressure

Radioactivity (a, B, y decays)

Noise

Temperature of liquids

Soil temperature

Air temperature

Soil moisture

Humidity

Wind speed

Vibration

Biometric parameters






SeaTTl S Crusc8
Scabtoly®@ —-=» Cruscy¥

WIND SPEED WIND DIRECTION PRECIPITATION LEVEL
km/h [0,120]

em [0,2000]

RELATIVE HUMIDITY SNOWFALL LEVEL
% [0,100] cm [0,10000]

WATER CONSUMPTION AIR EMISSION QUALITY PRESENCE

1 [0,100]

\

ppm [0,10000] unita [0,1000]
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Scatol8 system’s Guidelines

ENVIRONEMENTAL
ACCESSIBILITY MODULARITY COMPATIBLITY

Hardware and The system is When possible, all
software are fully constituted from electronic devices
based on open time to time, are placed in
technologies according to the recycled containers
requirements and or made of wood, on
specifications of individual aestethic

each application

rSCATOLS@’: A Pa,th‘
To Sustainability
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The remote sensing system was tested in four Alpine huts of the VCO:
Citta di Novara (2011)

Andolla (2011, 2012)
Enrico Castiglioni (2011, 2012)
Pietro Crosta (2012)

piano secondo

piano terra

piano terra

Clockwise:
Rifugi Andolla,
Castiglioni e Crosta

y -©®° iano terra
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Castiglioni
Test
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Secatols

Castiglioni =DAOLS

Network Architecture

alla Capanna
Castiglioni

SCATTL O 5



Rifugio Castiglioni
Network configuration:

* |ntrusion

* Electric consumption

* Gas

* Waste production
 Luminance

* External and internal humidity
» Liquid flow

» External temperature ‘
* |Internal temperature at dlfferent heights
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Visualizzare dalla data
15 -Giomo- v -Mese- ~v -Anno- ~
alla data
-Giommo- v -Mese- v -Anno- ~
: - : . [ Sensori:
VI flusso liquidi (1)
0.5
ResetZoom
0.0 i o RN .
13/4/2012 14/4/2012 15/4/2012 16/4/2012 17/4/2012 18/4/2012 19/4/2012 20/4/2012
0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00 0:00:00
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Citta di Novara
Network configuration

S

PR

LR

AN

rifugio Citta di Novara

- Coordinatore
* CdN_coordinatore




Rifugio Citta di Novara

Snow level
Anemometer

Wind direction

Rain Gauge
Kitchen temperature and rooms

Humidity: kitchen and rooms

Gas

Liquid flow

configurazione

satol8i R al Rifugio
o Citta di
Novara

1474 m .s.l.m.

Univérsita di Tafino
Dipartimento di'Scienze Merceologiche

http:/iweb.€€op.tnito.it/crestal
www.seatolBnet
http /Awww.youtube.com/userriccardobeltramo

Scatol8® nodo 1e2 Y




Rifugio Andolla
Network configuration

* Andolla
coordinatore

Sensori
® N
A 2 2% - NODO 1 rifugio Andolla

® 34 e 3
A e AR A Ba
3 : o 2 2 ,': ‘. -
1298 { e e ‘ - Produzione solare \ / =
n : | - Luminosita .,
- Temperatura digitale /
- Umidita digitale \

\




Rifugio Andolla
Network Configuration

al  Rifugio
Andolla

Solar production

External luminance T By

External temperature and humidit =~

|| Scat018®_nodoRX L Vﬁ .iUni\;ersitéidiToriﬁo
| ologiche

3 ",‘ httpi//web.econ.unita. it/crestal L

- - | - At N BT T | T T T | [TwwwsieSeel | PV 7|
e Ct rl C Stove CO n S u m t I O n f e htp:/Aww.ybutube.com/useririccardobeltramo
T ¥ '-""z"."»"-':?;t_.. B 3 5 aeon S5 S TNE i " | 9 |

= iy 3

Hine e I y

=3 i 3

! [ =

Internal temperature and humidity

Waste production

Ghas (3as

4 Liquid flow




IS THE INTERNET OF THINGS
HELPFUL TO MANAGEMENT
SYSTEMS IMPLEMENTATION?



DEMING CYCLE PLAN

RELATIONS BETWEEN SCATOLS8 AND EMS

DIRECT
CONTRIBUTION

INDIRECT

CONTRIBUTION

PLAN

4.3.1 — Environmental
aspects

4.3.2 - Legal and other
requirements

4.3.3 — Objectives, targets
and programme(s)

45




DEMING CYCLE DO

RELATIONS BETWEEN SCATOLS8 AND EMS

DIRECT INDIRECT
CONTRIBUTION CONTRIBUTION

4.4.1 — Resources, roles,
responsibility and authority

4.4.2 - Competence, training *
and awareness

4.4.3 - Communication *

4.4.4 - Documentation

4.4.5 — Control of documents

4.4.6 — Operational control *

4.4.7 - Emergency "
preparedness and responses




DEMING CYCLE

CHECK

DIRECT
CONTRIBUTION

INDIRECT
CONTRIBUTION

4.5.1 - Monitoring and

Prof. Riccardo Beltramo - Un

*
measurement
4.5.2 - Evaluation of N
compliance
4.5.3 — Non-conformity, N
corrective and preventive
4.5.4 — Control of records *
4.5.5 - Internal audit *

iversity of Turin - Department of Management

47
, Area of Commodity Science




RELATIONS BETWEEN SCATOL8 AND EMS

DIRECT
CONTRIBUTION

INDIRECT
CONTRIBUTION

The Top management
should review the EMS at
planned intervals for
ensuring its adequacy,
effectiveness and
suitability

Prof. Riccardo Beltramo - University of Turin - Department of Management, Area of Commodity Science
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Reports

H REGSGA9.12-1
Azienda X
Sistema di Gestione Ambientale ——
Registo indicatori rifiuti w
LUGLIO 2017 —
Riferimento
9.12 del Manuale del Sistema di gestone Amentale
REGSGA9.1.2-1 - Regstro indicaton rifiut
404
g 35 1
2 30
=1
i 251
g 20
T 151
a
=
5 10
3
G o5
00
materiale 1 malariale 2 materiale 3 materiale 4 matariale 5
W Obietfivo sotto il quale stare WMl Valore misurato
materiale 1:
Obiettivo 20 Ka
Produzione (Kg per unita): 2.7529411764705882
materiale 2:
Obiettivo 30 Kg
Produzione (Kg per unita):  0.8450704225352113
materiale 3:
Obiettivo 40 Ka
Produzione (Kg per unita): 29047619047619047
materiale 4:
Obiettivo 15 Kag
Produzione (Kg per unita):  15046728971962617
materiale 5:
Obiettivo 25 Kg
Produzione (Kg perunita). 24140959162995596

UNIVERSITA
DEGLI STUDI
DI TORINO

50



2 UNIVERSITA

| ¥4 )& DEGLI STUDI

Azienda di mockup reeseRs PITORING
Sistema di Gestione Ambientale @’/(((
Registro misurazioni del rumore medio A
GENNAIO 2018 Paieads

Riferimento
9.1.1 del Manuale del Sistema di gestone Amentale

REGSGA9.1.1-1 - Registro misurazond rumore medio area 2

8

-
o

& & 8 & 8 & 3

15/122018 16/1/2018 171172018 18/1/2018 19/1/2018 20112018 21/1/2018

—— obbligo DP| — disponibilita DPI I valore rilevato in dB(SPL)
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ENVIRONMENTAL !
MANAGEMENT i
SYSTEM !

PROCEDURES
OPERATIVE
INSTRUCTIONS

PLANS
PROGRAMS
DOCUMENTATION
MODULES

d SIMULATION
PROGRAM

SCATOLS8'’s other
detected variables variables
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Obijective

* Present a systematic literature review about
agro-industrial and environmental applications
that are using Internet of Things (loT)



Results (1/2)

* Q1) What are the main technological solutions of
the Internet of Things in agro-industrial and
environmental fields?

Monitoring (62%)
Control (25%)
Logistics (/%)
Prediction (6%)

55



Results (2/2)

* Q2) Which infrastructure and technology are using the main
solutions of loT in agro-industrial and environmental fields?

* Sensing variables:
1. about 26% of analyzed studies sense temperature
2. humidity 16%
3. physicochemical properties 11%
4. radiation 10%
* Actuator devices: 60% are for irrigation

* Power sources: most monitoring applications prefer
rechargeable batteries connected to solar panels

« Communication technologies: 41% Wireless Personal Area
Network (WPAN), 36% cellular, others are Lan or RFID/NFE&

» Storage: 93% own implementation, 7 cloud services



Nebbiolo Wine Producers Winery
Carema (TO)




Nebbiolo Wine Producers Winery
Carema (TO)

LEGENDA

NODO COORDINATORE

NODO
. 1 rullo trasportatore

7 diraspatrice

3 frantoio

4 pompa

5 pressa

cantina - linea di
produzione

cantina
punto vendita




Nebbiolo Wine Producers Winery
Carema (TO)
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Nebbiolo Wine Producers Winery
Carema (TO)

220U
rullo (W)
Q9 diraspatrice (W)
7 W pigiatrice (W)
2000 M porapa vinacce { W)
M anficatore (W)
1500 e 1N ol
.‘ b | v b v "
s'h ' v
. ? () Q 7 ? 1
- ‘ ‘:4 . . .
IUUD ‘ o : f y &"vv' !
v , ;
. ‘|
.
S00 , A
’ °£."-1 0 A0 .
I
U ..“.‘.l 5 » ' ' ' ' - » . ’ ' '
41072012 0:00:00 51052012 0:00:00 61072012 0:00:00 71072012 0:00:00 &/10/2012 0:00:00 971072012 0:00:00 1041052012 1171052012
0:00:00 0:00:00
60




Precision Agriculture: Predicting
Vineyard Conditions, Preventing Disease

Wireless sensor networks enable many new

opportunities and innovations in the field of
Predictive systems.

With these, pest prevention and irrigation can be
administered when necessary. The end result is

improved management, better grape quality, and
lower costs.
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Malino Felice
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Distilleria Beccaris




Baril8 - System for the introduction of innovative models of circular viticulture,
for production of sustainable territorial quality features
The planning scheme
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Baril8 - System for the introduction of innovative models of circular viticulture,
for production of sustainable territorial quality features
The architecture of the system
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Forecasts

* |HS forecasts that the loT market will grow from
an installed base of 15.4 billion devices in 2015
to 30.7 billion devices in 2020 and 75.4 billion

in 2025 (Source: loT platforms: enabling the Internet of Things, March
2016)

* The smart agriculture market is expected to
grow from $5.18 billion in 2016 to $11.23
billion by 2022, according to Markets and

Markets. (Source: marketsandmarkets.com)
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From no data to a deluge of data....
Walmart

e Employees: 2,3 million

e Turnover (2016): 482 billion dollars
e 11.500 stores in 28 Countries

e 260 million customers

 Walmart handles around 30 Petabytes of information



Agriculture big data characterization

* Volume (V1): The size of data collected for analysis.

* Velocity (V2): The time window in which data is useful and relevant.
For example, some data should be analyzed in a reasonable time to
achieve a given task, e.(%. to identify pests (PEAT UG, 2016) and
animal diseases (Chedad et al., 2001).

 Variety (V3): Multi-source (e.g. images, videos, remote and
fieldbased sensing data), multi-temporal (e.g. collected on different
dates/times), and multi-resolution (e.g. different spatial resolution
images) as well as data having different formats, from various
sources and disciplines, and from several application domains.

 Veracity (V4): The quality, reliability and potential of the data, as
well as 1ts accuracy, reliability and overall confidence.

* Valorization (V5): The ability to propagate knowledge, appreciation
and innovation.

Source: Chi, M., et al., 2016. Big data for remote sensing: challenges and opportunities.



Agriculture areas and big data usage

No. Agri-area No. of V1 (Volume) V2 (Velocity) V3 (Variety)
papers

1. Weather and climate 4 M M H
change

2. Land 5 H L M

3. Animals’ research 4 M H L

4. Crops 3 M M L

5. Soil 2 M L L

6. Weeds 1 L H L

7. Food availability and 4 M L M
security

8. Biodiversity 1 M L H

9. Fammers' decision making 2 H M H

10. Fammers' insurance and 5 H M M
finance

11. Remote sensing 3 H M M

Source: A. Kamilaris, A. Kartakoullis, F. X. Prenafeta-Boldu; A review on the practicé’of
big data analysis in agriculture



Opportunities / Barriers

Higher Effectiveness
Higher Efficiency

Involvement of the supply chain

e |[nvestments
* [ ack of Knowledge

e Cultural acceptance

Customer focus

Conseqguences

Newcomers (Data mining, Data Scientists, Business Intelligence)
Startups

New hybridization of SME’s

Agri-Enterprise concentrations

Higher Standardization
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