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the design of new holistic process lines

of the viability of fish side streams valorisation
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THE OBJECTIVE

® Efficient and sustainable valorization system of seafood side-streams into MARKETABLE PRODUCTS

Up to 70 % end up as low-value
products or waste
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SIDE-STREAMS

VALUABLE END-PRODUCTS

SMELL TASTE

: (@)
Protein ingredients Bioactive peptides Mineral supplements Savory compounds 49
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CHALLENGE

. A great number of
Viability of viability factors: High risk of Unprofitable
valorisation d : : imbl : §
alternatives g * Legal underestimating implementation o
when they are full- . Technica?l some of these these valor.lsat|on
scale implemented * Economic factors alternatives
e Environmental

It is necessary to

minimize that risk ;‘
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OBJECTIVE

» To help to take the right decision about waste-management strategies.

> To minimizes the inherent risk of a full-scale implementation of a new food waste valorisation

facility.
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AHP METHOD

Definition of all factors
- e B with impacts on the
1.-Problem Definition T sinimoscsenine
valorization option

2.-Key Viability Factors !

-Relative importance D000 V0O VD@ 13 14 15 16

-Limiting & conditional
ranges ',

AHP meth%d

-Matrix & rules decision

2 Development of Decision Matrices

U

Development of a tool for technical,

: g«s::er::::n:ndemironmental - Functions
3.-Software programing Software

J .
: : Feasibility Software
4 -Validation assessment vaidaton 2
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LEGAL VIABILITY

@ WAHPt: Waseabi AHP tos! - [n] *
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Legal viability | Tech viabiity —Econom viabilty —Erwviron viabiity —Weights Results = Sensitivity

 Viabiity Factor Units  Value  Sub-problem factor  Kind of factor Limiting ranges ~ Conditioning rangss _Relatve importancs | (EHSGRNSaaIVIaBi)
1 Listerla monocytogenes  CFL25g Legal aspect/Raw material Limitng Mot applicable Not applicable
2 Total viable cell count  CFU/g Legal aspect/final product Limiting Mot applicable Not applicable (0 R T
1 . o Ld L
3 Samonela spp CFU/25g Legal aspect/final product  Limiting Not applicable Not applicable > I t I I t fy t h m p I f t h t d d d -
4 Listeria monocytogenes  CFU/g Legal aspect/final product  Limiting Mot applicable Not applicable a OWS O Ve rl e co Ia n ce O e S u Ie SI e
5 E.Coll CFUig Legal aspect/final product  Limiting Mot applicable Not applicable ° ege °
e simticosos s crity [ e spoctia o Uiy Notmpicat Notapplcat stream of the legal viability constraints.
7 Pseudomona aeruginosa CFU/25g Legal aspect/final product  Limiting Mot applicable Not applicable
& Mouldlysast CFU/g Legal aspect/final product  Limiting Not applicable Not applicable
9 Arsenic (inorganic) mgkg Legal aspect/final product Limiting Mot applicabl Mot app > Th t t f t h H I H H H I b H It f
10 Arsenic (organic) mgkg Legal aspect/final product  Limiting Mot applicable Not applicable e O u p u O r IS a n a yS I S IS a SI l I l p e I n a ry res u O
11 Cadmium magkg Legal aspect/final product Limiting Mot applicable Not applicable
12_ Lead makqg Legal aspect/final product Limiting Mot applicable Not applicable L agal vinb: t h e ty p e Tr u e/ Fa I S e
13 Total Mercury makg Legal aspect/final product  Limiting Mot applicable Not applicable ok

o | |

_ ﬁ.”, . BE Skt - 9=
! AZTi & ‘CORFU2022

I Bio-based Industries Horizon 2020
- JU % Consortium European Unian Funding BASGUE RESEARSH 15-18 JUN
g * for Research & Innovation & TECHMOLOGY ALLIGNCE.

corfuli?2 uest.gr




O waseabiTool

TECHNICAL VIABILITY

@ WAHPE: Waseabi AHP tocl
B OO0

Legal_\r[abﬁliy Tech_viablity = Econom_viablity ~Erwiron_viability —Weights Results = Sensitivity
VIghWy FRcht. s

2 Generation Point 1_Cuantities of raw material in month 2 m3/month
3 'Genevaﬂon Point 1_CQuantities of raw material in month 3 m3'month
4 Generation Point 1_Quantities of raw material in month 4 m3/month
5 Generation Point 1_CQuantities of raw material in month 5 m3/month
] | Generation Point 1_Quantities of raw material in month &  m3¥month
7 Generation Point 1_Quantities of raw material in month 7 m3/month
.8 -Gsnera'ﬂon Foint 1_Quantities of raw material in month & m3month
9 Generation Point 1_Quantities of raw material in month 8 m3/month
10 Generation Point 1_Quantities of raw material in month 10 m3/manth
11.Ganevaﬂon Foint 1_Quantities of raw material in month 11 m3/month
12 Generation Point 1_Quantities of raw material in month 12 ma/month
13 Quantities of raw material per year milyear 23000
14 Generation Point 1_Geographical dispersion km

15.Gene|aﬁon Point 1_Store capability days

16 Generation Point 1_Initial protein content %
17 Generation Point 1_Initial fat content

1 Generation Point 1_Initial peroxide content

19 Generation Point 1_Inital NaCl content

20 Generation Point 1_Initial glutamic acid content/protein
21 Generation Point 1_Total solid

22 Generation Point 1_XXX
al 1

EE

®

Units ~ Value Minimum Limiting range  Maximum Limiting range

il o

Total technical viab. {0-10):

O waseabi

It consists of several chemical indicators related to the
potential of fish by-products for obtaining high value
compounds.

The output is a positive number between 0 and 10,
representing “0” a low technical viability and “10” a high
technical viability.

If a parameter is out of the limiting range, the score will
be “0”, whereas if it is insides the limiting range, the
score will be proportional to the conditional range.

The score of each parameter viability is balanced by
applying its relative importance to obtain a weighted
score.
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ECONOMICAL VIABILITY

@ WAHPL Waseabi AHP tool

He OO

e Viablity Factor
$ Incomes due to management costs saving.
6 Process yield

7 .Quanlily of food final product

& Sale price of the final product

g Amnual percentage increase
10/Incomes due to final product sales
11 ITotEI Irwestment

12 Depreciation period

18% of own funds

.14-€ of own funds

.15.% of public funding {non-refundable)
16.€ of public funding (non-refundable)
17.% of barks-public loan

18 Loan intsrest

19 Years of credit repayment

20 € of barks-public loan

22 Quantities of raw material per year
23 Logistics costs

24 Annual percentage increase

25|

')r‘ RBliimabar af namels
1

B

Legal viabilty ~Tech_viability Econom_viablity —Erwiron_viablity —Weights Results  Sensitivity

Unts  Yeart  Yew2 Y=l

-dea'r 340400.000 382473440 429

=

Triyear 46.000 45760 51¢

® g

Elyear 133000.000 155056.800 174;
02147 436

Years

%

€ 73717.849
%

€

%

%

Years

€ 19350.962

méfyear 2300.0 2438.000 258
€/m3 of raw material
%

69000.000 77528400 871

IFIM' £ en Kf\_H
3

- 8] x

Investment per unit of material (euros): 250000

Unit of material (m3):

Ecenomie viab.:
ok

6240
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The economical parameters selected for the economic
analysis are:

= Net Present Value (NPV)

=  Return on investment (ROI)

= Payback period (PP)

= Gross Operation Profit (EBITDA).

The number of years and the CAPEX and OPEX value for
the calculation of the scenario can be modified by the
user based on their experience.
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ENVIRONMENTAL VIABILITY

@ WAHPE: Waseabi AHP tool

o @ » The environmental impacts selected for the
—— environmental assessment are:
[ Inputs Units  Value Dataset =I [ Caleulate environmental viabilty | .
'Quannliesofm material per year m3lyear 2300.0 — [ | Ca rbon footprl nt
] o k) Jre |Load parameter fie for dropdown menus
3 _Packag?ng. plastic, LDFE kglyear _ .
e o 5 =  Water footprint
5 Packaging, aliminium kgfvear
6 FPackaging, glass container kgfyear Carbon footprint . .
s e S Sdrienoa o Produch: =  FEutro P hication
9 | Thermal energy use (choose from list) - \Mliyear

10 Heat export (MJ) MIfyear

e L R — — » Based on a Life Cycle Assessment, the tool asks user

12 Electrici fromgﬁd[greanoemﬂed] k¥Whiyear . R
jj'::;:"zf B s i ol data about the most important environmental aspects

to calculate the selected impacts.

16 ‘Wastewater to treatment plant m3fyear 2783.000
17| Plastic waste {choose from list] ~ [kglyear
18| Paper and cardboard waste (choose from list) ~ |kglyear

19| Municipal solid wastes (choose fmm list) ~ kglyear Water footprint:
20| Organic wastes (choose from list) ~ [kgiyear  690.000 -2.787e+04
21|D|suanoe to ﬁnal destination by (choose from Ilst} - ikmﬂ‘year
?ivln.mu,\a A1k B Anen frmrn b Ti bbbbbbb
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VIABILITY SCORE

— 5 = » The single score is generated based on the relative
UMD O @ weight given for each viability.

Legal_viabiity = Tech_viablity =Econom_viabity ~Ernviron_viablity = ‘Weights Results | Sensitivity -
Lo e v SO, S . Exfor et orviatn, | Ona U ootins > If there are more than one scenario, one-score

1 601416388 055400000 304042730136 5000.00000000  15.50000000 -26650.00000000 | 1067085613 0.67085... . . . . i .

2 745463106 0.53100000  4040.33814261 5321.00000000  16.20000000 -27870.00000000 2: 065028328 0.65028... p rOJ e Ct | o n of t h e d |ffe re n t V| a b | I |ty C a I C u I a t | 0 n S fo r

3 695541388 0.53100000 404033814261 5321.00000000 1620000000 -27870.00000000 | 30.64666440  0.54666...

4 691416388 061900000  3507.99205505 5080.00000000 1550000000 -26550.00000000 | 40.43218275  049213... . . . . .

5 650416388 069400000 336820191498 4627.00000000 1408000000 -26290.00000000 | 504971672 o071, [N d |ffe re n t Sce n a r| O S | S | n C | u d e d b a Se d O n t h e Te C h n | q u e

for Order of Preference by Similarity to Ideal Solution
(TOPSIS) technique.

TOPSIS basic principle assumes that the chosen alternative
should simultaneously have the shortest distance from the
positive-ideal solution and the farthest distance from the
negative-ideal solution.
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CONCLUSIONS

» AHP method is an appropriate methodology for helping making decisions about waste
management strategies.

» This tool assesses different scenarios with a minimum effort and minimize the time
required to evaluate the different scenarios under study.

» It will help to define fish by-product valorisation strategies reducing the effort, the
environmental impacts and the costs comparing to the traditional procedure. i
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Thank you for your attention!
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