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BlueBRICGE

AA Why BlueBRIDGE?

Building Research environments fostering
Innovation, Decision making, Governance and
Education

for Blue Growth

To support capacity building in interdisciplinary research communities
activelyinvolved in increasing scientific knowledge about resource
overexploitation, degraded environment and ecosystem with the aim of
providing a more solid ground for informed advice to competent authorities
and to enlarge the spectrum of growth opportunities as addressed by the
Blue Growth Societal Challenge
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BlueBRICGE
AN How BlueBRIDGE supports

Blue Growth

e Tailor made data
management services

Ecosystem | = * Operated through
Approach to .
Fisheries Virtual Research

Research Environments (VREs)
Sector

@ Aquaculture
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BlueBRICGE

AA The VRE approach

* A VRE is a web-based system that can be accessed on-
demand through a simple user interface.

* |t provides users with a secure access to collaborative
tools, services, data and computational facilities
meeting their specific needs.

* Created on-demand, hardware setup and software
deployment required to operate these facilities are
completely transparent to the VRE creator.

VRE is the perfect approach to address the
challenges of modern science which is increasingly
global, multi-disciplinary and networked
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BlueBRICGE

AA_ The BlueBRIDGE offer

Integrated Services

Data Harmonisation \

Data Discovery Data Access \

Resource Management

VREManagement  pata publishing
Blue Commons

* Relying on a powerful hybrid-data
infrastructure (D4Science)
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BlueBRICGE

" Serving different stakeholders

Supporting capacity building

(6'R:1'D)

A Cowtre Collaborating with UNEP
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BlueBRICGE
" The BlueBRIDGE added value

* Easy to use services to support researchers, companies
(including SMEs) and international organisations.

* A self-sustained underlying infrastructure executing
around 25,000 models & algorithms per month.

e Access to over a billion quality records hosted in more
than 50 worldwide repositories and to more than 350
geo-referenced chemical and physical variables with
global geospatial coverage and with 10 years lifespan
through standard and recognized protocols.

* A unique consortium with the right expertise to
support practitioners from multiple domains.
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BlueBRICGE

AA_ CZS

Performance evaluation, benchmarking
and decision making in aquaculture VRE

Gerasimos Antzoulatos, i2S (gantzoulatos@i2s.gr) [K]
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BlueBRICGE

AN Objectives...

of “Performance evaluation, benchmarking and decision making in
aquaculture VRE” are

1

& provide capacities for companies to evaluate and optimize
their production performance

M

benchmark their production performance against best
practices and the competition

(1]

extend the capacity of scientific research communitiesand
policy makers to quantify and comprehend aqua-farming
industry operation ensuring sustainability and development

({
‘Mm HydroMedit 2016 10

U B ™ A



BlueBRICGE

AA_ VRE Service

Goals:

a) Estimate/create KPIs cross-tab Tables based on historical data
b) Create accurate and feasible production plans as well as produce

financial forecasts
(o Site Manager ) o Model Manager ) (o What-If Analysis)
Determine the Estimate the KPIs Perform.
Site by setting j‘> Tables: jl> produ.ctlon
data regarding * Collect planning by:
* temperature historical data e Create
* environment * Upload data scenarios
* Generate KPIs e Assess the
(3 ) (3 ) (3 results
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BlueBRICGE ,
A Site Manager

Site Manager - main page

Aquaculture Training Lab Setup Sites Setup Models What-If Analysis Tecno Economic Investment Analysis Administration = Members

Sites

Name Region Current Rating Oxygen Rating

ISR = o= BN longlatbased
SRR = - B LongiLat based = -
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BlueBRICGE ,
A Site Manager

Aquaculture Training Lab Setup Models What-If Analysis Tecno Economic Investment Analysis Administration = Members
Add New Site ...
Environment
Name Site_A Region Long/Lat based v
Oxygen Rating i . | Cument Rating e v
Latitude Longitude

Average temperature fortnightly

January 1-15 12 16-31 13 July 1-15 21 16-31 |22
February 1-14 13 15end 14 August 1-15 23 16-31 24
March 1-15 14 1631 15 September 1-15 | 22 1630 21
April 1-15 15 16-30 16 October 1-15 19 16-31 18
May 1-15 16 16-31 |17 November 1-15 | 16 16-30 14
June 1-15 18 16-30 |19 December 1-15 13 16-31 | 12

Cancel
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BlueBRICGE ,
A Site Manager

Add New Site — Complete message

Aquaculture Training Lab Setup Sites Setup Models What-If Analysis Tecno Economic Investment Analysis Members

Sites

Your request completed successfully.

Name Region Current Rating Oxygen Rating

EDEED st
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BlueBRICGE ,
Site Manager

Edit Site

Aquaculture Training Lab Setup Models What-If Analysis Tecno Economic Investment Analysis Administration
Sites
Environment
Name Site_A Region Long/Lat based v
Oxygen Rating xxrn Cumrent Rating R v
Latitude Longitude
Average temperature fortnightly
January 1-15 12 16-31 | 13 July 1-15 21 16-31 | 22
February 1-14 13 15-end 14 August 1-15 23 16-31 24
March 1-15 14 16-31 | 15 September 1-15 | 22 16-30 21
April 1-15 15 16-30 | 16 October 1-15 19 16-31 18
May 1-15 16 16-31 | 17 November 1-15 16 16-30 14
June 1-15 18 16-30 | 19 December 1-15 13 16-31 | 12

m Cancel
11/11/2016 HydroMedit 2016 15
e N ‘W asr



BlueBRICGE

AA Model Manager

Pre-requirements:

. Set up a new Site, or use an existing one

Steps to Create a New Model:

1. Log-in to the VRE as an authorized user

2. Create a new Site using “Site Manager” or use an existing one from a “Site” list
3. Define the Site and the Specie from the corresponding lists

4. Determine details regarding the Feed and Broodstock

5. Upload the appropriate dataset(s)

6. Give a name to a model

7. Save and Generate the model
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BlueBRICGE

AA Model Manager

Model Manager - main page

Aquaculture Training Lab Setup Sites Setup Models What-If Analysis Tecno Economic Investment Analysis Administration = Members

Models

Name Comments Species Status

m Massimiliano's Model This is an example model, no datasets though Sea bream Calculation failed

m Massimiliano's Model This is an example model, no datasets though Sea bream Calculation failed

m Massimiliano's Model This is an example model, no datasets though Sea bream Calculation failed

m Model_Bass_Site_A Model for Sea Bass at the Site_A Sea bass Ready

m Model_Bream_Site_A Model for Sea Bream at Site_A Sea bream Calculation failed

Page 1 of 2~ 5 Items per Page~  Showing 1 - 5 of 6 results. « First Previous Next Last —

Ready
e Calculating...
e Calculation failed

Three (3) potential Status for each model:
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BlueBRIDGE Model Manager

Add (or Edit) new model

Aquaculture Training Lab Setup Sites Setup Models What-If Analysis Tecno Economic Investment Analysis Administration =

Models
Name Model_Bass_Site_A Site Site_A v | Status Ready
i Broodstock ~ " *aaax
Species Sea bass v Quality e . eed Quality v

Broodstock Genetic Improvement : g

Comments

Model for Sea Bass at the Site_A

Upload datasets

replace "Sampling_Datase....cs v Choose File | No file chosen

“«

upload new file:

Choose File | No file chosen

upload new file: v [ Choose File | No file chosen

«

Choose File | No file chosen

upload new file:

Save and Generate Model Cancel
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BlueBRICGE

AA Model Manager

Add (or Edit) new model — Complete process

Aquaculture Training Lab ~ Setup Sites =~ Setup Models =~ What-If Analysis  Tecno Economic Investment Analysis =~ Members

Models

Your request completed successfully.

Name Comments Species Status
m Massimiliano's Model This is an example model, no datasets though Sea bream Calculation failed
m Massimiliano's Model This is an example model, no datasets though Sea bream Calculation failed
m Massimiliano's Model This is an example model, no datasets though Sea bream Calculation failed

m Model_Bass_Site_A Model for Sea Bass at the Site_A Sea bass Ready
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BlueBRICGE Model Manager

Back-End process ' .Q

1. Preprocessthe data (handling missingvalues, etc...) [optional]

2. Foreach KPI (FCR, SFR, Mortality %)

» Find the bestregression model (e.g. GAM, MARS methodologies)
based on R project (https://www.r-project.org/) libraries

> Create the KPI cross-tab table
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BlueBRICGE

A Model Manager

Back-End process . R

Biological FCR — Av.Wt.Cat. 0-10 gr SFR — Av.Wt.Cat. 0-10 gr

End.Av.Weight 10 End.Av.Weight 10

——  Generalized Additive Models (GAMs)
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BlueBRICGE

Biological FCR Table

Model Manager

Back-End process

AvWeightCat 14 14 1A 17 1 1 2 21 22 2 24 25 2 27 2
10 1,891 2,249 1,661} 1,344 1,253 1,1 1,101} 1,079 0,943 0,773 0,902 1,003 0,88 0,901 0,996
20 2,003 2,361, 1,773 1,455 1,364 1,271 1,213} 1,19 1,055 0,884 1,013 1,115 0,996/ 1,012 1,107,
30 2,089 2,447 1,85 1,541} 1,45 1,357, 1,29 1,276 1,141} 0,97 1,09 1,201 1,082 1,09 1,193|
40 2,158 2,516 1,92 1,611} 1,52 1,427 1,36 1,346 1,211 1,04 1,16 1,27 1,151 1,16 1,263
50 2,219 2,577 1,98 1,672, 1,581 1,488 1,43} 1,407 1,271} 1,101, 1,23 1,331 1212 1,22 1,324
60 2,281 2,639 2,051} 1,73 1,643 1,55 1,491/ 1,469 1,33 1,163 1,292 1,39 1,274 1,291 1,386
70 2,356 2,714 2,126 1, 1,71 1,625 1,566, 1,544 1, 1,23 1,367, 1,46 1,349 1,366 1,461
80 2,457 2,815 2,227 1, 1,819 1,726 1,667, 1,645 1,5 1,33 1,468 1,56 1,451 1,467 1,562
90 2,583 2,941, 2,353 2,036 1,945 1,852 1,794 1,771, 1,636 1,465 1,594 1,695, 1,57 1,59 1,688

100 2,713 3,071 2,483 2,165 2,074 1,981 1,923 1,901} 1,765 1,595 1723 1,825, 1,70 1,723 1,817,
110 2,821 3,173 2,591, 2,273 2,182 2,089 2,031 2,009 1,873 1,703| 1,831 1,933 1,814 1,831, 1,925|
120 2,884 3,24 2,654 2,33 2,245 2,152) 2,094 2,072 1,936 1,766, 1,894 1,996, 1,877 1,894 1,988
130 2,895 3,253 2,665 2,343 2,257 2,164 2,105 2,083 1,947 1,777 1,906 2,007, 1, 1,905 2
140 2,869 3,22 2,63 2,32 2,231 2,13 2,07 2,057, 1,921 1,751 1,88 1,981 1,2221 1,87 1,974
150 2,8 3,178 2,5 2,273 2,182 2,08 2,03 2,008 1,872 1,702 1,831} 1,932 1,813 1,33 1,925|
160 2,764 3,122) 2,534 2,218 2,125 2,033 1,974 1,952 1,816 1,646, 1,775 1,876 1,757 1,774 1,868
170 2,713 3,071 2,483 2,165 2,075 1,982 1,923 1,901, 1,765 1,595 1,724 1,825 1,706, 1,723 1,818
180 2,671 3,029 2,441} 2,123 2,033 1,94 1,881 1,859 1,723 1,553 1,682 1,783| 1,664 1,681, 1,776
190 2,638 2,996 2,408 2 1 993{ 1,906 1,848 1,825 1,69 1,519| 1,648 1,75 1,631 1,647 1,742
200 2,612 2,97 2,382 2,065 1,97 1,881 1,822 18 1,664 1,494 1,623 1724 1,605, 1,622 1,717
210 2,595 295 2,365 2,047, 1,95 1,86 1,805 1,783 1,647 1,477, 1,605 1,707, 15 1,605 1,69

220 2,585 2,94 2,355 2,037, 1,94 1,85; 1,795 1,772 1,637 1,466, 1,595 1,697 1,57 1,594 1,68

230 2,582 29 2,352 2,034 1,943 1,85 1,792 1,77 1,634 1,464 1,592 1,694 1,575 1,592 1,68

240 2,586 2,943 2,355 2,03 1,947 1,854 1,79 1,773 1,63 1,467 1,596 1,69 1,579 1,595 1,69
250 2,596 2,954 2,366 2,043 1,957 1,865 1,803 1,784 1,64§ 1,478 1,607, 1,703 1,589 1,606 17
260 2,612 2,97 2,382 2,065 1,974 1,881 1,822 18 1,664 1,494 1,623 1724 1,605, 1,622 1,717
270 2,634 2,992 2,404 2,087, 1,996 1,90: 1,845 1,822 1,686 1,516 1,645 1,746 1,627 1,644 1,73

280 2,662 3,0 2,432 2,114 2,024 1,93 1,872 1,85 1714 1,544 1,673 1,774 1,655 1,672 1,753
290 2,695 3,05 2,465 2,147 2,056 1,96 1,905! 1,882 1,747 1,576, 1,705 1,807, 1,688 1,704 1,799|
300 2,732 3, 2,502 2,184 2,094 2,00 1,942 1,92 1,784 1,614 1,74 1,844 1,725 1,742 1,837,
310 2,774 3,13 2,544 2,226 2,135 2,04 1,984 1,962 1,826 1,656, 1,733 1,886, 1,767 1,784 1,878
320 2,82 3,173 2,5 2,272) 2,181 2,08 2,03 2,008 1,872 1,702 18 1,932 1,813 1,8 1,924
330 2,86 3,22 2,533 2,322) 2,231 2,13 2, 2,057, 1,921} 1,751 1, 1,981 1,862 1,87 1,974
340 2,923 3,28 2,692 2,375 2,284 2,191 2,133 2,111 1,974 1,804 1,93 2,034 1,915 1,93 2,027,
350 2,974 3,336 2,748 2,431 2,34 2,247, 2,18 2,166 2,031 1,86 1,98 2,091 1,971 1,98% 2,083
360 3,037 3,395 2,807, 2,49 2,399| 2,306 2,247 2,225 2,089 1,91 2, 2,149| 2,03 2,04 2,142
370 3,008 3,456 2,868 2,551 2,46| 2,367 2,309| 2,286 2,151 19 2,109 2,21 2,001 2,108 2,203
380 3,162 3,5 2,932 2,614 z,sz.g] 2,43 2,372 2,349 2214 2,043 2,172 2,274 2,155 2,171, 2,266
390 3,226 3,584 2,996 2,679| 2,58 2,495 2,437 2,414 2,279 2,1 2,237 2,339| 2,2131 2,236 2,331
400 3,293 3,651 3,063 2,745 2,654 2,561 2,503 2,481} 2,345 2,175 2,303 2,405, 2,286 2,303 2,397
410 3,36 3,718 3,13 2,812) 2,722 2,629 2,57 2,548 2,412) 2,242) 2,371 2,472 2,353 2,37 2,465
420 3,428 3,786 3,198 2,88 2,79 2,697 2,638 2,616 2,48 2,31 2,439 2,54 2,421| 2,438 2,532
430 / 11 / 3098 4 3,854 3,266 2,949 2,858] sth Mo bi306) N1 6 2,684 2,548 2,378 2,507 2,608 2,489| 2,508 97 2,601



BlueBRIC/GE What-If Analysis Manager

Pre-requirements:

. Create a new Model, or use an existing one

Steps to Create a New What-If Analysis:

1. Log-in to the VRE as an authorized user
2. Create a new Model using “Model Manager” or use an existing one from a Model list
3. Give aname to the What-If Analysis
4. Determine details for the What-If Scenario
v’ Initial number of fishes and their average weight

v’ Initial (Stocking) Date and final (Harvest) Date

5. Save and Calculate the What-If Analysis
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BlueBRIC/GE What-If Analysis Manager

What-If Analysis Manager - main page

Aquaculture Training Lab ~ Setup Sites ~ Setup Models =~ What-If Analysis  Tecno Economic Investment Analysis ~ Administration »

What-if analysis

Name Comments Model Status

m w Whatlf_Scen_Model_Bass_SiteA What If Scenario using Model Bass at Site A Model_Bass_Site_A Ready
m m what if example Massimiliano's Model Calculation failed
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U B ™ e wvG B




BlueBRIC/GE What-If Analysis Manager

Create (or Edit) new What-If Scenario

Aquaculture Training Lab Setup Sites Setup Models =~ What-If Analysis  Tecno Economic Investment Analysis ~ Administration *  Members

What-if analysis

Name Whatlf_Scen_Model_Bass_SiteA  Use model Model_Bass_Site_ A (Ready) v Siatus Ready
Hypothesis

Initial stock count 100000 Initial fish weight (gr) 25

Start date 11/11/2016 B | Target date 11/05/2018 &

Comments

What If Scenario using Model Bass at Site A

Save and Calculate Cancel
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BlueBRIC/GE What-If Analysis Manager

Results of What-If Scenario

Aquaculture Training Lab Setup Sites Setup Models =~ What-If Analysis  Tecno Economic Investment Analysis Administration ¥  Members

What-if analysis

Your request completed successfully.

Whatlf_Scen_Bream_SiteA

Data
Average Weight: 208.28
LTD Growth: 0.41
LTD SGR: 0.84
LTD Biological FCR: 6.76
LTD Economical FCR: 2.89
LTD Mortality %: 71.76
Weight Graph
FCR Graph

Food Consumption Graph

I=E View all analyses | (£ Edit this analysis
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HUeBRIPGE What-If Analysis Manager

Results of What-If Scenario

) FCR (%)
Weight Graph —— FCR— Global FCR
10.0
Weight s
400
5.0
300
N —
200 0 0
WUt Wt ot \\1 WL R (AR AR aD AD (AD aD aD (aD
o \Q\ 5@ N N SN NI E
100 Food Consumption Graph
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\'\ ) \'\ \\ N W W \'\ \'\ \'\ \\ Yo\ 50.0
Qh \0‘3 Q’\ @‘b o2 \\\1 W ,L\Q’L’L \Q'b 9".) 96 Q%’L‘—‘\Qg B kg
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0.0
4-204206+2042 (8120120020422 20-021 261831 2612 B 2T+ 31212002018
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BlueBRICGE

AA_

Benchmarking Analysis

Future Plans

Goal: is the process of comparing one’s company KPIs against other aquacultures
which operate under “similar” circumstances

Need: Seek for “similar” sites (regions) so as to produce “global” KPlIs
» Sites with the same qualitative environmental characteristics, such as currents and
oxygen
» Differencesin temperatures between the sitesin the same month don't exceed +1°C
» Similar annual median thermal profiles (+1°C)

Note: The benchmarking will take place if and only if more than one company
operates in the similar site (region)

11/11/2016 HydroMedit 2016 28
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BlueBRICGE

AA_

How to perform the Benchmarking Analysis?

Future Plans

“local model”

| @_ What-If
- Analysis

“Global model”

R
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BlueBRICGE

AA_

Strategic Investment Analysis and Scientific
Planning/Alerting VRE

Charalampos Dimitrakopoulos, CITE (bdimitrako@cite.gr)
Stella Tsani, ICRE8 (stellatsani@gmail.com)

A A

NN
ICRES8 7 Ny
dm w4 CITE
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BlueBRIDGE . .
~A_~_ Cost-driven techno-economic

evaluation: key concepts
 Aquafarm Type
* Production Schedule
* Cost Breakdown
* Sales Estimation
* Revenue Calculation

e Economics

11/11/2016 HydroMedit 2016 31
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BlueBRICGE

AA The Model

Shop. List
Technology
Definition

Cost
Breakdown Product Mix

gy Wi Economics L

e Aqua farm Definition
Definition

Techno Economic

Model

Socio
Environmental
Impact

Indicators

EBITDA

11/11/2016 HydroMedit 2016 32
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BlueBRICGE

AA Aquafarm definition

* Time to Species Maturity

v'  Defines thefirst selling pointin time for each generation

* (Cages, Nets, Anchors Systems

v' Architecture of the agua farm bulk definition

* Off-shore Location (Y/N)

v' Auto-feeding machine required on off-shore location

e Species Definition

v'  Fry need, Feed requirement

11/11/2016 HydroMedit 2016 33
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BlueBRICGE . .. .
A Operation Administration &

Misc. Expenses

* Aqua Farm License Cost

* General Industrial Expenses

v'  Labour, Maintenance, Fuel, Energy, etc.

* Packaging Cost

v' Cost of packaging per fish

* Socio-Economic Impact

v'  Translatedin production cost’s terms

11/11/2016 HydroMedit 2016 34
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BlueBRICGE

A Shopping List Estimation

 End of Life (EolL)

v’ Estimated useful life of equipment

* |tem Cost

v'  Estimated 10-yearitem cost

 Shopping Cost

v’ Estimated 10-year shopping cost cashflows (w/ depreciated values)

11/11/2016 HydroMedit 2016 35
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BlueBRICGE

AA_ Sales & Revenues

* Product Mix Definition

v’ Each species (%) over aqua farm’s total capacity

* Products’ Selling Prices

v’ 10-year estimation of each species selling prices

e Revenue Calculation

v' 10-year revenues combiningthe estimated cashflows
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BlueBRICGE

AA_ KPls & Financial Metrics

 Net Present Value (NPV)

v'  The difference between the present value of cash inflows and the
present value of cash outflows

* |nternal Rate of Return (IRR)
v' Solvingthe equation NPV =0 forr

* Yearly Net Profit Margin

v Measuresthe impactto the price for every additional 1€ invested
 Earnings Before Interest, Taxes, Depreciation

Amortization

v' Afinancial performanceindicator that eliminates the effects of financing
and accounting decisions

* Earnings before Interest After Taxes

v" Indicatorofa company's operating performance

11/11/2016 HydroMedit 2016 37
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BlueBRICGE

A" A preview of the VRE tools

Welcome Analytics

Analytics
Production model Default - Feed price (perkg) 1.25 Tax rate (%) 29
Production v Fish type Gilthead Sea Bream v Fry price (per kg) 0.20 @ Aqua fam is off shore
Fich tunea Miy (%) ann Sellinn nrice (ner kn\ 1 0on
!
Production model Default . Feed price (per kg) 1.25 Tax rate (%) 29
Fish type Gilthead Sea Bream v Fry price (perkg) 0.20 @ Aqua famiis off shore
Mix (%) 100 Selling price (per kg) 4.80

*The analysis is based on aqua farms of annual fish production of 1 ton
Perform estimation analysis

Indicators Detailed analysis Cummulative profit/loss Yearly net profit margin Table view

7,500,000

—— Expenses
— Income
5,000,000 EBITDA
— EBIAT
2,500,000
0 /,
-2,500,000
2,017 2,019 2,021 2,023 2,025
*EBITDA = Earnings Before Interest, Taxes, Depreciation and Amortization
*EBIAT = Earnings Before Interest After Taxes
11/11/2016 HydroMedit 2016 38



BlueBRIDGE Introduction of socio-environmental
AA_ Impact in cost-driven production

| models
e AiIm
v Conceptualize and monetize the social and environmental
impact of aquaculture

v’ Combine social and environmental impact with specific
techno-economic and production models of blue economy

v’ Consider data and computational resources at reach

v Distinguish between private and social costs and benefits
and incorporate social costs and benefits in private
functions
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BlueBRICGE . . . . .
Introduction of socio-environmental impactin

‘M/ cost-driven production models

* Coreidea: Introduce socio-environmental costs and benefits in the Net Present Value (NPV)
function employed by cost-driven production models

e Specification of the augmented NPV function:

n

— Z (BF,; + ESBF,,) — (CS;, + ESCS;,)
. (1+7)

l

e NPV: Net present value

e BF:Annual gross revenues

e ESBF: Extended annual benefits
* (S:Annual gross costs

e ESCS: Extended annual costs

r: discount rate

i: Benefit/cost category
* t:time

* Extended annual benefits and costs reflect the monetized value of socio-environmental impacts
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BlueBRICGE | | | |
AN Introduction of socio-environmental impact

in cost-driven production models (cont.)

e Socio-environmental costs and benefitsto be included as an additional
cost/revenue (disaggregation subject to data availability) in the techno-
economicanalysis model (for instance as additional cost componentsin
“Operation and Administration Cost”)

CU3E
g FRAMEWORK
lar SimulFishGrowth Cost Model
Production model Default - Feed price (per kg) 1.2¢ Tax rate (%)
Fish type Ithead Sea Bream v Fry pnice (per kg) B @ Aqua famm Is off shore
M 1 lling pric kg
M farms of

Perform estimation analysis

argin Table view

= N Extended NPV

e n N estimations to
account for socio-
environmental

costs and benefits




BlueBRICGE
A" Selected cost components

* Investment cost = Construction costs + Farming equipment
* Production cost = Fixed cost + Variable cost
* Environmental cost estimations (Cobb-Douglas function):

logeC=b0+b1logY+b2logK

where:
EC: Environmental cost of aquaculture
Y = aquaculture vyield
K= food costs

 Water pollution: Cost of waste management to enter the cost function of
aquaculture so asto capture water pollution effects

* Climatechangeand CO2 emissions: Climate change costs will be
translatedin monetary terms with the use of carbon prices:

Climate Change Cost=Emissions*Carbon Price
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Thank you for your attention!

)

We will be happy to hear from youl!

If you have any comments, ideas or you would like to be involved in BlueBRIDGE,
please send us an email or visit our web portal
http://www.bluebridge-vres.eu/
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