)

SISSTEM

April 11, 2024
Oranjestad, Aruba
For: KIVI Kring Caribbean
By: Amber van Veghel



Amber van Veghel, PhD Candidate | KIVI | April 11, 2024 m University of Aruba
2



Filmed by Natalie photoNg(:'aphy
Manzanares — Film
producer and content
creator

Instagram: _creativenm

Amber van Veghel, PhD Candidate | KIVI | m Uniuersitvofnruha
3

April 11, 2024



WHQO? WHY? ARUBA PRODUCTS YOU

Amber van Veghel, PhD Candidate
amber.vanveghel@ua.aw

Amber van Veghel, PhD Candidate | KIVI | April 11, 2024 m Uniuersit\tofnruha
4




13 CLIMATE
ACTION

10%

TERRESTRIAL
BIODIVERSITY LOSS

29%

GLOBAL GHGs

CLIMATE
13 ACTION 50% 1 ILSIEFLEOW WATER
FRESHWATER SA——

BIODIVERSITY LOSS »

80%

GLOBAL
DEFORESTATION

1 RESPONSIBLE 1 REDUCED
7[W 2::?&:"&:0“ 0 INEQUALITIES
FRESHVSATER % 52 /0 =
DEGRADED —
USE | AGRICULTURAL LAND \ : 4
Figure 15: The environmetal
impacts of food production
Sources: Adapted from CBD (2014)%%, B 2 Y NS e Y T o e
GSDR (2019)% and ELD Initiative 83 y . Ny .‘ﬁ "Kﬂ. i A SN0 TR & A i S e"l"‘;'.. ‘? l'?
(2015)"". c iy R ST WS-, 3 2y
oo T U Amber o o *w= = KULEUVEN
3 e - i ! s 7 - o

R .
A, - > . i A o L. e
q._ o = - .t



ty of Aruba

iversi

c
=]
m
A.
,_
.




Can we feed a future
population of 10 billion
people a healthy diet within
planetary boundaries?
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http://www.eatforum.org/

Better agricultural production
methods

Reduce food waste

Dietary shift

+ Increase local food production
and consumption
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LCA framework according to the 1ISO 14040 standard
(Hauschild, 2018)
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COZeq Beef (beef herd)

Cheese

B Land use change
Beef (dairy herd) mFarm
= Animal feed

C O 2 1X Pig Meat m Processing

Poultry H Transport

Methane 25X ananas «Packaging
N 20 298X 30 40 50

kg CO.eq/ kg

Based on Poore, J., & Nemecek, T. (2018). Reducing food’s environmental impacts through
producers and consumers. Science, 360, 987-992. https://doi.org/10.1126/science.aaq0216

For more foods and more environmental impacts:
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https://ourworldindata.org/grapher/food-emissions-supply-chain

Land use per kilogram of food product

Land use is measured in meters squared (m?) per kilogram of a given food product.

Lamb & Mutton 369.81 m*
Beef (beef herd) 326.21m*
Cheese

Beef (dairy herd)

Poultry Meat

Bananas

Data source: Joseph Poore and Thomas Nemecek (2018). QurWorldInData.org/environmental-impacts-of-food | CC BY
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Freshwater withdrawals per kilogram of food product

Freshwater withdrawals are measured in liters per kilogram of food product.

Cheese 5,605L

Nuts

Beef (dairy herd)
Rice

Beef (beef herd)
Poultry Meat
Bananas

Root Vegetables | 28 L

Data source: Joseph Poore and Thomas Nemecek (2018). OurWorldInData.org/environmental-impacts-of-food | CC BY
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Source: Calculations by Amber van Veghel, based on the public RIVM table ‘Milieubelasting voedingsmiddelen — wieg tot consumptie’ from 2019
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Preliminary results

» Land use: ~2,000 km?*year

More than 4x size of Curacao

» Climate change: ~900 kton CO,eq

~ 1 million people flying from Amsterdam to Curacao

100% Others

m Beverages
Oils

H Grain products

m Vegetables, fruits, nuts
Fish and seafood

80%
60%
40%

Contribution (%)

20% m Dairy
» Acidification: ~3.5 kton SO,eq o Igahe;meat
0 | ICKen
» Eutrophication: ~3 kton PO%eq m Pork
m Beef
» Freshwater use: ~76 giga L

Fig. 2 Contribution of food groups to weight and environmental impact of imports

Based on: Poore & Nemecek (2018)

Acknowledgements: BSc thesis Emma Couwet, Seppe van Hoof, Yarno Vanhee, Julie Tombeur
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Environmental impact of Curacao’s food and beverage
imports

Amber 5. van Veghel'*, Emma Couwet', Seppe van Hoof', Yarno Vanhee', Julie Tombeur', Annemie Geeraerd Ameryckx'

Background

Globally, scientists are developing

methods to calculate the 3eef (dairy herd)
environmental impact of food Pig Meat
consumption®®. Their methods are Poultry

often not suitable for small islands. We

aim to develop a methodology based

on food import statistics and Life Cycle i 1 fverage preenhouse 35 mi
Assessment (LCA). t based on c, data from d

Methods

» LCA database on environmental impact © Agriculture Processing
» Import quantities 2019: CBS Curacao

» 82% of all products were included in this analysis

» System boundaries: farm — (air)port in export

country

Packaging
&

distribution

Preliminary results

» Land use: ~2,000 km**year
More than 4x size of Curacoo

» Climate change: ~900 kton CO,eq
~ 1 million peaple flying fram Al jam to ]

» Acidification: ~3.5 kton SO,eq
» Eutrophication: ~3 kton PO%,eq

. = Beef
» Freshwater use: ~76 giga L

: %
Fig. 2 Cantribution of food groups to weight and environmental impact of imports

Conclusion and further research

Most environmental impact is due to animal-based products,

although these products contribute relatively little to the SISSTEM PhD research:
weight. We will repeat this analysis for Aruba and a.o. add local Life cycle analysis for a more
products, add transport, and specify countries of origin. sustainable food chain in Aruba

ervanveghel@ua.aw

University of Aruba




)

No
photography

PRODUCTS YOU

Amber van Veghel, PhD Candidate | KIVI | April 11, 2024 m Umuersit\tofnruha
18



47 weight%
of all
vegetable
iImports

// "‘} y A P
\4 Bl B ;
8 Welm%“‘&\

Five vegetables images from Pixabay, free of known copyright restrictions.
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https://pixabay.com/photos/blonde-girl-taking-photo-629726/

e Functional unit: 1 kg product at the supermarket in Aruba
e System boundaries: farm in export country until arrival at supermarket
e Data mainly based on Poore and Nemecek (2018)

harvest

_=E=_

=

Poore, J., & Nemecek, T. (2018). Reducing food’s environmental impacts through produc
and consumers. Science, 360, 987-992. https://doi.org/10.1126/science.aaq0216 o
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Production Sys | GHG Emis

Reference Product |7 Details ~ | Country - (kg COzeq) | -
VIlia | Lanals et al. (ZUUs) Lettuce upen Tiela; 1arge spain 0,7

Mila i Canals et al. (2008) Lettuce

w
<

Open field; large Spain 0,5
Romero-Gamez et al. (2014) Lettuce Open field; optim Spain 0,4
Romero-Gamez et al. (2014) Lettuce Open field; plastii Spain : 0,4
Romero-Gamez et al. (2014) Lettuce Open field; plastii Spain : 0,4
Romero-Gamez et al. (2014) Lettuce Greenhouse; opti Spain : 0,7
Davis et al. (2011) lceberg lettuce Open field Sweden 0,4
Wongwai et al. (2014) Lettuce Open field Thailand 1,1
Wongwai et al. (2014) Lettuce

Mila i Canals et al. (2008) Lettuce
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Open field Thailand 0,5
Mixed farms ("UC Uganda
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Carbon footprint of Diets (Base = "Average Diet") Based on Willet et al.
2019
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Flex (high Average Flex (high Flexitarian Vegetarian Pescatarian Vegan
red meat) milk)

Diet Type

Willett, W., Rockstrém, J., Loken, B., Springmann, M., Lang, T., Vermeulen, S., Garnett, T., Tilman, D., DeClerck, F., Wood, A., Jonell, M., Clark, M., Gordon,
L. J., Fanzo, J., Hawkes, C., Zurayk, R., Rivera, J. A., De Vries, W., Majele Sibanda, L., ... Murray, C. J. L. (2019). Food in the Anthropocene: the EAT—
Lancet Commission on healthy diets from sustainable food systems. The Lancet, 393(10170), 447-492. https://doi.org/10.1016/S0140-6736(18)317388-4
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veganaruba Following v Message  +&

o~ ,%1 - 267 posts 2,596 followers 370 following
AN Vegan Aruba

Local service

walhe #1 resource for vegans on Aruba

@ Click § For Qur Full Restaurant Directory

aw www.veganaruba.com

Founded by @meredithmarin @vegan.hospitality

@ linktr.ee/veganaruba
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Entry in even years

https://master.sisstemaruba.com/

SEMESTER 1 (15 EC)

« Sustainability & Economy:
implementing and assessing sustainability
policies and projects (5 EC)

SEMESTER 3 (15 EC)

« Life Cycle Assessment (5 EC)
* Modeling , data science &
data visualization (5 EC)

« Entrepreneurship and circular economy
(5 EC)

« Water-Energy-Food nexus in SIS and the
Metabolism of Islands (5 EC)

* Thesis (5 EC)

* Quality Control, accreditation and * Thesis (5 EC)
certification (5 EC)

« Thesis proposal & research plan (5 EC)

SEMESTER 2 (15 EC) SEMESTER 4 (15 EC)

« Sustainability and Materials

Engineering (5 EC)

» Earth systems and Industrial ecology (5 EC)
» Thesis ( 5 EC)
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