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https://www.theguardian.com/lifeandstyle/2003/may/10/foodanddrink.shopping6

https://eur04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.theguardian.com%2Flifeandstyle%2F2003%2Fmay%2F10%2Ffoodanddrink.shopping6&data=05%7C01%7Ccatarina.freitas%40cm-lisboa.pt%7C7f22052e3cdd4d4aac1a08db1fb12a7e%7Ca26deebc837d4e9987a28fd002467172%7C0%7C0%7C638138618003159167%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C7000%7C%7C%7C&sdata=QiUZw0U5UztNTRFLHM%2FN%2FTpaSkOwQArIsO2oYZKa4hc%3D&reserved=0




January 2021 and October 2022, + 27,6% raise 

on the price of agriculture products imported



 Clean water, energy and food production and 

ecosystems are under increasing pressure as a result of 

different factors, increase of population, food patterns, … 

 Food and energy production are both major water 

users.

 Water is used for agricultural production along the 

entire supply chain of the agri-food sector. 

 The production and supply of food is closely linked to 

the use of energy, accounting for more than 25% of the 

world's energy consumption. 

 Energy is needed to produce, transport and distribute 

food, and to extract, pump, lift, collect, transport and 

treat water and wastewater.



▪ A Water-Energy-Food Nexus approach is needed

▪ “Nexus thinking” is understanding that Water-

Energy and Food are not separate areas

▪ They are inseparable – a single entity. 

▪ It’s a simple to understand:

 We need water to grow food.

 We need water to produce energy.

 We need energy to extract, treat, and distribute 

water.

 We need energy to transport food from field to 

table.

 We need food to feed the growing population.

 We use food for biofuel.

ENERGY

FOOD

WATER



How to integrate 

Water-Energy-Food Nexus in Lisbon

▪ Enhance recovery, treatment, and reuse of wastewater (mainly non-

potable reuse, e.g., irrigation).

▪ Promote water mining and establish rainwater harvesting systems in 

buildings.

▪ Install a city-wide stormwater management system (this also helps 

reduce energy use in the city).

▪ Encourage the implementation of rooftop photovoltaic systems and 

developing energy self-sufficient housing, buildings, and urban blocks.

▪ Improve energy efficiency in daily commuting, housing and buildings.

▪ Reduce energy intensity in services and goods (kWh/ton).

WATER

ENERGY



How to integrate 

Water-Energy-Food Nexus in a City

▪ Reduce food waste.

▪ Reuse food waste (e.g. organic compost to improve soil)

▪ Establish new forms of urban agriculture: vertical farms, for 

example, use 70% less water than conventional farming.

▪ Encourage the implementation of green rooftop in buildings 

and in urban facilities (Multi-layer green rooftops)

▪ Promote City’s Green Infrastructure

▪ Adapt urban green spaces for food production

▪ Improve biodiversity with re-naturalized areas or restored 

natural habitats 

FOOD

https://www.arup.com/projects/circular-bites-reworking-our-urban-food-ecosystems-for-city-wide-resilience


Lisboa

Lisbon Metropolitan Area

10.000 ha

total area

547.733
residents

925.959
residents + daily 

commuters

4.432 ha

green areas

445 ha

agricultural 

areas





30%
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Agriculture and 

Industry
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Lisbon Context

EnergyENERGY



City of Lisbon
~ 55 millions m3/year

Municipality
~ 4,4 millions m3/year

> > 75%
Non potable uses

Lisbon Context

WATER



Source of Lisbon

Drinking Water

aprox. 100 km 

Energy needs to 

transport drinking 

water for 100 km: 

0,53 kWh/m3

 

2.014 MWh

Lisbon Context

WATER



Lisbon Context

FOOD

▪ 22 Agro-Parks > 947 allotments > 443,69 ha 

▪ 1 Vineyard > 2 ha (traditional portuguese grapes)



▪ Average consumption of vegetables per person per year 

= 130 kg/person.year

▪ Total consumption of vegetables per year = 71.500 

ton/year

▪ Agriculture land needed (ha) = 1.430 ha



Lisbon Context

FOOD

2023: 

Terra de Minas

4.432 ha
green areas

445 ha

Agro-parks



Parque Hortícola da Quinta da Granja  

Parque Hortícola dos Jardins de Campolide



Parque Vinícola de Lisboa



▪  Area = 445 ha productive land

▪ 947 families as local producers

▪ 17.800 t / year of fresh vegetables produced

▪ Less 23.700 t CO2 eq / year

+

▪ Reclaimed water (3 Wastewater Treatment 

Plants) to irrigate the agriculture parks

Close Water-Energy-Food Nexus in Lisbon

FOODENERGYWATER



On going and planned projects to 

promote Water-Energy-Food Nexus



Water Smart use in Lisbon
efficiency, monitor, ‘fit-for-purpose’

Reduce the use of drinking water…

▪ Control leak losses: fast leakage detection and control

▪ Monitor and Smart metering in large consumption buildings or 

green spaces (Water Beep Service, from EPAL)

▪ Reduction the working hours of fountains and water elements

▪ Smart irrigation systems in gardens and parks

▪ Adapt green infrastructure to higher temperatures, droughts 

and changes in rainfall pattern 

(plant cover > dryland meadows)WATER



Water Smart use in Lisbon
efficiency, monitor, ‘fit-for-purpose’

Reduce the use of drinking water…

▪ Diversify non-potable alternative sources (‘fit-for-purpose’)

 Water mining

 Urban Water Cycle > Wastewater Reuse Plan

 Reclaimed Water (class “A”) from 3 Wastewater Treatment Plants 

(Beirolas; Alcântara and Chelas) > low level location uses

 Non potable water from “Aqueduto de Águas Livres” > elevated 

location uses

    

 Partnership: AdTA + EPAL + Municipality of Lisbon
WATER



Potable 

Water

Reclaimed 

Water

Aqueduto

Others

Potable 

Water

Reclaimed 

Water
Aqueduto

Others

2023 2030 - 2040

>





Reclaimed Water

55 km network

Aqueduto

34 km network 
(Lisbon)
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New Productive land in Lisbon
Agriculture Parks



New Productive land in Lisbon
Agriculture Parks

New Agriculture Parks…

▪ Being implemented: Parque Hortícola do Vale da Montanha II 

+ Parque Hortícola do Vale da Ameixoeira > 55 allotments >

16,81 ha 

▪ Planned: 6 parks > 118 allotments > 37,38 ha

FOOD



Lisboa

▪ 38% Lisbon Metropolitan Area (LMA) 

soil with agricultural occupation 

▪ 12% of the total food produced in 

Portugal for national consumption 

comes from LMA

▪ Vila Franca de Xira, Sintra, Palmela, 

Mafra, Montijo and Alcochete produce 

temporary crops, mainly cereals for 

grain, vegetables, and forage crops

▪ Setúbal, Sesimbra, Palmela, Montijo and 

Mafra stand out for permanent crops, 

dedicated to vines, nuts, and fresh fruit. 

Lisbon Metropolitan Area Food Link Network
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THANK YOU
catarina.freitas@cm-lisboa.pt

Municipal Directorate for Environment, Green Infrastructure, Climate and Energy

Municipality of Lisbon
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