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1 Stage 1: Analysis of Condition

1.1 Characterization of the Norte Region

The Norte region (NUTS Il) has around 3.7 million inhabitants, which represents 35% of the

national population (INE, 2023a). It is the most export -oriented region, accounting for 35% of
national exports (INE, 2023b). The region is divided into seven interm unicipal communities and
one metropolitan area (NUTS lll): Alto Minho, Cavado, Ave, Area Metropolitana do Porto, Alto

Tamega e Barroso, Tamega e Sousa, Douro and Terras de Trasos-Montes, and composed by
eighty -six municipalities (Figure 1).

@ Atto Minho

o Cavado

Ave
o Area Metropolitana do Porto

o Alto Tamega e Barroso
o Tamega e Sousa

o Douro

o Terras de Tras-os-Montes

Figure 1z Map of the Norte Region (Source: CCNR1.d.)

This region has the second highest number of enrolments in higher education, with almost
150,000 students in 2022/2023, surpassed only by the Lisbon metropolitan area. In terms of
enrolment in higher education, there has been a significant increase over th e last 20 years (from
23.9% in 2003/2004 to 42.9% in 2023/2024) and greater convergence with the national average,
albeit slightly lower, which currently stands at 43.1% (INE, 2024). In terms of innovation, the
Norte is the region with the highest number o f institutions and companies with R&D (INE, 2022)
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and the region with the highest number of patent applications for inventions, mainly at company
level (INE, 2023c).

The region's dynamism with regard to population, export capacity, and human capital appears to
create a favourable context for technological development and innovation, both of which are
essential for promoting the circular economy.

Circular Economy in Portugal and in the Norte Region

In Portugal, the EU's package of measures for the Circular Economy was essentially transposed
220YB80b56Ff YOJR52086¢8&M Dr3fB8OUmMBOA 3irar %3 P8
approved by RCM no. 190-A/2017 of 11 December, which consolidated the pro posals and
measures, adopting three levels of operationalisation: national, sectoral, and regional. At the
national level (macro level) the rationale is similar to the EU action plan for circular economy -
product, consumption, waste/secondary raw material s, placing knowledge sharing as the central
element for developing solutions. At the sectoral level (meso level), the focus is on the value
chains associated with a given activity. At the micro level, the emphasis is given to acceleration
strategies for the circular economy best suited to their socio -economic profile of each region.
(CCDR-N, 2021).

As such, the Regional Coordination and Development Commissions in conjunction with the PAEC
have begun to draw up Regional Agendas for the Circular Economy (AREC) (Figure 2).

N

Regional Action Plan
- Circular Economy

O
o]l
O

Main public policies, projects and initiatives

Northern Regional
Bio-waste Programme
Management Plan 2021/2027 - Urban
Guimaraes 2030 | 7. C\waste Commitment | Waste Management

- Guimaraes

Northern
Regional . .
SPAWNFOAM Desperdicio || Embrutha Precious Plastic | Viva Agenda - Circular BLUEWWATER OlivePit
Lab Porto Economy
Better

Plastics 3
QJ Public Policies

ECOBOARD | Bom Aproveito

J

3R Connect

Zero

Projects and Initiatives

Figure 2 z Public policies, projects and initiatives in the Norte Region of Portugal

Encouraging the transition to a Circular Economy in the Norte of Portugal is the main objective of
00aBasYOYej N8 YsefjoOBfO0s82683YUgscaBOgadaesaasialy
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Cities and Circular Territories, Construction and Demolition Waste, Goods Transport and
Logistics, Textiles and Agri-food. (CCDR-N, 2021).

Therefore, it is logical that CSS2 6 Food & Feed, but also CSS4 6 Plastics & Rubber, as it is a
sector highly represented in the region and closely linked to the agrifood and feed industry, will
be addressed by the Norte Region in the framework of the FRONTSH1P project.

Waste Management Situation

According to Eurostat, the detailed waste management parameters are only available for
mainland Portugal , figure 3.

Waste Management

| WasteManagement [ Portugal | Date]
Overall recycling rates

Landfill 57

Recycling 16

Composting percentage 8 2022
Energy Recovery 15

Other Recovery 2

Recycling rates for specific waste streams

Recycling rate of overall packaging percentage 61.1 2022
Recycling rate of plastic packaging percentage 38.1 2021
Recycling rate of WEEE separately collected percentage 51.7 2021

Source: EUROSTAT (https://ec.europa.eu/eurostat/web/circular-economy/monitoring-framework)

Figure 3 ZWaste management data in Portugal

1.2 Characterisation of sectors

Food and Feed

The boundaries between agriculture, food industry, food retail and feed industry are not always

ONSj UNUB f89028fr08 ubse 0s0URB mj YUOO9YYrirpB8 0YUB mj YOV
(including feed), or it may refer more narrowly to agriculture and the f ood industry. In this report,

the scope includes agriculture, fisheries and aquaculture, the food industry, the feed industry and

food retail.

Agrifood sector in Portugal
Ubs6 aYyUogvyYgsase | YUOyYYie asoOgYUB O0a6 9geafj RS20 N6

contributing to increasing exports and guaranteeing food self -sufficiency (AICEP, 2025a). It
comprises the production and processing of raw materials into food and dri nk 6 agriculture,
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fisheries, processing food and drink industries, extractive industries (salt) -, and distribution to the
end consumer (AICEP, 2025b).

In recent years, there has been a significant increase in agrifood exports, demonstrating its
YOYOO2VY6 220802 00Ye2j NBUsSOYY2202YeB O r=Mane’ -~ _j
economy and competitiveness (AICEP, 2025b). Furthermore, the agrifood sector in Portugal
corresponds to 12.9% of GDP and 7.9% of total exports (PORDATA, 2024a). The GVA in 2022

was similarly distributed between agriculture, silviculture and fisheries, and the food industries,

each totalling 4.6 billion euros (PORDATA, 2024c ).

Feed sector in Portugal

Portuguese animal feed sales are projected to reach approximately 1.7 billion euros by 2018, up
gUYR®BZ OL BOONNOY26858gUYaBD2268" ., " MNBRj UkDaVYBj268j2zgj
imports are expected to decline slightly, reaching around 220 m illion kilograms by 2028 from

226 million kilograms in 2023 . Conversely, Portuguese animal feed exports are anticipated to

grow, reaching approximately 135 million kilograms by 2028, from 116 million kilograms in

2023. AOOYUf D2YB8 0YB 0bs6 OjygedDIWa B eyiscdamitaRedogesior in
Portugal feared being caught in the middle of two pressures: an increase in the price of raw

materials and a lack of liquidity for livestock producers (IACA, 2021). An increase in the price of

raw materials is a driving factor for the transition into a more circular economy.

Agrifood and feed in the Norte Region

Agriculture
In figures 4 reported the fodder maize is by far the most abundant crop in the Norte region, with
a production of 1.5 million tons in 2023 .

Crops prodution above 10 kt in the Northern Region in

2023
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Wine grapes are the second most abundant crop in Norte, with 301 kt produced in 2023. Norte
has 3 wine regions: Vinho Verde, Tras-os-Montes, and Porto e Douro.

Primary animal production
Direct production data is not available per region (NUTS II) but may be inferred from total effective
heads for each animal species per region. Norte has 20% of cattle heads and 25% of goats (Table

2).

Table1 z Total headcount in Portugal and in Norte, in 2023, per animal species. (INE, 2024a)

Species Total headcount in Headcount in % Northern
Portugal (1 000 heads) MNeorthern Region Region/ Portugal
(1 000 heads)
Cattle 1528 300 20%
Pigs 2181 63 3%
Sheep 2217 267 12%
Goats 336 a3 25%
Poultry — all species 239 458 15 296 6%
Chickens 224 007 15 296 7%

Cattle in this region is particularly important for milk production. Most milk cooperatives  are in
the Norte region. Agros is a union of cooperatives, representing 44 cooperatives and
approximately 750 milk producers (Agros, 2025), all in the Norte region . Nonetheless meat
production is also relevant, in particular in the context of native breeds: Arouquesa, Barrosa,
Cachena, Maronesa, Mirandesa and Minhota are all bovine breeds from the Norte region (FERA,
n.d.).

The four counties with the highest nominal number of intensively farmed cattle are located in the
Northern Region (Table 2).

Table 2 z Municipalitieswith the highest nominal number of cattle in intensive farmif@NEAPAI 208

County Intensive cattle (nominal headcount)
Barcelos 32797
Vila do Conde 30055
Povoa de Varzim 13 514
Vila Nova de Famalicdo 9 557
page 5
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Fisheries and aquaculture

The Norte region is particularly prominent in sardines, blue whiting (verdinho), Atlantic mackerel
(sarda), pout and seabass captures. The Norte region has 3 main fisheries discharge ports: Viana
do Castelo, Pévoa de Varzim and Matosinhos.

With regards to aquaculture, Norte has a small significance with only 2.4% of total production,
except for inland water production where it assumes the whole production (table 3). Although
reduced, Portugal has shown a stable freshwater aquaculture production of trout (Portugal
Global, 2024). The north coast of Portugal is, however, attracting interest from investors for large -
scale salmon production (Portugal Global, 2024).

4 AMIZANOAAOI OOOA DPOT AOAGETT ET o9t Ef) .0dhOo@d @AIAh
Portugal Continental Norte % Norte/
[t] Portugal [t] [t] Portugal
Total 16 116 14 126 394 2.4%
Inland waters  Total 264 264 263 99.9%
Extensive production 0 0 0 =
Intensive production 264 264 263 99.9%
Semi-intensive 0 0 0 =
production
Transition and Total 15 852 13 862 131 0.8%
marine waters
Extensive production 7 140 7 140 25 0.4%
Intensive production 5563 3573 106 1.9%
Semi-intensive 3149 3149 0 0.0%
production

Food and feed industries

Food and feed production quantities data is not directly available per NUTS Il but may be inferred
from number of enterprises and turnover per NUTS II.

The Norte region has 30% of the food companies in the country and 38% of the beverage
companies. With respect to turnover, the Norte region represents 20% of the food industries
turnover in the country and 43% of the beverage industries turnover.

From the analysis of data from INE (2024a), it can be observed that the most prevalent food, feed,
and beverage subsectors in the Norte region are:
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uUb2aBialYl §006bj a8U8058008FB8ygef22Y8BYJUYRBODSBM
innovation programme under grant agreement No 101037031



FRONT

SHIP

Dairy: only 15% of the dairy companies but 39% of the turnover.

Beverages: 38% of the companies and 43% of the turnover.

Cereals, pulses, starches: 27% of the companies and 46% of the turnover.
Bakery and other flour products: 32% of the companies and 32% of the turnover

=A =4 =4 =4

Furthermore, the Norte region detained almost one fourth of the enterprises and persons
employed in 2023 in this subsector. (INE, 2024b)

Ubs8683YUOs8B6U8YOYeBhbjacj UYger6id, K HBYyJBODSE§B82gROSUB Y
feed production turnover. The list of manufacturers of animal feedstuffs shows 204 plants with
approval numbers (DGAV, 2024), classified as:

fTManufacturers of Animal Feed Additives

fManufacturers of premixes of additives intended for animal feed
fSelf-producers of compound feedstuffs

ff'Compound feed manufacturers

The number of companies is slightly lower, as some companies have two or more plants, and
AaYRSBUIUNj20a6iU0YFg0Os686RYUS8B8B0D]j eB8Y25860U058YyBYSSF BI
15 seem locate in the Norte region. This data supports the relatively sm all representativity of feed

producers in the Norte region when compared to other NUTS II.

+jaUB9s8sfaogyyaocealyrgoOslUasersj N8 OOODbBj 22ORj N8 OUI
operators are registered in an information system with DGAV (SIPACE). In addition to those

operators accounted for in production of feedstuffs, there are other operat ors that deal with

animal byproducts, but which do not produce feedstuffs. These players may be of importance in

terms of circular economy, as they add value to food byproducts. Some of these players are

different companies (12 to be precise) but belong to larger groups that have feedstuff production
capacities.

Figure 5 presents an overview of the performance - turnover and number of companies - of the
different regional sub -divisions, for the key economic activities.
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Farming
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* Douro is the region sub-division with the highest turnover, followed Douro has a high number of companies registered, followed by Tras-
by Area Metropolitana do Porto.

os-Montes.
Sources:

INE | Volume de negdcios (€) dos estabelecimentos por Localizacdo geogréfica (NUTS - 2024) e Atividade econémica (CAE Rev. 3); Anual | Data relating to 2023
INE | Empresas (N.°) por Localizacao geogréfica (NUTS - 2013) e Atividade econdmica (Subclasse - CAE Rev. 3); Anual (2023) | Data relating to 2023
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= Area Metropolitana do Porto sub-division is by far the one with the A high number of companies is distributed alongside the eight region
highest turnover, followed by Cavado.

sub-divisions, with the highest number located in Trés-os-Montes.
Sources:

INE | Volume de negdcios (€) dos estabelecimentos por Localizac3o geogrdfica INUTS - 2024) e Atividade econémica (CAE Rev. 3); Anual | Data relating to 2023

INE | Empresas (N.%) por Localizag3o geogrdfica (NUTS - 2013) e Atividade econdmica (Subclasse - CAE Rev. 3); Anval (2023) | Data relating to 2023 20| OCTOBER |
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= Area Metropolitana do Porto is by far the region sub-division with the The number of companies registered is Area Metropolitana do Porto is
highest turnover, followed by Alto Minho. higher in comparison with its peers.
Sources:
INE | Vofume de negdcios (€) dos estabel

imentos por Localizagdo geogrdfica (NUTS - 2024) e Atividade econdmica (CAE Rev. 3); Anual | Data relating to 2023
INE | Empresas (N.% por Localizacdo geogréfica (NUTS - 2013) e Atividade econdmica (Subclasse - CAE Rev. 3): Anual (2023)| Data relating to 2023
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Food Industry
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Figure5 - Overview of the performanceturnover and number of companiesof the different regional sukdivisionsto

food and feed
Considering the Material and Waste Flow for Food and Feed final Value Chain (1.6 point) in the
Norte Region, in the Production section, Animal feed emerges as the largest category by far 6
51%, with a total production of 1,996,515.0 tons.

The Crops category represents 27% of total production. Although significantly lower than Feed,
=UYGa6a0ONNBOY2a020gosasjeagodagj egdj NeGYUQOYeBYY
of food supply and export potential. This category inclu des Vegetables 6 319,505.0 tons
(comprising potatoes and horticultural crops), Vines 6 318,673.0 tons, Fruits 6 250,620.0 tons
(comprising main fresh fruits, small berry fruits, main subtropical fruits, citrus fruits and main

nuts), Cereals 6 112,275.0 ton s (comprising main dry legumes and cereals for grain) and Olival 6
52,830.0 tons.
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Import

A large part of the imports from the Norte region are centered in the Crops, vegetables and fruits
category, which accounts for 73% of the total. In this category stands out for the import of Cereals
(78%) with 1,417,157.0 tons (including cereals, milling products, malt, starch, among others),
followed by Fruits (13%) with 245,434.0 (including fruits, citrus peels and melons) and
Vegetables (9%) with 162,105.0 tons (including edible vegetables, plants, roots and tubers).

The Animal category ranks second, representing 14% of total import. It includes the import of
Meat (27%) 6 98,652.0 tons, Dairy products and eggs (26%) 6 94,040.0 Fish (22%) 6 80,864.0
tons, Living animals (14%) 6 52,107.0 tons and Animal fats and oil (11% ) 6 38,833.0 tons.

The Drinks category accounts for 7% of the total imports and includes a variety of beverages,
alcoholic liquids and vinegars.

The Processed Food accounts for 6% of total imports. This category includes several
subcategories: Processed meet and fish (20%) 6 30,297.0 tons (encompasses preparations or
preserves of meat, preserves, extracts and furrows of meat, mollusks and invertebr ates, among
others), Cereal-based products and flour (37%) 655,411.0 tons, Processed vegetables and fruits
(30%) 644,314.0 and Various food preparations (13%) 6 20,187.0 tons.

Although the Northern Region is highly productive in terms of local food production, both plant -
and animal-based, it still maintains a strong level of food import activity.

Export

The Crops, vegetables and fruits category remains the most representative, accounting for 37%
of total exports. Cereals are the leading product, making up 51% (214,477.0 tons) of crop exports
(includes preparations of cereals, milling industry products, ma It, starches, inulin and wheat
gluten), followed by Fruits (30%) with 124,753.0 tons (comprising fruit, peels of citrus fruits and
melons and others) and Vegetables (20%) with 83,470.0 tons (comprising edible vegetables,
plants, roots and tubers). The Drinks category ranks second, representing 34% of the total exports
and include a wide range of products such as beverages, alcoholic liquids and vinegars.

The Animals and animal-based products represents 20% of total exports. Within this category,
the most significant subcategories are Dairy products and eggs (44%) with 104,399.0 tons, Fish
(26%) with 62,188.0 tons and Meat (16%) with 37,392.0 tons. Follows  Animal fats and oil (12%)
with 27,318.0 tons and Living animals (2%) with 5,179.0 tons of exported products.

The Processed Food category accounts for 9% of total exports. This category includes several
subcategories: Processed meet and fish (38%) 6 37,909.0 tons (encompasses preparations or
preserves of meat, preserves, extracts and furrows of meat, mollusks and invertebrates, among
others) Cereal-based products and flour (38%) 6 38,498.0 tons, processed Vegetables and fruits
(14%) 6 13,908.0 and Various food preparations (11%) with 10,763.0 tons.
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Food and Feed waste production

The total amounts of municipal waste and biowaste by waste management system (SGRU) in the
Northern Region and the final destinations are also presented in nest Table.

Table 4z Quantity of municipal waste produced in 2023, population, area, and infrastructure capacity for each SGRU.
Estimated percentage and quantity of biowaste in the SGRUs of the Northern Régiource: AR,2024), except for estimated
biowaste, which was calculated based on the biowaste percentage and the total amount of municipal waste.

SGRU Municipal waste Population  Area [km?] Capacity % Biowaste Estimated
quantity [t] [kg/inhab/year)] hiowaste [t]
AMBISOUSA 147 025 330754 767 444.5 32.63% 47974
BRAVAL 134 767 308011 1123 437.5 43.31% 58 368
LIPOR 520 753 1016 143 646 512.5 34.01% 177 108
Residuos do Nordeste 61 646 128 900 6 996 478.2 35.42% 21 835
RESINORTE 400 565 904 254 8031 443.0 39.12% 156 701
RESULIMA 145 643 313183 1743 465.0 39.76% 57 908
SULDOURO 202 631 449 077 384 451.2 40.46% 81985
VALORMINHO 40 008 73902 950 541.4 40.40% 16 163
Total Northern Region 1653038 3524 224 20 640 469.1 618 041

Considering data (figure 4) obtained from INE of industrial bio -waste (2022) it is possible to
observe that from Primary Production, most waste comes from animal effluents (12,684tons),
followed by animal waste from food preparation sand products (1,276tons) and finally plant
waste (659tons).

In Food Industry, most of the bio-waste comes from plant -based products (8,235tons), followed
by animal waste from food preparation sand products (5,351tons), andlastly, animal manure
(1,356tons).

Waste managed (1)
Economic activity Type of residue (2022)
Norte Region

T R T e Plant waste (non-hazardous) 659

(Agriculture, hunting, Animal waste from food preparations and products (non-hazardous) 1,276
forestry and fishing)

Animal faeces, urine and manure (non-hazardous) 12,6B4

Food Industry Animal waste from food preparations and products (non-hazardous) 5,351

(Food, beverage and Plant waste (non-hazardous) 8,235
tobacco industries) . .

Animal faeces, urine and manure (non-hazardous) 1.356

Figure 6 z Type of reside and waste managed in Norte region (2022).

When analysing the type of operation for waste management given to the waste from Primary
Production and Food Industry, it was possible to observe that most bio-waste goes to operations
of waste valorization, followed by landfill and energy recovery.
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Waste managed (t)
(2022)
Norte Region

Economic activity Type of residue

Bio-waste from Animal waste from food preparations and products

Landfill (non-hazardous) and Plant waste (non-hazardous) i
Animal faeces, urine and manure (non-hazardous) 9
Bio-waste from Animzal waste from food preparations and products
E
Sy (non-hazardous) and Plant waste (non-hazardous) =2
Organic Valorization Bio-waste from Animal waste from food preparations and products 13.515

(non-hazardous) and Plant waste (hon-hazardous) !

Sl e 2 sl Animal faeces, urine and manure (non-hazardous) 14,032

(excluding energy recovery)

Figure 7 z Final destination for y/pe of reside and waste managed in Norte region

Considering the available data from APA (2022), it is possible to conclude the inferred percentage
of bio-waste that is collected selectively, undifferentiated but separated and undifferentiated.

Type of waste collection Ambisousa BRAVAL  Lipor R;i'f::;:“ RESINORTE RESULIMA SULDOURO VALORMINHO

Figure 8 7 % of bio-waste that is collectedrom SGRU of Norte region

BRAVAL, Ambisousa, Resinorte and Suldouro have a big percentage of undifferentiated bio -
waste collected, showing a great opportunity for improvement.

Lipor, Valorminho and Residuos do Nordeste show the best results regarding selective and
separated collection of bio -waste. However, there is still a big opportunity for improvement.

Next map (Figure 10) uses different gradients of green 6 from dark to white - to indicate the
amount of waste sent to the corresponding waste management strategy by organization. Darker

colors represent a higher volume of waste sent to that specific treatment method, conside ring
data from all organizations. Lighter areas correspond to the areas with the least amount (or

nonexistence in white) of waste directed to the waste management strategy, considering data

from all organizations.

2.3 2.3
4 -8 4
65 7 i N, L I 72% 6 I 35%
¥7 : ]
(a) (b) 7, (c)
0% 0% : 0%
1. Valorminho 4. Resinorte 7. Suldouro
Distribution of the waste management organizations of the Norte Region: 3 pasylima 5. Lipor 8. Residuos do Nordeste
3. Braval 6. Ambisousa

Figure 9 7 Heat maps per waste management organization area of the Norte Region, comparing amount of waste that goes to
landfill (a), energy valorization (b) and organic valorization (c)
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Lipor has residual % waste going to landfill and is the entity that sends the most to incineration.

In paralel, only RESINORTE and SULDOURO send their waste for energy recovery. Ambisousa,
BRAVAL and SULDOURO are the entities with the biggest rate of waste going to landfill.
Valorminho has the biggest rate of organic valorization with a rate of 35%, followed by Lipor and
Residuos do Nordeste.

Conclusion

= The dominant category in the production of food and feed in the North region is animal feed, which represents 51%
of the total, with about 2 million tons. This shows the strong emphasis on livestock feeding.

= Agricultural crops occupy the second place, with 27% of total production. Although they are well below animal feed,
they still represent a significant part of production. With emphasis on vegetables, fruits and cereals.

= The production of milk and eggs represents 20% of the total, with milk being the main product, with almost 790
thousand tons produced. This reinforces the importance of the dairy industry in the Norte Region.

= Meat and fish correspond to the products with lower production with 90 thousand tons produced)

Processing

= Drinks category has a substantial production volume, represented by the production of beer, soft drinks and water
and wine, reinforcing the strength of this sector in the region.

= The region has a high contribution to food processing at the national level. Cereals occupies the first place
representing 52% of the total. Next, the processing of dairy products stands out, followed by pastries and bakery
and meat and fish and with lower representativeness, olive oil and vegetables and fruits.

= Besides its lower production volume, the processing of meat products (sausages, hamburgers, canned meat,
among others) has high representativeness in the national economy, with the Norte Region representing 37.31% of
the national turnover.
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= Plant products account for nearly 45% of total food consumption, indicating their strong presence in food habits.
Vegetables and fruits are the plant-based products more consumed, with 31% of the total consumption.

= The drinks category is quite representative, with 29% of the total, which is mostly occupied by the consumption of
non-alcoholic beverages.

= In the animal sector, 26% of total consumed products, it is possible to observe the region's strong reliance on
animal-derived products, especially meat and dairy, which together make up over 75% of the animal-based
consumption.

= In summary, the consumption pattern in the Norte Region reveals a strong presence of vegetable products in the
diet.

=7,
Eb{} Import

= A large part of the imports from the North region is concentrated in the categories of Crops, vegetables and fruits,
which represent 73% of the total. Within this category, we can highlight cereal imports, which occupy 78% of this
category.

= The category of animals occupies 14% of total imports, within this category the imports of meat, dairy products &
eggs and fish stand out.

= Beverages and processed foods come next, accounting for 7% and 6% of imports respectively.

= Despite the strong local production of food of plant and animal origin, the Norte Region maintains a high level of
imports, especially in cereals and animal products.

sz

= The category of Crops, vegetables and fruits continues to be the most representative, with 37% of total exports.
Again, cereals lead the way in this category, occupying a total of 51%, followed by fruits and vegetables.

= Drinks comes in second place, representing 34% of exports.

= The Animal category represents 20% of total exports, with emphasis on the export of dairy products and eggs, fish
and meat.

= Processed food category has less representativeness with 9% of total exports.
= Exports from the North region are diversified, with a strong presence of agricultural products, beverages and foods

of animal origin, which demonstrates a broad and competitive production capacity in different segments of the
agri-food sector.
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= Regarding industrial bio-waste, most of it goes to operations of waste valorization, followed by landfill and energy
recovery. However, it is still generated a considerable amount of waste in primary production and food processing
that should be avoided and valued.

= Considering the data from municipal bio-waste it was possible to observe that most of the municipal bio-waste in
unsorted (91%) and only 9% is selected bio-waste. Furthermore, on average 65% of total bio-waste of the
considered waste management entities goes to landfill, followed by energy (21%) and organic valorization (14%).
This results show a great opportunity for improvement in valorizing bio-waste in the Norte Region.

= The majority of food donations in the Norte Region comes from operational programs for deprived persons (41%)
and the food industry (23%), consisting mainly of fruits and vegetables and products based on animal protein.

= National data from food waste show that most waste is associated to households (67%), highlighting the
importance of raising awareness among the population to this topic.

Plastics and Rubber
The rubber and plastics industry accounts for about 8.3 % of the manufacturing industry in the

Northern Region.

When comparing the rubber and plastics industries, the number of enterprises in the plastics
industry is significantly higher (434 vs. 96), but in terms of gross value added (GVA) the difference
is marginal (Figure 11).

PLASTICS AND RUBBER INDUSTRIES

434 8,3% 1149M€

National manufacturing GVA
industries in Norte region
96 / \
borracha
555 M€ 594 M€

Figure 10 Z No. and % of national manufacturing industries, GVA in the Norte region in terms of the plastic and rubber indu
(INE, 2023b)

The economic activity with the highest turnover in the northern region is 'Wholesale and retail
trade; repair of motor vehicles and motorcycles', followed by manufacturing and construction. In
terms of manufacturing, the industries with the highest turnove rin the northern region are (Figure
11):

1 Manufacture of basic metals, except machinery and equipment;
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Food industries;

Manufacture of wearing apparel;

Manufacture of motor vehicles, trailers, semi -trailers and parts of motor vehicles;
Manufacture of rubber and plastic product.

= =4 =4 =4

Manufacturing turnover in the Northern Region

Repair and installation of machinery and equipment
Other manufacturing

Manufacture of furniture

Manufacture of other transport equipment
Manufacture of motor vehicles

Manufacture of machinery and equipment n.e.c.
Manufacture of electrical equipment

Manufacture of computer, electronic and optical...
Manufacture of fabricated metal products, except...
Manufacture of basic metals

Manufacture of other non-metallic mineral products

I Manufacture of rubber and plastic products

Manufacture of basic pharmaceutical products and..
Manufacture of chemicals and chemical products
Manufacture of paper and paper products

Manufacture of wood and of products of wood and...

Manufacture of leather and related products

Manufacture of wearing apparel

Manufacture of textiles

Manufacture of beverages

Manufacture of food products

1000 2000 3000 4000 5000 6000
M€

o

Figure 11 - Manufacturing turnover in the northern region (INE, 2023d)

Manufacture of rubber and plastic products

Most enterprises operating in this sector are in the Norte region, with a total of 533 enterprises,
representing almost 50 % of the national total, as shown in Figure 12.

Regional distribution of number of enterprises | Distribution of GVA and number of enterprises by
Rubber and plastic industry subsector in the northernregion
T
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In terms of sub-sectors, the plastics industry had the largest number of enterprises (434)
compared with the rubber industry (96). In terms of gross value added (GVA), the difference is
not very significant, although it is slightly higher in the case of pl astics (around EUR 555 million
GVA in the rubber sector and around EUR 594 million in the plastics sector) (Figure 12).

Manufacture of rubber products

An analysis of the rubber sector by intermunicipalities in the northern region shows that the
largest number of enterprises is in the metropolitan area of Porto. However, in terms of GVA, the
region of Ave has the most significant figure . Among the sub -sectors of the rubber industry, the
largest number of enterprises operate in the '‘Manufacture of other rubber products', mainly in the
Oporto metropolitan area and the Ave region. In the TAmega e Sousa region, a significant number
of enterpri ses operate in the manufacture of rubber components for footwear (Figure 13).

Distribution of GVA and number of enterprisesin the No. of rubber industry enterprises by sub-sector
rubber industry by intermunicipal community

o
=]
=)
o o
o ©

IS
S

N
=)

No. of enterprises
w
o

0 == =]
100 Alto Minho Cavado Ave Area Metropolitana  Alto Timega Tamega e Sousa
0 —_—— — - - f— do Porto
Alto Minho Cavado Ave Area AltoTamegae Tamegae W Manufacture of rubber tyres and tubes ® Retreading and rebuilding of rubber tyres
Metropolitana Barroso Sousa

do Porto W Manufacture of rubber components for footwear B Manufacture of other rubber products

Figure 13 - Gross value added and number of enterpridgssubsectorin the rubber industry (INE, 2023e)

An analysis by municipality shows that, in terms of the number of enterprises, most are in
Felgueiras, a municipality with a strong footwear industry in the Tamega e Sousa region .

In terms of exports, Vila Nova de Famalicdo, located in the intermunicipal municipality of Ave, is
the municipality with the highest figure. This is due to the presence of Continental, a multinational
tyre manufacturer (Figure 14).

No. of rubber industry enterprises by

municipality Exports (M€) in the rubber sector by

w20 municipality
o
2 15 1600
= 10
g @ 1200
5 111 g
s, annn 1 Z a0
1) o
. > - o o
< Q)(e%b ,\\\60 & ,\\o@ Q(\‘%& \\oo @‘?’\% Qo’\"o & Q@\“\ 0f§° & 3 400
2
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© & @ o ° 0 P
o o @ : : :
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@ & @ Famalicao  Castelo Conde

Figure 14 - Gross value added and number of enterprises inrthigber industry by intermunicipal community (INE, 2023¢
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Manufacture of plastics products

Regarding the plastics sector, it is in the Porto Metropolitan Area that GVA and the number of
companies are significantly higher, followed by the Ave, Cavado and Alto Minho regions (Figure
15). In terms of sub-sectors, the largest number of enterprises were active in the manufacture of
other and unspecified plastic products, mainly in the Porto Metropolitan Area (Figure 15).

Distribution of GVA and number of enterprisesin the

plastics industry by Intermunicipal Community Number of enterprises in the plastics industry in the Northern Region by
sub-sector
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Figure 15 - Gross value added and number of enterprises in the plastics industry by intermunicipal community (INE, 2023¢

When analysing the number of enterprises by municipality, the highest number is found in
Oliveira de Azeméis, followed by Guimaraes and Vila Nova de Gaia. In terms of exports, Santo
Tirso is the municipality with the highest export profile, followed by Vila Nova de Gaia, Porto and
Maia, all in the Porto Metropolitan Area. Vila Nova de Famalicédo also has a high level of exports
(Ave region), as does Arcos de Valdevez in the Alto Minho region.

No. of plastic industry enterprises by municipality
Exports (M€) in the plastic sector by municipality
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Figure 16 - No.of plastic industryand exportsby municipality (INE, 2023)

The following figures analyses the behaviour of the eight regional NUTSIII that compose the
Norte Region with regards to several key economic activities identified in the region.
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[T=) Manufacture of plastic products

I 7% I 288
0% o
No available data
Area Metropolitana do Porto is by far the region sub-division with the In alignment with the turnover, Area Metropolitana do Porto is the
highest turnover. region sub-division with the highest number of companies.
Sources:
INE | Volume de g (€) dos nentos por Lo 40 geogrdfica (NUTS - 2024) e Atividade econémica (CAE Rev. 3): Anual | Data relating to 2023 -
INE | Empresas (N.9) por Localizacdo geogrdfica (NUTS - 2013) e Atividade econdmica (Subclasse - CAE Rev. 3); Anual (2023) | Data relating to 2023 TOBER
Manufacture of rubber products
[
I 92% I -
0% o
No available data
Ave is the region sub-division with the highest turnover. This is The number of companies is higher in Area Metropolitana do Porto,
justified by the presence of Continental Mabor in the territory. however these companies do not represent a high turnover.
Sources:
INE | Volume de icios (€) dos entos por Localizacdo geogrdfica (NUTS - 2024) e Atividade econdmica (CAE Rev. 3); Anual | Data relating to 2023 0| OCTOBER _
) | OCTOBER | 2025

INE | Empresas (N.°) por Localizacdo geografica (INUTS - 2013) e Atividade econdmica (Subclasse - CAE Rev. 3); Anual (2023) | Data relating to 2023
Figure 17 - Overviewof the Norte regionperformance- turnover and number of companies

Plastic and rubber waste production
The Porto Metropolitan Area generated the largest quantity of plastic and rubber waste,

accounting for around 46% of the total produced in the region. The Ave Intermunicipal
Community (CIM) follows with 28,632 tonnes, representing around 28% of the total (Figure 18).

AMP

46,626.29

Figure 18 - Production of plastic and rubber waste BYUTSIIlin the Norte region (Source: APA, 2023 based on MIRR)
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Final destination of plastic and rubber waste

Disposal and recovery operations of the plastic and rubber waste received, the most common
operation is related to the exchange of waste for disposal (e.g., landfill), accounting for 54% of
the total. Around 32.6% of waste, equivalent to 32,849 tons, is su bjected to waste accumulation
operations intended for one of the disposal operations, excluding temporary storage prior to
collection at the site where it is carried out. This is followed by the recovery of waste through

recycling/recovery of organic compounds not used as solvents, including composting and other
biological transformations, representing 9.83% of the total.

Imports of Plastic and Rubber Waste

According to data provided by APA, around 50% of imported waste has the LOW code 191204
(Plastic and rubber waste from mechanical waste treatment). This is followed by plastic
packaging waste, with 8,602 tonnes, corresponding to 40% of the plastic and rubber waste
imported into the region.

Regarding waste with code 191204, it can be said that it originates mainly from the Dominican
Republic, with 4,566 tonnes, followed by Lebanon and Spain, with 2,233 and 1,515 tonnes,
respectively.

For plastic packaging waste, Spain stands out with 4,273 tonnes, representing 50% of imports of
this type of waste .

Among the imported plastic and rubber waste in the Northern Region, its destination for
intermediate operations is predominantly (95%) for the recycling/ of organic substances which
are not used as solvents (including composting and other biological transformation processes)
recovery operation. Within the 4.42% of waste sent to operations, waste with LOW code 020104
(Plastic waste - excluding packaging - from agriculture, horticulture, aquaculture, forestry,
hunting, and fishing) is particularly notable.

Waste from the Manufacture of Rubber and Plastic Products

To provide a more detailed picture of plastic and rubber waste generated in the Northern Region,
was analysed the situation of companies classified under NACE code 22, related to the
manufacture of rubber and plastic products.

Regarding the NUTS lll regions, the Porto Metropolitan Area registers the highest amount of
waste generated by companies under NACE code 22, with approximately 20,102 tonnes. Of

this total, 17,488 tonnes originate from the plastics industry.

Among the waste from NACE code 22 in the other territories of the Northern Region, plastics are
more relevant in Alto Minho, Cavado and Terras de Tras-os-Montes, while rubber is more
predominant in Tamega e Sousa and in the municipalities of Alto Tamega e Barroso.
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Conclusion

Processing

= The Norte Region plays a leading role in Portugal's rubber and plastic industries, processing around 36,373 tons of
primary plastic forms, mostly polyethylene (47%) and PVC (40%).

= Production is heavily concentrated in the Area Metropolitana do Porto.

= The region is responsible for 88% of the national rubber industry turnover, with 98% of tire production located in
the Ave sub-division.

= With regards to plastics, the Norte Region contributes with 47% of national turnover, with significant outputs in
packaging, construction products and technical components, totaling 577,999 tons of plastic products.

= This highlights a strong and diversified processing base, especially in high-demand sub-divisions.

A
57

= The Norte Region shows a high dependency on external sources for raw materials, importing around 838,164 tons
of plastic and rubber products.

= |mports of primary forms dominate, particularly in plastics (508,413 tons) and rubber (48,288 tons), with only 7% of
primary plastic forms produced locally and no domestic production of primary rubber.

= Main imported polymers include PP, PE, and PET, critical for packaging and industrial uses.

® |n finished goods, rubber consumer products and semi-finished items show high import reliance, while plastic
sheets and packaging demonstrate stronger domestic supply.

= The overall pattern reflects strong processing activity dependent on imported feedstock.

E?? Exports

= The Norte Region exported around 806,268 tons of plastic and rubber products, with rubber (82%) and plastic (37%)
showing strong national shares.

= Despite limited local production of primary forms, exports of primary plastic with 279,228 tons and primary rubber
with 23,835 tons are significant, probably reflecting re-export or minor transformation.

= Within rubber products, new tires are the main driver, with 184,208 tons exported, confirming a highly competitive
export sector.

= Regarding plastics products, the region exported 293,832 tons, surpassing imports and indicating a trade surplus.

= Key export categories include plastic profiles and construction materials, with some segments showing export
volumes exceeding production, indicating contract manufacturing or transformation of imported goods.

L
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Consumption

= The consumption analysis in the Norte Region reveals that the most consumed categories are:

o plastic materials in primary forms (28.35%)
o plastic plates, sheets, tubes, and profiles (24.56%)
o plastic packaging (21.42%)

= Within primary forms, plastic materials dominate with 91.6% share, with primary synthetic rubber contributing
only 8.4%.

= Regarding rubber products, tires are the most significant consumption category with a share of 63.8%, followed by
other rubber products with 36.2%.

= |n the plastic products category, plastic plates, sheets, tubes, and profiles account for the largest share with 47.3%,
followed by plastic packaging with 41.2%, plastic products for construction with 11.0%, and others with 0.5%.

. Waste management

= The region generated approximately 7,579 tons of rubber waste and 22,443 tons of plastic waste.

= The vast majority of this waste was managed through material valorization processes - 97% for rubber and 8%9%
for plastics - demonstrating a high level of recovery and reuse within industrial operations.

= Residual gquantities of industrial waste were directed to:
o landfill (0.1% for rubber and 7% for plastics)

o energy recovery (3% for rubber and 4% for plastics)

v,
Waste management

= 72% of municipal plastic waste in the Norte Region is collected unsorted, with only 28% undergoing selective
collection.

= Furthermore, rubber waste is not accounted for at the municipal level due to the lack of separate collection
systems.

= This represents a critical gap in the waste management framework at the local level.

= Most of the waste collected was sent to landfill with a share of 46%, 28% was directed to material valorization and
26% to energy valorization.

= These findings highlight the need for substantial investment in selective sorting infrastructure and sustainable
waste management strategies in the region.

o

It is important to stress that the plastics and rubber industry can produce materials for various
segments: construction, automotive, food, agriculture, decoration, clothing, hospital equipment,
household appliances.
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1.3 Indicators

The indicators for the monitoring framework of Circular Economy are not readily available at
US§YOYej NBN5OSNBDJ2B8aYUQOgY) NNB8sfrOsioB8yYUBY286D22fD
the National Institute for Statistics was contacted to assess the possibility to collect the data at
regional level. For progress monitoring and evaluation of circular measures for the region we used
EUROSTAT for socio-economic indicators , the CCRI Self-Assessment tool and the ones
proposed by the Circular Benchmarking tool which is inherently a CCRI tool. The lack of specific
regional and sectoral data is one of the main challenged identified during roadmap development.
For the monitoring of circular measures for CSS2 and CSS4 , we propose specific indicators in
4.5 Progress and Monitoring section . Regarding the Sustainable Development Goals (SDGSs),
the selected indicators of sustainable development relating mainly to economic growth and
circular economy in Portugal are not available to the region . In the framework of the FRONTSH1P
project, the Norte Region also took into consideration and contributed their Tool Box.

1.4 List of projects implemented in the circular economy area

In recent years, several projects have been and are being funded to promote circular economy in
both the food and feed and the plastics and rubber sectors. Here is a non -exhaustive list of
projects implemented in the Norte region or at national level by CS S.

List of projects in the food and feed sector

1 ANIMAL4AQUA | ERDF | 2016 - 2019
1 BioTecNorte | ERDF | 2016 6 2020
1 Bom Aproveito 0 Take-Away | 2023
1 Café Circular | 2021
1 Deposit Refund System | 2026
1 DRECHEVALOR | COMPETE | 20096 2010
1 EcoEconomy 4.0| 2021
1 Embrulha | 2016
1 GOEFFLUENTS | PDR 2020 | 20176 2020
1 Goodafter | 2016
T TmSNIBODSBUN] 250YB81 §20R4j 0886UYgUBOOYOD] a058Yp8
1 INSEAFOOD | Portugal 2020
 MATTER- StartUp | 2021
1 MICOBIOEXTRACT | ERDF | 2018- 2022
. MOBFOOD | ERDF | 2017-2021

page 23

uUb2aBialYl §006bj a8U8058008FB8ygef22Y8BYJUYRBODSBM
innovation programme under grant agreement No 101037031



FRONT

SHIP

MULTIBIOREFINERY | ERDF | 201® 2020

National Circular Cities Initiative 6 1nd Ed (2019-2023) 2nd Ed (2024 -2028)
OLIVEBLOEXTRACT | PT2020

OlivePit | 2025

REINOVA_SI | Circular Economy in the Agri-Food Sector | 2019
SPAWNFOAM | ERDF | 2013

SPRAYSAFE | ERDF | 20196 2022

mA Y NUp éstardiére fiviits and vegetables | 2016

ValorNatural | PDR 2020

Valorintegrador | COMPETE | 2014 - 2015

VIIAFOOD | 2022

YPACK10 |

Zero Waste (Zero Desperdicio) | 2015

Zero Waste Commitment of the Municipality of Guimarédes | 2022

= =4 =4 =4 4 4 -8 A A - oa a8 g

List of projects in the plastics and rubber sector

1 Sustainable Plastics 6 Green Agenda for Business Innovation under the Recovery and
Resilience Plan | ongoing

1 Embalagem do Futuro | Recovery and Resilience Plan | 01/01/2022 - 31/12/2025

1 BluePoint - Blue Circular Economy of Marine Plastics | Interreg Atlantic Area |
01/11/2023 - 30/04/2026

1 SMART PACK- Smart & Eco-efficient Flexible Films | Funding of AICEP | until 2027

1 Strengthening the Integrated Approach of Holistic Impact Assessments for Safe and
Sustainable by Design Plastic Value Chain | HORIZON-CL4-2023 -RESILIENCEO1| 1
January 2024 6 30 June 2027

9 Better Plastics: Plastics in a Circular Economy 6 Mobilising project co -financed by

COMPETE 2020 | 2021 6 2023

3R Connect- Interconnected Innovation Ecosystems | HORIZON EUROPE| 20222024

INOV.AM 6 Mobilising innovation in additive manufacturing

Eco Sustainable Rail | COMPETE 2020 | POCi01-0247 -FEDER 017972 | 2019

ECOBOARD | 2022

Extruplas | 2000

2GLam - Development of 2nd generation laminates | COMPETE | 2013 62015

Global Coalition of Local and Subnational Governments (LSNG) to end Plastic

Pollution (2022)

1 MasterOpak - Development of a high opacity polyethylene masterbatch | COMPETE |
Project no. POCF01-0247 -FEDER 017820 | 01/12/2016 - 30/11/2019

=A =4 =4 =4 -4 -4 4
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1 FWFI - New Food Packaging from Nature | COMPETE | Project no. POC101-0247 -
FEDER 048235 | 01/02/2021 - 30/06/2023

AGRO TEE- Agro Tires Engineered for Efficiency | COMPETE 2020 | 2017-2019
Portuguese Plastics Pact | 2020

PreciousPlastic|VivaLabPorto | 2018

R-Skin | Bolflex

Re2win

Rubberlink | 2013

Sustainable Plastics | Mobilizing Agenda for Sustainable Plastics | 2022

ZouriShoes | 2018

=4 =4 =4 =4 -4 -4 -4 4

1.5 Analysis of barriers to implement a circular economy

CCDR-Norte and INL co-organized the first 4 workshops in 2024 (two per CSS) to gather insights
from various stakeholders, particularly industry partners, and to identify the main perceived
barriers that halt implement ation of circular economy in their sectors.

These workshops were held in June and July 2024. Using the world café methodology and
surveys, the stakeholders were asked to ponder on four categories of challenges: (1) Legal
Framework ; (2) Innovation, product design and the value chain ; (3) Infrastructure, investment,

entrepreneurship; (4) Social inclusion, awareness and knowledge. In the first round of
workshops, the barriers to implementing a circular economy plan for both CSSs in the Norte
region were identified for each category of challenges. In the second round of workshops,
stakeholders were asked to rank the challenges identified previously in order of importance and

priority for action. For some groups of thematic challenges, new challenges were also identified

at the second workshop.

Methodology

Overall, the Norte Region employed the following methodologies to diagnose, identify
stakeholders and barriers, validate challenges and brainstorm actions to accelerate circular
economy and propose two action plans and a roadmap:

I Value chain analysis (material and waste flows, key actors) (stats data)

I Regional diagnosis (environmental, social, economic indicators) (stats data)

I Thematic workshops, seminars, interviews and surveys with stakeholders and some
municipalities

I SWOT analysis.
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I Critical review of past initiatives.

I Barrier and solution identification (regulatory, technological, social).

I Definition of strategic pillars/axes, concrete measure and priority actions (short, medium, long
term) and governance model.

Categories of barriers

=  Therefore, the barriers to consider under the FRONTSH1P Project are:

S N
G

Technological

Economic Barriers Market Barriers

Barriers

Barriers for both CSSo are presented below by ranking within each challenge category .

Barriers identified for CSS2 Food &Feed + CSS4 Plastics&Rubber

1: Legal framework

Barrier Description

Lack of advice on regulatory aspects There is a need to create support infrastructures for regulatory advice. Introducing new foods incurs costs due
to regulation, but the benefits are only realized in 2-3 years. Support from CCDR-N would be important to put
pressure on the national government.

Misinformation about the declassification Many products may not be classified as waste, but there is widespread misinformation about what constitutes a
of waste product versus a by-product. Current legislation does not provide clarity in this area. For example, the use of
animal by-products.

Barriers to the use of materials depending Need for better synergies between the reuse of municipal and agricultural waste: there are barriers to the use
on their origin of materials depending on their origin.
End of waste status for biomaterials/bio- Increase and enable the introduction of methods to ensure end of waste status for biomaterials/bio-waste.
waste
Lack of knowledge about tax incentives of Tax incentives in the field of donations should be better disseminated.
donations
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Barrier Description

Lack of incentives to transition to 100% Have a regulatory framework that supports the transition for production of 100% recyclable packaging.
recyclable packaging

Incorporate recycled materials into the Consider obligation, through imposition, for the use of recycled materials, transversal to various types of
production system products, whenever appropriate, and there should be supervision to avoid issues associated with greenwashing.

Lack of management in the non-packaging Packaging plastics have associated management entities; however non-packaging plastics have greater
chain difficulty in being organized throughout the life cycle.

Lack of awareness of recycling in society There is little knowledge about the fate of the materials, institutions such as the The Portuguese Pact for
Plastics (PPP) can unite different sectors, government entities, NGOs, associations and universities around this
common vision - a circular economy for plastics in Portugal.

No compliance with regulations Compliance with regulations prevents further recovery or reuse. Too much legislation. Need to raise
government’s awareness on these issues, so that the legislation developed has practical applicability.

Lack of metrics to measure circularity There is a lack of region-level data and tools for circularity analysis that allow circularity to be measured.

2: Innovation, product design and the value chain

2 © I

Barrier Description

Lack of motivation on the part of Companies do not see a clear return or do not prioritize sustainability.
companies in investing in
local/sustainable products

Price factor associated with Innovations are expensive and many traditional companies have no room to invest in R&D.
innovations

Raw material price fluctuation Makes it difficult to create viable business models.

Lack of information for SMEs about Many companies are unaware of the incentives available.

support for innovation

Resistance of SMEs to innovation Preference for traditional models, with fear of risks and additional costs.

Barrier Descrlptlon

The low price of virgin raw materials ~ The low price of virgin raw materials compared to recycled materials discourages the use of
recycled materials. Added to that, the fluctuating price per tonne hinders planning and stability
of the recycled market.

Difficulty in disposing recycled The recycling industry of rigid plastics faces difficulties in absorbing more material due to the
materials lack of market for the flow.

Lack of incentive to use recycled Need to promote the use of recycled materials by companies, which is currently not sufficiently
materials encouraged.

Perception of lower quality of Products with recycled materials are often seen as inferior, which affects market acceptance.

recycled products

3: Infrastructure, Economic and investment, entrepreneurship

Barrier Description

Price factor associated with innovations And a paradigm shift from traditional companies focused only on production, with no margin for R&D.
CSS: Food and Feed

Barrier Description

Lack of scale for small and medium-sized Small businesses may not be able to provide the scale and availability of resources to be incorporated into
enterprises other processes.

Lack of logistics infrastructure Circular raw material supply, scrap disposal/ processing, waste.
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CSS: Plastics and Rubber

Barrier Description

Ease of sending plastic waste to landfill Avoid diversion to landfill and respective expenses to pay for sending material to landfill, pay for waste
disposal, containers and transport and enable energy recovery.

Difficulties in disposing of the recycled The lack of capacity of the rigid plastics recycling industry to absorb more material, due to difficulties in
material. disposing of the recycled material.

Barrier Description

Low market prices of virgin materials The current price of virgin raw materials is low compared to the price of recycled raw materials; Fluctuating

price per ton.

4: Social inclusion, awareness, and knowledge

Barrier Description

Lack of awareness among policymakers Promote understanding and political commitment to the circular economy, ensuring that legislation is
enforceable and effective.

Lack of recognition of the quality of Overcome the negative perception that products with recycled materials are of lower quality; promote

products with recycled materials certification and dissemination.

Lack of involvement of users of recycled Low participation of companies that consume recycled materials, which compromises the creation of a circular

materials value chain.

Lack of information on the recyclability of Lack of technical and communicational knowledge about how products can be recycled, making informed

products decisions difficult at the design stage.

Lack of environmental education in Lack of educational actions aimed at children and young people on the principles and benefits of the circular

younger generations economy.

Lack of articulation with educational and Little collaboration with academia to study and develop technical solutions, such as the behavior of additives

research institutions and recycled materials.

circular business ) ) considering that the price of the raw material fluctuates a lot.

1.6 Stakeholder Engagement and Supply Value Chain Analysis

Two associations for each one of the CSSs have been identified and engaged to work on the
project in close partnership for the realisation of the replication strategy for the Norte region:
PortugalFoods for CSS2 and Smart Waste Portugal for CSS4. These associations are active
players in the engagement of stakeholders in their respective sectors. Each of them has more than
150 associates nationwide, from both the private and public sector, namely: academia,
companies, and municipalities and governmental agencies.

INEGI 0 Institute of Science and Innovation in Mechanical and Industrial Engineering, a Research
and Technology Organisation (RTO), joined to contribute to the roadmap for the Norte Region.
INEGI brings its expertise in research and technology-based innovation activities, technology
transfer, consulting and technological services, oriented to the development of industry and
economy in general. INEGI is non profit, private and recognised as a public utility entity. As this
entity manages to cover both sector s, it focused on the final part of the value chain (operators and

page 28

uUb2aBialYl §006bj a8U8058008FB8ygef22Y8BYJUYRBODSBM
innovation programme under grant agreement No 101037031



FRONT

SHIP

waste value chain), with a specific focus on monitoring and indicators, and georeferencing of
companies and brought an cross-overview.

There have been some attempts to map the value chain of Food & Feed andthe Plastics & Rubber

sector (Figure 19).

kﬂ Industry

= This group includes private
companies that play an
important role in the
economy and in the
development of market
policies.

They are essential for
employment, innovation and
economic growth. Their
participation in governance
structures helps to ensure
that policies are compatible
with sustainable economic
development and promote a
healthy business
environment. However, it is
important to balance their
interests with those of
society to avoid policies that
favor the private sector and
compromise public interest.

@ Waste
Management

This group includes urban
waste management
systems, waste
management operators,
recyclers and packaging
waste management entities.

Waste management entities
and operators control
access to waste streams. By
redesigning collection,
sorting, and processing
systems, they can unlock
value from waste that would
otherwise be lost. They are
in a unique position to
provide feedback to
producers about waste
composition and
recyclability.

Public

Administration

This is the executive arm of
governance structures,
responsible for
implementing public policies
and regulations.

It coordinates and manages
government resources to
ensure the effectiveness of
approved policies, while
ensuring compliance with
laws and regulations. It also
plays a mediating role
between other stakeholders,
promoting participation and
ensuring that the voices of
different groups are heard
in the decision-making
process.

Q Academy,
Innovation and NGO

These stakeholders provide
inputs of specialized
knowledge, research,
innovation and technological
resources that can improve
policy formulation and the
efficiency of government
operations.

Brings a scientific and
research perspective that
can inform evidence-based
decisions.

NGOs act as intermediaries
between the government
and citizens, defending
social and environmental
causes and ensuring that
public policies reflect ethical
and sustainable values.

Figure 19 - Key stakeholder groups

Stakeholder Identification

fhit

It includes citizens and
community groups that are
not part of government
institutions or private
sector. Their role in
governance structures is to
represent the interests and
needs of the general
population, actively
participate in decision-
making processes and
ensure that public policies
are transparent and benefit
the collective well-being.

Society

They help to bring a
perspective that can be
more connected to local
realities and everyday
needs.

Food & Feed Industry | Animal Production, Farming, Viticulture and Fish Production

Georeferencing of the 50 companies with the highest turnover:

Turnover:

. 24 ME

Source: Insight View (Iberinform Crédito y Caucién) | Accessed in 2025.09.10

page 29

B .oo:c00v §006bj 8050800

Category:
Animal Production

Farming
Fish production

Viticulture

Distribution of

Distribution of
companies per categoryxompanies per NUTS [lI:

=5

g

Figure 20 zStakeholders georeferencing for Food and Feed industry

ho

mega e Barroso

® Area Metropolitana do Perto
uAve

w Cavado

m Douro

u Tamega

 Terras de Tras-os-Montes

= Animal production

m Farming

® Fish production

m Viticulture

Within the CAE classification, the categories analyzed are organized as follows: Animal production,
WhiCHT frCtades T ming ot -antmats {8 T4 ) mixedtarming-combintng Crops amd-tivestock- (0 TS)—ant
hunting, trapping and game propagation with related services (017); Farming, which comprises the
growing of non-perennial crops (011), perennial crops (012) (excluding 0121 — Growing of grapesi—
and vegetative propagation materials (013): Viticulture, referring specifically to grape growing (0121)
and Fish production, encompassing fishing and aquaculture (03).
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Food & Feed Industry | Manufacturing

Georeferencing of the 50 companies with the highest turnover: " ;"2 =2

Distribution of
companies per NUTS III

Category:

Beverage manufacturing

Distribution of
companies per category:

® Preparation of meat products N

Within the CAE classification, the analyzed categories are organized as follows: Beverage
manufacturing (1), covering the production of beverages; Meat products (101), including animal
slaughtering and meat processing; Fruit, vegetables and cereals (103, 104, 106, 109). comprising the
® Bakery and grocery products  preparation and preservation of fruit and vegetables, the manufacture of oils and fats, grain mill
products and manufacture of prepared animal feeds; Bakery and grocery products (107, 108), covering
bakery, farinaceous items and other food products; Fish products (102), focused on processing and

Preparation of fruit, vegetables
and cereals

¢ zme @ Preparation of fish products

Preparation of milk and other preserving fish, crustaceans and molluscs; and Dairy products (105), relating to the manufacture of

® Gairy products milk-based products.

Source: Insight View (Iberinform Crédito y Caucién) | Accessed in 2025.09.10 20 1 AFTARER | 2025 q

Figure 21 zStakeholders georeferencing for Food and Feed manufacturing industry

Plastic & Rubber Industry

Georeferencing of the 50 companies with the highest turnover: " LT o
:‘é ; " Ave
‘gg‘ ® Cavado 7
' 0
Turnover: L3 2 ‘ Hitachii ot s

Distribution of
companies per category:

1340 M€
.46
Category: Within the CAE classification, the analyzed categories are organized as follows: Manufacturing of
plastic products, which includes activity 2016, referring to the manufacture of plastics in primary
® Manufacturing of plastic products forms, and activity 222, covering the manufacture of plastic products; and Manufacturing of rubber
products, which comprises activity 2017, related to the manufacture of synthetic rubber in primary
. 9Me Manufacturing of rubber products forms, and activity 221, covering the manufacture of rubber products.

Source: Insight View (Iberinform Crédito y Caucion) | Accessed in 2025.09.10

Figure 22 zStakeholders georeferencing for Plastic and Rubber industry

Below are some of the references that have tried to realise this work (Figures 23 and 24).
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Material and Waste Flow for Food and Feed Value Chain in the Norte Region
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Figure 23 - Norte Region value chain for CaA%o0o0d& Feed

Material and Waste Flow for Plastic & Rubber Value Chain in Norte Region
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Figure 24 - Norte Region value chain for CSS4. Plastics & Rubber.
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Regarding stakeholder engagement at various levels of the supply value chain, several events
have been organised: four workshops (two per CSS) and one seminar for CSS4 in 2024 and one
seminar for CSS2 and the last seminar to share and validated results and 3 workshops in 2025
(Table 5). The agendas for the events are available on Annex 2.

Table5 z Stakeholders involved in events in 2024 and 2025

Schedule Events Stakeholders
Table5 - Stakeholdersnvolvedin events in2024 and 2025

June 13" 2024 : CSS2+CSS4 2 workshops 27
July 11 2024 : CSS2+CSS4 2 workshops 28
December 18" 2024 : CSS4 1 seminar 70
TOTAL 2024 5 events in 2024 125
February 27" 2025; CSS2 1 seminar 144
June 25th 2025: CSS2 1 workshop 91
July 15th 2025: CSS4 1 workshop 46
30th July 2025: CSS2+CSS4 1 workshop 74
14% October 2025: CSS2+CSS4 1 seminar 111
TOTAL 2025 5 events in 2025 466
TOTAL 10 EVENTS 591

Y8056 ONSBOYBYYURGNj 0860b88020U0OGNj UBObj NNs§a2VYsas
reactive methods such as brainstorming during specific events and individual consultations with
various stakeholders were used.

Workshop June 25th | Food Sovereignty and Circularity in Food

Agenda and Communication

WORKSHOP  a

= This workshop has been organized by Portugal Soberania
Foods, INL, and CCDR-N, with the objective of [AIYEHIEIR
fostering reflection and debate on key themes CirCUlal’idade_
shaping the future of food systems, with na Alimenta acy
particular emphasis on food sovereignty and

sustainable public procurement.

SESSAO I - Alimentag 3o Saudavel e Sustes
03h45 | Programa de Sustentabilidade na

PAINEL DE DEBATE
4100 | Transigao alimentar d

2 dos trabalhos: desafios @ agdas para o terrhtérlo
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in Porto (June 25th)

Figure 26 - Workshop Circular Economy Plastics & Rubber: Challenges, Solutions and Actions (July 15th).
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