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innovation programme under grant agreement No 101037031  
 

1 Stage 1: Analysis of Condition  

1.1  Characterization of the Norte Region  
The Norte region (NUTS II) 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 III): Alto Minho, Cávado, Ave, Área Metropolitana do Porto, Alto 
Tâmega e Barroso, Tâmega e Sousa, Douro and Terras de Trás-os-Montes, and composed by 
eighty-six municipalities (Figure 1). 

 

 
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) 

Figure 1ɀ Map of the Norte Region (Source: CCDR-N, n.d.) 
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innovation programme under grant agreement No 101037031  
 

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 
ƆƨǭƳϐǭƀŝϐŕƳŎǵƦŝƨǭϐς§M Dr³fϐùmMϐùä ³ìrùr¾³Ρϐ ŎǭƆƳƨϐáƝįƨϐŷƳǙϐǭƀŝϐ=ƆǙŎǵƝįǙϐMŎƳƨƳƦȔϐΰá M=ασΠϐ
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).  
 

 
 

Encouraging the transition to a Circular Economy in the Norte of Portugal is the main objective of 
ƆǭǡϐäŝŸƆƳƨįƝϐ ŸŝƨŕįΟϐfƆȍŝƨϐ³ƳǙǭŝσǡϐŌǵǡƆƨŝǡǡϐǖǙƳŷƆƝŝΠϐǭƀŝϐŷƳƝƝƳȎƆƨŸϐįǙŝįǡϐƀįȍŝϐŌŝŝƨϐǖǙƆƳǙƆǭƆǡŝŕΡϐ

Figure 2 ɀ Public policies, projects and initiatives in the Norte Region of Portugal 
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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 θ Food & Feed, but also CSS4 θ 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.  
 

 
Figure 3 Ȥ Waste 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 
ŎƝŝįǙƝȔϐ ŕŝŷƆƨŝŕΟϐ ùƀŝϐ ǭŝǙƦϐ πįŸǙƆŷƳƳŕρϐ ΰƳǙϐ πįŸǙƳŷƳƳŕραϐ ƦįȔϐ ŝƨŎƳƦǖįǡǡϐ įƝƝϐ ǭƀŝǡŝϐ ǡǵŌǡŝŎǭƳǙǡϐ
(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  
 
ùƀŝϐ áƳǙǭǵŸǵŝǡŝϐ įŸǙƆŷƳƳŕϐ ǡŝŎǭƳǙϐ Ɔǡϐ ŷǵƨŕįƦŝƨǭįƝϐ ǭƳϐ ǭƀŝϐ ŎƳǵƨǭǙȔσǡϐ ŸǙƳȎǭƀϐ ǡǭǙįǭŝŸȔΠϐ ŕƆǙŝŎǭƝȔϐ
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 θ 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 
ŸǙƳȎƆƨŸϐƆƨǭŝǙƨįǭƆƳƨįƝϐǙŝŎƳŸƨƆǭƆƳƨϐΰ r=MáΠϐ͎͓͐͐įαϐįƨŕϐǭƀŝϐǡŝŎǭƳǙσǡϐǙŝƝŝȍįƨŎŝϐǭƳϐǭƀŝϐŎƳǵƨǭǙȔσǡϐ
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 
ŷǙƳƦϐ͏Ο͔ϐŌƆƝƝƆƳƨϐŝǵǙƳǡϐƆƨϐ͎͐͐͑ΠϐƦįǙƙƆƨŸϐįƨϐįƨƨǵįƝϐŸǙƳȎǭƀϐǙįǭŝϐƳŷϐ͎Ο͕ЊΟϐùƀŝϐŎƳǵƨǭǙȔσǡϐįƨƆƦįƝϐŷŝŝŕϐ
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 . AŎŎƳǙŕƆƨŸϐǭƳϐǭƀŝϐŎƳǵƨǭǙȔσǡϐŷŝŝŕϐƦįƨǵŷįŎǭǵǙŝǙǡσϐįǡǡƳŎƆįǭƆƳƨ, the animal feed sector 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 .  

 
&ÉÇÕÒÅ ψ Ȥ #ÒÏÐÓ ×ÉÔÈ ÁÎÎÕÁÌ ÐÒÏÄÕÃÔÉÏÎ ÁÂÏÖÅ υτ ËÔ ÉÎ ÔÈÅ .ÏÒÔÈÅÒÎ 2ÅÇÉÏÎȢ ɉ3ÏÕÒÃÅȡ ).%ȟ φτφψÁɊ 
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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, Trás-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). 
 

Table 1 ɀ Total headcount in Portugal and in Norte, in 2023, per animal species. (INE, 2024a) 

 
 
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, Barrosã, 
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 ɀ Municipalities with the highest nominal number of cattle in intensive farming (ENEAPAI 203). 
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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, Póvoa 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).  

 

4ÁÂÌÅ χ Ȥ !ÑÕÁÃÕÌÔÕÒÅ ÐÒÏÄÕÃÔÉÏÎ ÉÎ φτφφ ÉÎ 0ÏÒÔÕÇÁÌȟ ÃÏÎÔÉÎÅÎÔÁÌ 0ÏÒÔÕÇÁÌ ÁÎÄ .ÏÒÔÅ ɉ).%ȟ φτφψÂɊȢ 

 
 
 
Food and feed industries  
 
Food and feed production quantities data is not directly available per NUTS II 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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¶ 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  

 
Furthermore, the Norte region detained almost one fourth of the enterprises and persons 
employed in 2023 in this subsector. (INE, 2024b)  
 
ùƀŝϐ³ƳǙǭŝϐǙŝŸƆƳƨϐƀįǡϐįǙƳǵƨŕϐ͏͎ЊϐƳŷϐǭƀŝϐƨǵƦŌŝǙϐƳŷϐŷŝŝŕϐǖǙƳŕǵŎŝǙǡϐįƨŕϐϺ͏͐ЊϐƳŷϐǭƀŝϐŎƳǵƨǭǙƆŝǡσϐ
feed production turnover. The list of manufacturers of animal feedstuffs shows 204 plants with 
approval numbers (DGAV, 2024), classified as:  
 
¶ Manufacturers of Animal Feed Additives  
¶ Manufacturers of premixes of additives intended for animal feed  
¶ Self-producers of compound feedstuffs  
¶ Compound feed manufacturers  

 
The number of companies is slightly lower, as some companies have two or more plants, and 
ǡƳƦŝϐǖƝįƨǭǡϐǖǙƳŕǵŎŝϐƦƳǙŝϐǭƀįƨϐƳƨŝϐǭȔǖŝϐƳŷϐŷŝŝŕϐǖǙƳŕǵŎǭǡΟϐ¾ŷϐǭƀƳǡŝϐŷŝŝŕǡǭǵŷŷǡσϐŎƳƦǖįƨƆŝǡΠϐƳƨƝȔϐ
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.  
 
±įƨȔϐŷŝŝŕǡǭǵŷŷǡσϐǖǙƳŕǵŎŝǙǡϐŕŝįƝϐȎƆǭƀϐįƨƆƦįƝϐŌȔǖǙƳŕǵŎǭǡΟϐ ǡϐǖŝǙϐäŝŸǵƝįǭƆƳƨϐ͏͖͑έ͎͎͓͐Πϐǭƀŝǡŝϐ
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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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 θ 
51%, with a total production of 1,996,515.0 tons.  
 
The Crops category represents 27% of total production. Although significantly lower than Feed, 
=ǙƳǖǡϐǡǭƆƝƝϐŎƳƨǡǭƆǭǵǭŝǡϐįϐǡǵŌǡǭįƨǭƆįƝϐǖƳǙǭƆƳƨϐƳŷϐǭƀŝϐǙŝŸƆƳƨσǡϐįŸǙƆŎǵƝǭǵǙįƝϐƳǵǭǖǵǭΠϐǖįǙǭƆŎǵƝįǙƝȔϐƆƨϐǭŝǙƦǡϐ
of food supply and export potential. This category inclu des Vegetables θ 319,505.0 tons 
(comprising potatoes and horticultural crops), Vines θ 318,673.0 tons, Fruits θ 250,620.0 tons 
(comprising main fresh fruits, small berry fruits, main subtropical fruits, citrus fruits and main 
nuts), Cereals θ 112,275.0 ton s (comprising main dry legumes and cereals for grain) and Olival θ 
52,830.0 tons.  

Figure 5 - Overview of the performance - turnover and number of companies - of the different regional sub-divisions to 
food and feed 
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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%) θ 98,652.0 tons, Dairy products and eggs (26%) θ 94,040.0 Fish (22%) θ 80,864.0 
tons, Living animals (14%) θ 52,107.0 tons and Animal fats and oil (11% ) θ 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%) θ 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%) θ 55,411.0 tons, Processed vegetables and fruits 
(30%) θ 44,314.0 and Various food preparations (13%) θ 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 lt, 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%) θ 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%) θ 38,498.0 tons, processed Vegetables and fruits 
(14%) θ 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 4 ɀ 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 Region. (Source: APA, 2024), except for estimated 

biowaste, which was calculated based on the biowaste percentage and the total amount of municipal waste. 

 
 
 
 
 
 

 

 
 

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) . 

 
Figure 6 ɀ 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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Figure 7 ɀ Final destination for type 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.  
 

 
Figure 8 ɀ % of bio-waste that is collected from 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 Resíduos 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 θ 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.  

 

 
Figure 9 ɀ 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 
Resíduos do Nordeste. 
 
Conclusion  
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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). 
 

  
 

 
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 r in the northern region are (Figure 
11): 

¶ Manufacture of basic metals, except machinery and equipment;  

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

 
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. 
 

 
&ÉÇÕÒÅ υφ Ȥ 'ÒÏÓÓ ÖÁÌÕÅ ÁÄÄÅÄ ÁÎÄ ÎÕÍÂÅÒ ÏÆ ÅÎÔÅÒÐÒÉÓÅÓ ÉÎ ÔÈÅ ÒÕÂÂÅÒ ÁÎÄ ÐÌÁÓÔÉÃÓ ÉÎÄÕÓÔÒÙ 

ɉ).%ȟ φτφχÅɊ 

Figure 11 - Manufacturing turnover in the northern region (INE, 2023d) 
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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 Tâmega e Sousa region, a significant number 
of enterpri ses operate in the manufacture of rubber components for footwear (Figure 13). 
 

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 Tâmega e Sousa region . 
In terms of exports, Vila Nova de Famalicão, 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 1 4). 

Figure 14 - Gross value added and number of enterprises in the rubber industry by intermunicipal community (INE, 2023e) 

Figure 13 - Gross value added and number of enterprises by sub-sector in the rubber industry (INE, 2023e) 
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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, Cávado 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). 
 

 
When analysing the number of enterprises by municipality, the highest number is found in 
Oliveira de Azeméis, followed by Guimarães 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 Famalicão also has a high level of exports 
(Ave region), as does Arcos de Valdevez in the Alto Minho region.  

  
 

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.  

Figure 15 - Gross value added and number of enterprises in the plastics industry by intermunicipal community (INE, 2023e) 

Figure 16 - No. of plastic industry and exports by municipality (INE, 2023b) 
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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). 

 
Figure 18 - Production of plastic and rubber waste by NUTSIII in the Norte region (Source: APA, 2023 based on MIRR) 

Figure 17 - Overview of the Norte region performance - turnover and number of companies  
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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 III 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, Cávado and Terras de Trás-os-Montes, while rubber is more  
predominant in Tâmega e Sousa and in the municipalities of Alto Tâmega e Barroso.  
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Conclusion  
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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 
ǙŝŸƆƳƨįƝϐƝŝȍŝƝϐƆƨϐáƳǙǭǵŸįƝΠϐŝȓŎŝǖǭϐŷƳǙϐƳƨŝϐƆƨŕƆŎįǭƳǙϐΰπäŝŎȔŎƝƆƨŸϐǙįǭŝϐƳŷϐƦǵƨƆŎƆǖįƝϐȎįǡǭŝραΟϐùƀǵǡΠϐ
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  (SDGs), 
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 : 
 

¶ ANIMAL4AQUA | ERDF | 2016 - 2019  
¶ BioTecNorte | ERDF | 2016 θ 2020  
¶ Bom Aproveito θ Take-Away | 2023  
¶ Café Circular | 2021 
¶ Deposit Refund System | 2026  
¶ DRECHEVALOR | COMPETE | 2009 θ 2010  
¶ EcoEconomy 4.0 | 2021  
¶ Embrulha | 2016  
¶ GOEFFLUENTS | PDR 2020 | 2017 θ 2020  
¶ Goodafter | 2016  
¶ πmŝƝǖϐǭƀŝϐǖƝįƨŝǭΥϐìŝǖįǙįǭŝϐȔƳǵǙϐŌƆƳȎįǡǭŝΥρϐ| 2024  
¶ INSEAFOOD | Portugal 2020  
¶ MATTER- StartUp | 2021  
¶ MICOBIOEXTRACT | ERDF | 2018 - 2022  
¶ MOBFOOD | ERDF | 2017 -2021  
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¶ MULTIBIOREFINERY | ERDF | 2017 θ 2020  
¶ National Circular Cities Initiative θ 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 | 2019 θ 2022  
¶ πĀŸƝȔρϐƳǙϐƨƳƨ-standard fruits and vegetables | 2016  
¶ ValorNatural | PDR 2020  
¶ ValorIntegrador | COMPETE | 2014 - 2015  
¶ VIIAFOOD | 2022  
¶ YPACK10 | 
¶ Zero Waste (Zero Desperdício) | 2015  
¶ Zero Waste Commitment of the Municipality of Guimarães | 2022  

 
 List of projects in the plastics and rubber sector : 
 

¶ Sustainable Plastics θ Green Agenda for Business Innovation under the Recovery and 
Resilience Plan | ongoing 

¶ Embalagem do Futuro | Recovery and Resilience Plan | 01/01/2022 - 31/12/2025  
¶ BluePoint - Blue Circular Economy of Marine Plastics | Interreg Atlantic Area | 

01/11/2023 - 30/04/2026  
¶ SMART PACK - Smart & Eco-efficient Flexible Films | Funding of AICEP | until 2027  
¶ Strengthening the Integrated Approach of Holistic Impact Assessments for Safe and 

Sustainable by Design Plastic Value Chain | HORIZON-CL4-2023 -RESILIENCE-01| 1 
January 2024 θ 30 June 2027 

¶ Better Plastics: Plastics in a Circular Economy θ Mobilising project co -financed by 
COMPETE 2020 | 2021 θ 2023  

¶ 3R Connect - Interconnected Innovation Ecosystems | HORIZON EUROPE| 2022-2024  
¶ INOV.AM θ Mobilising innovation in additive manufacturing  
¶ Eco Sustainable Rail | COMPETE 2020 | POCI-01-0247 -FEDER-017972 | 2019  
¶ ECOBOARD | 2022  
¶ Extruplás | 2000  
¶ 2GLam - Development of 2nd generation laminates | COMPETE | 2013 θ2015  
¶ Global Coalition of Local and Subnational Governments (LSNG) to end Plastic 

Pollution (2022)  
¶ MasterOpak - Development of a high opacity polyethylene masterbatch | COMPETE | 

Project no. POCI-01-0247 -FEDER-017820 | 01/12/2016 - 30/11/2019  
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¶ FWFI - New Food Packaging from Nature | COMPETE | Project no. POCI-01-0247 - 
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  

 

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:  
 
Ϊ Value chain analysis (material and waste flows, key actors) (stats data)  
Ϊ Regional diagnosis (environmental, social, economic indicators) (stats data) 
Ϊ Thematic workshops, seminars, interviews and surveys with stakeholders and some 

municipalities  
Ϊ SWOT analysis. 
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Ϊ Critical review of past initiatives.  
Ϊ Barrier and solution identification (regulatory, technological, social).  
Ϊ Definition of strategic pillars/axes, concrete measure and priority actions (short, medium, long 

term) and governance model. 
 

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

Barriers identified for CSS2 Food &Feed + CSS4 Plastics&Rubber  
 
1: Legal framework  

  



 

 

page 27 

 ùƀƆǡϐǖǙƳƖŝŎǭϐƀįǡϐǙŝŎŝƆȍŝŕϐŷǵƨŕƆƨŸϐŷǙƳƦϐǭƀŝϐMǵǙƳǖŝįƨϐĀƨƆƳƨσǡϐmƳǙƆȟƳƨϐ͎͎͐͐ϐǙŝǡŝįǙŎƀϐįƨŕϐ
innovation programme under grant agreement No 101037031  
 

  
 
 
 

 
2: Innovation, product design and the value chain  

 

 
3: Infrastructure, Economic and investment, entrepreneurship  
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4: Social inclusion, awareness,  and knowledge  

 

 
 
 

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 θ 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 
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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 and the Plastics & Rubber 
sector (Figure 19).  

 

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

 

 
 
 
 
 

Figure 20 ɀStakeholders georeferencing for Food and Feed industry 

Figure 19 - Key stakeholder groups 
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Food & Feed Industry  | Manufacturing  

 
 

 
 
 
Plastic & Rubber Industry  

 
 

 
 
Below are some of the references that have tried to realise this work (Figures 23 and 24). 

Figure 21 ɀStakeholders georeferencing for Food and Feed manufacturing industry 

Figure 22 ɀStakeholders georeferencing for Plastic and Rubber industry 



 

 

page 31 

 ùƀƆǡϐǖǙƳƖŝŎǭϐƀįǡϐǙŝŎŝƆȍŝŕϐŷǵƨŕƆƨŸϐŷǙƳƦϐǭƀŝϐMǵǙƳǖŝįƨϐĀƨƆƳƨσǡϐmƳǙƆȟƳƨϐ͎͎͐͐ϐǙŝǡŝįǙŎƀϐįƨŕϐ
innovation programme under grant agreement No 101037031  
 

 

 
 

 
 
 

Figure 23 - Norte Region value chain for CSS2. Food & Feed. 

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.  
 

Table 5 ɀ Stakeholders involved in events in 2024 and 2025 

 
Schedule Events Stakeholders 

June 13th 2024 : CSS2+CSS4 2 workshops  27 
July 11th 2024 : CSS2+CSS4 2 workshops  28 
December 18th 2024 : CSS4 1 seminar 70 
TOTAL 2024  5 events in 2024  125 
February 27th 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 th October 2025: CSS2+CSS4 1 seminar 111 
TOTAL 2025  5 events in 2025  466 
TOTAL 10 EVENTS 591  

 
ùƳϐŌŝϐįŌƝŝϐǭƳϐŷƳǙƦǵƝįǭŝϐǭƀŝϐŎƆǙŎǵƝįǙϐŎƀįƝƝŝƨŸŝǡϐŷǙƳƦϐŌƳǭǭƳƦϐǵǖϐŌȔϐŕƆŷŷŝǙŝƨǭϐǡǭįƙŝƀƳƝŕŝǙǡσϐŸǙƳǵǖǡΠϐ
reactive methods such as brainstorming during specific events and individual consultations with 
various stakeholders were used.  
 

 

Table 5 - Stakeholders involved in events in 2024 and 2025 
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Figure 25 - Workshop on Food Sovereignty and Circularity in Food System in Porto (June 25th)  

 
 

 
 

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




























































































