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1. General view of the circular economy in Spain
The Spanish economy represented in 2018, with 1.2 trillion Euros, approximately 7.6% of the
3

economy of the European Union (EU28), which makes it the fifth largest economy in the EU.
The weight of the Spanish economy in the EU as a whole and the political impulse of the
Government places Spain in a good position to aspire to become an international benchmark in the
implementation of the circular economy, promoting sustainable development through the
promotion of research, business and industrial development linked to the optimal use and better
management of raw materials, and also increasing innovation and competitiveness, profitability and
sustainability.
The Government's objective being to grow in a sustainable way, and taking into account the
ecological footprint 1 of Spain (in terms of global ecological footprint, Spain is at level 20, and in
ecological footprint per inhabitant, in position 58 worldwide) , it is necessary to redesign the ways of
producing and consuming. This means that Spain needs 2.6 times more surface area than it has to
maintain the current standard of living and population, which makes it necessary to promote all
those measures aimed at improving the efficiency in the use of raw materials and energy.
Furthermore, in Spain, 129 million tons of waste were generated (including secondary waste), 5% of
the EU total 2, and only 37.09% of waste was recycled, in line with the European average (37.76 %),
which means that, both in Spain and at the community level, we are wasting a large part of the
resources in a context in which raw materials are increasingly scarce and expensive. This waste of
resources represents a strong vulnerability for Spain and for the European Union as a whole, which
increases as global competition for natural resources increases.
The relevance of the industrial sector is evident from its participation in the economy. In 2018, it
welcomed 14% of workers and added 17.7% of GDP47, partly thanks to intense activity in the foreign
market, since 30% of industrial products are destined for export, of which two thirds are sent to the
rest of the EU48.
In recent years there has been a significant decrease in the number of companies and, consequently,
from 2006 to 2016, there has been a marked decrease in the amount of industrial waste generated,
1

Environmental sustainability indicator that encompasses the set of impacts that are generated on the
environment measured in the area necessary to produce the resources consumed and absorb the waste
generated per inhabitant.
2
Eurostat
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which has gone from 22.43 million tons to 14.27 million tons. The waste produced by the
manufacturing industry (14.27 Mt) represents approximately 11.1% of the total waste produced in
Spain in 2016 (128.96 Mt). Of these 14.27 Mt, 12.9 Mt (90.5%) were non-hazardous waste, while 1.3
Mt (9.5%) was hazardous waste. If we want to advance in the transition towards a new model, it will
be essential to incorporate circular economy practices in each of them.
4

The fourth industrial revolution requires a change in the business model and in the operation of the
processes of industrial companies. It is necessary to undertake a process of digital transformation in
order to meet the demands of a highly technological society, increasingly demanding, whose
satisfaction states that the industry has to do things differently, facing challenges such as
collaborative design, flexibility and efficiency in manufacturing, reduction of series and production
times, creation of intelligent logistics models, transformation of channels, prediction of customer
needs, hyper connectivity, multidimensional traceability, specialization, creation value industrial
ecosystems, sustainability and product customization.
Many Spanish industrial companies are already applying circular models or practices (ecodesign,
servitization, remanufacturing, life cycle analysis, environmental declarations, etc.). The main
industries that are adopting new "circular strategies" correspond to the automotive, transport
equipment, electrical and electronic equipment, machine tools, metal, chemical, furniture, building
and environmental services subsector sectors, although the need is detected to promote the culture
of collaboration with other value chains in companies.
The experiences carried out in matters of circular economy by companies have led to tangible and
immediate results, therefore 60% of companies that already work with these approaches indicate
that it is essential to introduce these criteria in their business or product, among others, increase the
productivity of your processes, reduce energy consumption, save materials, grow sales, differentiate
yourself in international markets, open new markets, improve your image, or increase your internal
capabilities.

1.1.

The Green Economy in the Basque Country

Regarding the Basque Country, it is Basque companies themselves that point out that the circular
economy generates opportunities in international markets with high entry barriers, facilitates
anticipation of legislation and customer requirements, and improves internal capacities. In fact, the
Basque Country has accumulated in recent years, a high knowledge of innovative solutions in circular
economy. Companies are making progress in applying circular economy strategies and innovations
to their particular realities.
CHROMAFOR: Skills and competencies for a Circular Human Resources Management in the Foundry sector (2020-1-ES01-KA202081908)

Every year, 3.5 million tons of wastes are generated in the industry of the Basque Country, of which
43% are dumped without use. The sectors in which the greatest amount is generated are the steel
industry, metal smelting and the paper industry.
The Basque Country consumes more than 187,000 tons/year of critical materials (European
5

Commission List) worth € 270 million/year and more than 472,000 tons/year of the main nonferrous metals such as aluminum, copper, nickel, molybdenum, chromium , zinc and tin for a value
of € 1,420 million/year whose losses generally exceed 10% of the materials consumed. Additionally,
the metal-containing waste that is deposited in Basque landfills exceeds 12 million Euros a year in
value.
In Basque industry, raw material costs represent 61% compared to 2% of energy costs, a percentage
similar to that in Germany. In addition, the dependence of the Basque industry on imported raw
materials is 77%, therefore, it is necessary to reinforce the current work of public-private
collaboration focused on the ecodesign of products, to take better advantage of potential solutions
for closing cycles of key materials. If more circular innovative solutions were undertaken, an average
achievable potential saving of 6% of said consumption of raw materials has been estimated, which
would mean savings of 2 billion Euros in Basque industry.
Two notable aspects of the Basque model are the way it works and the application of advanced
tools.
•

On the one hand, public-private collaboration in the development of eco-innovative projects
is a differentiating and relevant element for its final success and,

•

On the other hand, the analysis of the environmental and economic life cycle is configured
as an essential tool to be incorporated into circular economy projects.

The framework for collaboration between companies and the administration makes it possible to
speak of a Basque circular economy model. In other words, a "tailor-made" application of circular
concepts to Basque reality. Its main defining features:
1. It is an approach focused on the industry, as the main actor and beneficiary of the new
practices:
— Circular economy solutions fit perfectly in the commitment to advanced manufacturing and the
development of Industry 4.0, based on the industrial application of new technologies, business
models and specialized capabilities.
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— The circular economy can boost the profitability, competitiveness and sustainability of the
industrial fabric, through strategies and approaches that help to face some of the competitive
challenges of the industry.
— As accelerators, the culture of quality and efficiency extended in the Basque industrial fabric, the
existing capacities and specialized knowledge, the strategic commitment of the Basque public
6

administrations are the ideal breeding ground for the industrial development of new circular
practices.
— Lastly, the deficit of non-technological innovation and that of a radical nature in the Basque
business fabric can be partially offset by circular economy approaches related to the
development of new business models, ecodesign, etc.
2. The circular economy model in Basque industry works along three main lines, such as:
— Extend the life of products through eco-design, remanufacturing, maintenance and repair and
new business models based on the product-service system.
— Increase production efficiency and the reuse of materials through the implementation of the best
available techniques defined in the industrial emissions legislation, the cleanest technologies and
the recycling of waste.
— Increase responsible consumption and environmental business transparency by promoting
green purchasing and the environmental declarations or footprints of products and organizations.
3. Basque industry works more intensively on the circularity of the materials used in industrial
products and processes, from a comprehensive life cycle approach.
4. It offers a set of approaches, methodologies and public support instruments, adapted to the
needs of the industry.
Current situation of some of the main indicators that allow quantifying how the circular economy
has advanced in recent years in the Basque Country:
— Material consumption. The total amount of materials used by the Basque economy went from
38.7 million tons in 2005 to 23.9 million in 2015, that is, a reduction of 38%. In this same period,
the reduction in the EU has been 16%.
— Material productivity of the economy. The material productivity of the Basque Country has
improved in recent years (2000-2015) from 1.3 to 2.9 Euros for each kilogram of material used.
This shows that our industry is increasingly efficient in resources, being one of the territories
where this indicator has improved the most. In this same period in the EU it has gone from 1.3 to
2.2.
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— External dependence of the industry on materials: the dependence of the Basque industry on
imported raw materials is 77%. It is worth highlighting the high relative weight of the industrial
sector in the entry of materials with respect to the total of the Basque economy (95%).
— Generation of waste in industry. Every year the Basque industry generates 3.4 million tons of
waste, representing 72% of all waste generated. The Basque industry has decreased (2003-2015)
the generation of hazardous waste by 7%.

7

— According to the Environment Cluster, ACLIMA3, the set of these subsectors and the rest of
related activities, are positioned as a fundamental pillar of source of income, business and
employment in the Basque Country, with an annual turnover of 3,556 million Euros and 14,000
people employed by the sector in 2016.
— Regarding the generation of industrial waste, Non-Hazardous Waste is the type of waste that is
generated the most, representing 88% of the total, originating mainly from the iron and steel,
foundry and paper sectors.
— The type of management most applied to the total waste generated in the industrial sector is
recycling and reuse, representing 52% of the total.

3

Cluster that represents waste value chains (minimization, reuse, remanufacturing, energy recovery, recycling
and management), contaminated soils (research and recovery), integral water, air and climate change cycle,
ecosystems and efficient manufacturing and eco-design.
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2. Strategic guidelines for Circular Economy implementation in
Spain
The achievement of the challenge of achieving the transition towards the circular economy will only
be possible through the collaboration, participation and involvement of the entire society, not only
8

of public administrations but also of all economic sectors (manufacturing, production, distribution
and management waste), which must incorporate research and innovation as key elements to
achieve the proposed objectives. In addition, social agents and, especially, consumers and citizens,
whose decisions to purchase products, as well as their behavior in the separation of waste are
fundamental, have to play a central role.
According to the diagnosis of the implementation of a circular economy in Spain, the following
strategic guidelines are proposed from which the specific actions that will integrate the
corresponding action plans are derived:
1. Protection of the environment: Protect the environment, terrestrial and marine, and its
biodiversity, contribute to the fight against climate change and guarantee people's health, making
efficient and sustainable use of available resources.
2. Life cycle of products: Implement a life cycle approach for products, with the incorporation of
ecodesign criteria, reducing the introduction of harmful substances in their manufacture, facilitating
the reparability of the goods produced and their reuse, prolonging its useful life and allowing its
recovery at the end of it, in short, maintaining the value of products, materials and resources in the
economy for as long as possible.
3. Hierarchy of waste: Effective application of the principle of hierarchy of waste, promoting the
prevention of its generation, promoting preparation for reuse, strengthening recycling, valuing
energy or in other ways, those wastes that cannot be recycled and favoring its traceability, reducing
the abandonment of waste in the environment and its arrival at sea.
4. Reduction of food waste: Reduce food waste to reduce the environmental and economic impact
of the consumption of resources and favor a more equitable distribution of them.
5. Efficiency in production: Introduce guidelines that increase innovation and global efficiency of
production processes, through the use of digital infrastructures and services, as well as the adoption
of measures such as the implementation of environmental management systems, thus promoting
competitiveness and sustainable business growth.
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6. Sustainable consumption: Promote innovative models of sustainable and responsible
consumption, which include products and services, as well as the use of digital infrastructures and
services, based on the transparency of information on the characteristics of goods and services, their
duration, reparability and energy efficiency, through the use of measures such as the use of the
ecolabel.
9

7. Awareness and communication: Disseminate the importance of adopting a circular economy,
promoting and facilitating the creation of adequate channels for coordination between
administrations and for exchanging information between them and the economic, social, scientific
and technological community, of so that synergies are created that favor the transition.
8. Employment for the circular economy: Consolidate employment policies that favor a fair and
solidary transition towards a circular economy, identifying new sources of employment and
facilitating the creation of capacities for them.
9. Research and innovation: Promote research and innovation both in the public sphere and in the
business sector, and especially in matters of public-private collaboration, as engines of change and
transition towards a sustainable productive and social model, facilitating the generation of
knowledge, its transfer and the adoption of new technologies.
10. Indicators: Promote the use of common, transparent and accessible indicators that allow
knowing the degree of implementation of the circular economy, especially its social and
environmental impact.

2.1.

Basque instruments and tools for a Circular Economy

The impetus for the major changes required by the advancement of the circular economy in the
main value chains of the Basque industry requires the backing of a public-private support network,
as has already been commented.
Basque companies have the support of technological agents and Basque public administrations for
the progressive incorporation of a set of new technologies, which offer a multitude of development
possibilities to sophisticate the offer of products and services and innovate in business models, being
at the same time natural facilitators of a more circular industry.
Institutional, business and knowledge agents that collaborate and complement each other, making
available to companies a battery of administrative, collaborative and innovation instruments
designed to guarantee the ideal conditions for the emergence and maturation of new projects and
circular companies in our industry.
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This battery of instruments and strategies deployed in the Basque Country in recent years to
achieve a Circular Economy is mainly made up of:
1. Public support instruments, aimed both at generating demand for the Circular Economy and at
boosting business supply, mainly through collaboration between the Departments of the
10

Environment, Territorial Planning and Housing and Economic Development and Infrastructures of
the Basque Government, and its public companies IHOBE and SPRI. Among them, the Basque List of
Clean Technologies stands out, which identifies the priority technologies for the Basque industry due
to their resource efficiency and environmental benefit, and which is associated with a tax deduction
in company tax of 30% of the amount of investment in equipment.
2. Agent network. The recent journey of the circular economy in the Basque Country has generated
a notable base of knowledge and specialized technology, available to the industry for the
development of innovation projects and circular applications. It is a network of specialists made up
of various RVCTI research units and centers (mainly at Tecnalia and IK4), universities such as
UPVEHU, Universidad de Deusto and Mondragón Unibertsitatea that have proven technological
capabilities to support the development of circular solutions for business and a network of dynamic
agents (such as Udalsarea21), Provincial Councils and Innobasque. To this must be added the
knowledge, skills and experience accumulated in the main industrial sectors, the recovery and
recycling subsector, the engineering and environmental consulting subsector, and new startups
working in niches related to circular economy and industry 4.0.
3. Culture of public-private collaboration consolidated in recent years with initiatives such as the
Basque Ecodesign Center, the Basque Ecodesign Hub and the new strategic initiative of the PCTI
2020 4, in the launch phase, called “Circular Innovation Factory”.
4. Strategic planning of the Basque Public Administrations, considering for more than a decade the
opportunities of the circular economy for the Basque economy in general, and its industrial fabric in
particular, within the framework of the European and global commitment to the circular economy,
within of the United Nations 2030 Agenda and its SDGs.
These public-private collaboration methods aim to:
— Market growth expectations are higher for circular economy products or businesses than for
traditional products.
— By 2025, Basque companies will increase their expected sales of greener products by up to 46%.

4

Euskadi 2020 Science, Technology and Innovation Plan
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— Additionally, a better position is generated in international markets for the growth of exports and
to maintain or increase their competitiveness.
— Carrying out these activities contributes to improving the image, opening new markets and
increasing the internal capacities of the company on product design, achieving greater
productivity of the processes and saving materials.
11

— 41% of companies observe a great eco-innovation activity in the companies that lead the markets
in which they operate, as well as in their competitors.
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3. Policy and actions towards Circular Economy in Spain
“España Circular 2030”/Spain Circular 2030 lays the foundations to promote a new production and
consumption model in which the value of products, materials and resources are maintained in the
economy for as long as possible, in which the generation of waste is reduced to a minimum and
12

make the most of those that cannot be avoided. The Strategy thus contributes to Spain's efforts to
achieve a sustainable, decarbonized, resource-efficient and competitive economy. This strategy will
materialize through successive three-year action plans.
Spain Circular 2030 is configured as a framework document that will allow our country to advance in
the transition towards a circular economy through the implementation of different action plans. This
will allow that, as the different actions are carried out, their effects will be evaluated and, where
appropriate, the necessary adjustments can be made to achieve the objectives set out in both the
action plans and, ultimately, in the Strategy for 2030.
The adoption of the Spanish Circular Economy Strategy is foreseen in the Agenda for Change (2019),
as a roadmap of the necessary reforms for a sustainable and inclusive growth, and also in the
Declaration of climate and environmental emergency approved (2020), that includes it among the
priority lines of action. In addition, it has been recognized as a Lever Policy of the Action Plan of the
Government of Spain for the 2030 Agenda and is aligned with the Spanish Urban Agenda, which
includes within its strategic framework a specific objective, on "Sustainable Management of
Resources and Economy Circular".
Thus, the Strategy establishes the following objectives for the year 2030 (indicative objectives for
the next decade, without being binding):
•

Reduce national consumption of materials by 30% in relation to GDP, taking 2010 as the
reference year.

•

Reduce waste generation by 15% compared to what was generated in 2010.

•

Reduce the generation of food waste in the entire food chain: 50% reduction per capita at
the household and retail consumption level and 20% in the production and supply chains
from 2020, thus contributing to the SDG.

•

Increase reuse and preparation for reuse up to 10% of municipal waste generated.

•

Reduce the emission of greenhouse gases below 10 million tons of CO2 eq.

•

Improve water use efficiency by 10%.

The Ministry for the Ecological Transition and Demographic Challenge (MITERD) has developed
various instruments (programs and plans) to facilitate the achievement of these objectives.
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Through the 2014-2020 State Waste Prevention Program and the 2016-2022 State Waste
Management Framework Plan (PEMAR), it is expected to reduce, in 2020, the generation of all types
of waste by 10% above the levels of 2010 and improve the management of all waste streams
applying the hierarchy principle. Likewise, it is important to point out that Spain has been the first
country in the EU28 to establish specific objectives of preparation for reuse, both in the regulations
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on waste electrical and electronic equipment, as well as on end-of-life vehicles and also for
municipal waste in PEMAR.

3.1.

State Waste Management Framework Plan (PEMAR) 2016-2022

By Agreement of the Council of Ministers of November 6, 2015, and at the proposal of the Minister
of Agriculture, Food and Environment, the State Waste Management Framework Plan (PEMAR)
2016-2022 has been approved.
The aforementioned Plan is the instrument to guide the waste policy in Spain in the coming years, to
promote the necessary measures to improve the deficiencies detected and to promote the actions
that provide a better environmental result and that ensure that Spain complies with the legal
objectives. With this new Plan, it complies with:
— The community obligation to have waste management plans, before the end in 2015 of the
current National Plan (Integrated National Waste Plan 2008-2015 (PNIR)).
— Fulfillment of one of the ex-ante conditions of the waste sector for access to community
funds for this sector in the next period 2014-2020.
— Adaptation to the contents that Law 22/2011, of July 28, on waste and contaminated soils
establishes for the State Framework Plan.
The final objective of the Plan, as is that of the community waste policy, is to turn Spain into an
efficient society in the use of resources, moving towards a circular economy. As a novelty of this Plan
compared to the previous ones, it is established that in order to guarantee compliance with national
objectives, the Autonomous Communities must meet at least those objectives with the waste
generated in their territory, unless the sectoral regulations establish specific compliance criteria. And
when the objectives affect waste of municipal competence, the local entities will use all the means
at their disposal to fulfill said objectives. In any case, the Autonomous Communities in their regional
waste management plans may establish the contribution of local entities, independently or
associated, to the fulfillment of the objectives applicable to municipal waste.
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PEMAR may be updated when more information becomes available or when circumstances so
advise and, in any case, within six years of entry into force with special attention to reuse and
recycling.
The application and development of the guidelines established in the PEMAR entails the following
14

benefits:
•

Environmental: the correct management of waste guarantees the protection of human
health, the atmosphere, water and soil and contributes to protecting the climate.

•

Economic: associated with business activity related to waste and the increase in the
availability of raw materials used by the industry in safe conditions.

•

Social: associated with the creation of employment derived from the promotion of
preparation for reuse and recycling.

3.2.

National Waste Research Plan of Spain (PNIR)

The National Waste Research Plan (PNIR) includes domestic and similar waste, waste with specific
legislation, contaminated soils, as well as some non-hazardous agricultural and industrial waste that,
although they do not have specific regulations, are relevant due to their amount and their incidence
on the environment. This Plan also includes the Biodegradable Waste Disposal Reduction Strategy,
which, complying with a legal obligation, contributes to extending the life of landfills, reducing their
impact on the environment and, in a special way, reducing GHG 5.

3.3.

Waste management in the foundry sector in Spain

La gestión de los residuos de fundición en España toma cada vez más importancia y los policy makers
y las empresas del sector de fundición están cada vez más concienciadas y comprometidas con ello,
en línea con la economía circular y el Green Deal.
In this sense, the FEAF (umbrella organization of the AFV partner of the project) each year collects
data on the valuation of sands from its partner companies (it is estimated that they represent 83% of
Spanish foundries).
The global data shown below correspond to 54 foundry plants (51 ferrous and 3 non-ferrous),
representing 94.16% of the FEAF in production levels.

5

Greenhouse Gases
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SITUATION OF THE FOUNDRY SECTOR COMPANIES IN RELATION TO THE VALUATION OF WASTE
SPAIN DATA 2019. SEGMENTATION BY MATERIALS.
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SUMMARY TABLE BY
SECTORS

FERROUS

STEEL

NON-FERROUS

TOTAL

Plants(nº)

30

21

3

54

Net production (t)

839.811

58.399

619

898.829

Fine Sands (t)

12.809

292

4

13.105

Fine Sands
(%valorization)

49,12

15,48

0,00

48,36

Slag (t)

60.314

12.698

26

73.038

Slag (% valorization)

60,28

46,82

28,85

57,31

Sands, Cores Green
Molding (t)

203.774

12.782

209

216.765

Sands, Cores Green
Molding (% valorization)

38,25

17,39

17,70

37,00

Fines Green Molding (t)

66.609

50.368

0

71.645

Fines Green Molding (%
valorization)

59,87

0,00

0,00

55,66

Sands Chemical Molding
(t)

22.472

31.760

0

54.232

Sands Chemical Molding
(% valorization)

28,53

40,59

0,00

35,53

Fines Chemical Molding
(t)

12.906

7.635

0

20.541

Fines Chemical Molding
(% valorization)

10,30

10,14

0,00

10,24

Other (t)

8.136

2.360

8

10.504

Other (% valorization)

19,40

10,07

0,00

17,29

Sands and Fines, Total (t)

305.761

57.213

209

363.183

Sands and Fines, Total (%
valorization)

41,06

26,57

0,00

34,57

CHROMAFOR: Skills and competencies for a Circular Human Resources Management in the Foundry sector (2020-1-ES01-KA202081908)

Injection data for aluminum, zamak and other non-ferrous foundries are not considered, as they do
not generate sand.
BASQUE COUNTRY. DATA 2019. SEGMENTATION BY MATERIALS.
The global data correspond to 32 Basque foundry plants (29 railway and 3 non-railway) that
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represent 97.41% of the total number of Basque companies in production levels.
SUMMARY TABLE BY
SECTORS

FERROUS

STEEL

NON-FERROUS

TOTAL

Plants(nº)

17

12

3

32

Net production (t)

304.062

41.155

619

345.836

FUSION
Fine Sands (t)

2.844

273

4

3.121

Fine Sands
(%valorization)

95,84

10,48

0,00

88,25

Slag (t)

22.599

8.766

26

31.391

Slag (% valorization)

52,58

19,61

28,85

43,36

MOLDS AND FINISHES
Sands, Cores Green
Molding (t)

60.901

7.383

209

68.493

Sands, Cores Green
Molding (% valorization)

18,91

2,57

17,70

16,87

Fines Green Molding (t)

38.009

5.036

0

43.045

Fines Green Molding (%
valorization)

41,80

0,00

0,00

36,90

Sands Chemical Molding
(t)

13.567

15.487

0

29.054

Sands Chemical Molding
(% valorization)

0,00

37,28

0,00

19,87

Fines Chemical Molding
(t)

7.206

7.098

0

14.304

Fines Chemical Molding
(% valorization)

18,44

10,91

0,00

14,70

Other (t)

1.109

1.779

8

2.896

Other (% valorization)

0,00

11,18

0,00

6,87
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Sands and Fines, Total (t)

119.683

35.004

209

154.896

Sands and Fines, Total (%
valorization)

24,01

18,71

0,00

22,80

In the Basque Country, the percentage of recovery of sands and fines has decreased in 2019 by 7.6%
compared to 2018. The highest peak corresponds to 2016, the year in which ECOFOND (a sand
recovery company) managed around 28,000 t of sands.
The following graph shows the evolution of the appreciation percentage in the last 6 years.
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Despite the efforts of the companies to recover / regenerate the sands, the cessation of the activity
of the Ecofond (Salvatierra) sand management plant in July 2018 has been key to these results, since
the number of tons reused in the cement sector it remains an average of around 25,000 tons / year.
In conclusion, the main sector for the recovery of sands and fines in the Basque Country is cement,
which in 2019 has valued around 27,000 tons of sands and green molding fines, from 8 Basque
plants associated with FEAF.
The percentage of 30.40% in 2018 was expected to increase in 2019 as a result of the sands / fines
recovery projects in the cement, mortar and precast concrete sectors, which the Basque
Government is supporting and financing in the framework of the Collaboration Agreement signed
with the FEAF / AFV in 2015. More than twenty companies in the Sector have participated in these
projects. Although, only silicate sands, of inorganic origin, from a foundry, have been reused in a
small amount in concrete-based products, in 2019.
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It should also be said that the last stages of some of the projects have not finished until mid-2020
and that the IHOBE / Basque Government is awaiting the presentation of the results and conclusions
report.
As indicated by the surveys carried out to obtain the data, most of the sand and other waste that is
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sent to landfills is considered “disposal” in the acceptance documents. It seems that landfills prefer
steel slag and other more robust and granular materials for construction purposes (roads and
settlement of the land itself).
Comparing with other Autonomous Communities, such as Catalonia, Cantabria and Castilla y León,
the surveys show that a large percentage of this group collects the “R” for slags, sands and fines. In
these Autonomous Communities, in addition to cement, sands, fines and slags are reused as
aggregates in the construction sector, such as sub-bases for roads and concrete, in agricultural
purposes (compost) and in the civil sphere.
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4. Main Challenges for a Circular Strategy implementation in the
Spanish industry
The Circular Economy Strategy is approached in a context in which both at the state level and at the
regional and local level, there are already initiatives from which to build a circular economy model in
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a coherent and systematic way. Traditionally, work has been done with more intensity on the phase
of the end of the production cycle, where, in particular, the Ministry for the Ecological Transition and
Demographic Challenge (MITERD) has developed various instruments.
However, since initiatives focused on the end of the production cycle are very important and
necessary, the circular economy aims to concentrate efforts at the beginning of the chain: in the
design phase to achieve product durability by combating planned obsolescence and promoting
servitization, reuse, reform, recycling and reprocessing of components.
In connection with the above, it is convenient to highlight another aspect to take into account, this
time from the perspective of economic policy, and that is the need for the transition to the circular
economy to be made in a way that allows companies to be efficient and not incur in excessive
charges, so as not to hinder the growth of the size of the companies, since a larger size improves
productivity, the ability to contract, investment and internationalization. Especially when the
Spanish business fabric is characterized by smaller companies than in the main EU countries, with a
significant presence of micro-companies and greater than that of other comparable economies,
which explains the importance of their relative contribution in terms of added value and job.
This reduced size of Spanish manufacturing companies, which is explained by various causes,
translates into lower investment capacity, especially in product design, R&D and greater difficulty in
undertaking projects to improve the use of resources from production, as well as
internationalization projects.
In addition to size, there are difficulties and uncertainties surrounding the implementation of circular
strategies and approaches in our economy and in particular in the industry; Among others, the
complexity of new products (multi-function, multi-material), the cost of some (cleaner)
technologies, or the difficulty of developing new competitive services (servitization) by companies
consolidated for decades on the binomial "Product-process".
Trying to be more specific, what would be the main barriers and needs of a company when applying
circular approaches? The following table presents the main barriers encountered by companies
when developing more circular practices and some of the derived needs.
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BARRIERS
Innovation

Investments and new

New markets and customer

businesses

requirements

— Insufficient knowledge in — Difficulty in putting new — Consumer information.
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advanced

technologies

or solutions on the market due to

methodologies that represent technical

uncertainty

about

an opportunity to improve the behavior in the life cycle, lack
competitive position.

of

— Extra costs derived from
product

and

process

compliance

with

new

regulations and / or lack of

—

Knowledge

about

the

positive implications of the
circular

economy

for

companies.
— Little willingness of the

financing.

market to value the most

modifications.

sustainable product and to
contribute to covering its costs.

Despite these barriers and needs, the path of the circular economy is already being traveled annually
by industrial companies. Overcoming the obstacles and meeting the mentioned needs thanks, to a
large extent, to the collaboration between public and private agents at all levels.
Specifically, in the Metal sector, the challenges that companies face are:
GENERAL CHALLENGES
•

•
•

ENVIRONMENTAL CHALLENGES

Increase in the added value of products as a •

Reduction

way of differentiation against the reduction

discharge.

of industrial prices (metallurgy and metallic •

Reduction of the dilution effect of key

products).

materials.

Customized value proposition and turnkey •

Increase in the recycling fee.

solutions.

Strengthening the recovery and subsequent

Intra and intersectoral collaboration

•

of

pollution,

emission

and

use of slag from steel manufacturing in
electric arc furnaces.
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4.1.

Main Challenges in the Basque industry

With the fall of the industrial sector and the collapse of construction, the crisis accelerated the
outsourcing of the Basque economy, which today relies on services by almost 70% (9 points more
than in 2007). The sectoral composition presents an industry characterized by classic manufacturing
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activities such as Metallurgy and metal products and Machinery and equipment, which together
represented 40% of the added value of the sector in 2014. The energy sector is also very relevant in
the Basque Country, with a direct contribution to 15% of the added value and the traction of
multiple manufacturing activities.
This competitive situation gives rise to important competitive challenges for the Basque industry.
Could the circular economy be one of the answers to these challenges? How can you help companies
gain new competitive advantages and strengthen their positioning and profitability? Although the
challenges faced by the industry are increasingly complex and the circular economy is not capable of
covering all of them, the existing studies and the experience of pioneering companies provide more
than enough reasons to encourage the business fabric to gradually transition from the current one
linear growth model towards a more circular model, for economic, competitive and environmental
reasons. In recent years, several hundred Basque industrial companies have begun to apply
solutions, technologies and circular approaches, to transform themselves and strengthen their
profitability and competitiveness.
The main challenges facing the Basque Industry are:
•

Digitization and new business models. Promote the transfer of R&D technology in applied
TEICs (digitization) to advanced manufacturing and the development of new services and
business models in the industry.

•

Automation and modernization. Continue the process of automation and modernization of
its production processes.

•

Technology and knowledge. Betting on technology and knowledge as a basis for
sophistication (adding value) to the offer of products and services and innovating in business
models.

•

Customer orientation. Anticipate customer needs, designing offers adapted to each
segment, offering new services to facilitate the purchase or use of products, offering
comprehensive solutions to customer problems, etc.

•

Intersectoral collaboration. Collaborate in an intersectoral manner through the
hybridization of traditional sectors or clusters and the use of cross-cutting technologies and
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concepts, promoting cooperation with agents from the different value chains and with the
network of scientific and technological agents.
•

Growth and increased profitability. Grow and increase the profitability of businesses,
recovering financial strength and the ability to invest (technological and non-technological R
& D & I, intrapreneurship and development of new businesses, etc.) and fairly remunerate
shareholders and workers.
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•

Risk of shortage and volatility of raw material prices. Face the risk of scarcity of raw
materials and resources, and the foreseeable volatility of prices, innovating in production
processes and developing new strategies and business models to ensure supply and control
over these factors.

•

Sustainable development. Favor the sustainable development and roots of Basque
companies, especially large ones, but at the same time maintain the attractiveness of our
territory for foreign investment.

•

Risk management and social responsibility. Reduce the risks or impacts derived from
environmental legislation, the supply chain, relations with the social environment and labor
legislation.
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5. Priority focus and strategies of the Industry to go forward to the
Circular Economy
The "Connected Industry 4.0" initiative, with the slogan "the digital transformation of Spanish
industry", aims to articulate the measures that allow the Spanish industrial fabric to benefit from the
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intensive use of information and communication technologies in its production processes and in all
areas of its activity. For this, it is necessary to introduce and promote the intensive use of
technologies in companies. Technologies such as, for example, cloud computing, Big data, 3D
printing, collaborative robotics, augmented reality, cyber-physical systems or the internet of things,
the latter, too, included within the Spanish Strategy for Artificial Intelligence of R&D.
Digital technology represents an exponential leap in the capacity of production means, as it
contributes to increasing the flexibility of the production process and efficiency in the use of
resources such as space, energy, raw materials or time, for example. The challenge is to combine
flexibility and efficiency, conflicting concepts to date. Promoting Industry 4.0 is an effective way to
promote the circular economy and the use of resources, by achieving greater control and monitoring
of them
Our day to day is full of examples where new technologies act in our favor, such as the use of Big
Data to reduce food waste; to promote industrial symbiosis, and even in waste collection, as there
are several applications that indicate the closest collection point. On the other hand, the use of
artificial intelligence, together with robotics, broadens the spectrum of possible applications. For
example, it is already experimenting with autonomous cars that will reduce fuel consumption by
selecting the most appropriate routes in real time.
If we refer to cloud computing, this reduces the demand for consumables such as paper, ink, etc.,
and indirectly allows the company's activity to be relocated, being able to even introduce new
employment relationship models such as teleworking, increasing the people's quality of life,
reducing the built area and structuring the use of the territory.
But if there is a disruptive and high-impact technology in the future, it will be 3D printing, which can
change the economic model when the consumer begins to manufacture their own objects and even
food.
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The lines of action on which the policies and instruments of the Circular Economy Strategy and their
corresponding action plans in the industry will be focused are the following:
•

Production: from the conception of the products, their design, to their manufacture, it can
be facilitated that they are more easily repairable, with a longer useful life, upgradeable, and
that, when they reach the end of their useful life, they generate less waste or , where
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appropriate, are easily recyclable and, of course, do not contain harmful substances.
•

Consumption: reversing the current trend of exacerbated consumption of products to a
more responsible consumption model, which includes access to services, is an essential
condition to advance in the prevention and reduction of waste generation, and, where
appropriate, to promote quality recycling.

•

Waste management: in a global context in which raw materials are increasingly scarce and
expensive, recycling only 37.1% of the waste generated is wasting available resources; a step
forward must be taken in recovery and recycling.

•

Secondary raw materials: the use of secondary raw materials will make it possible to make a
more sustainable use of natural resources, as well as to create confidence in consumers
towards responsible forms of consumption.

•

Reuse and purification of water: it is incorporated as a singular axis due to the importance
of water in the Iberian Peninsula. Being an essential element, it has been decided to give it a
specific treatment, beyond obtaining secondary raw materials, due to its special impact on
the Spanish economy and due to the leadership position of our country in water reuse.

In addition, with a transversal character, the following lines of action are incorporated:
•

Awareness and participation: due to the special importance of citizen involvement in
moving towards a circular economy. On the one hand, citizens make decisions about the
consumption of products and services about which they must have information, since only
through informed and responsible consumption will it be possible to advance in the waste
hierarchy, prioritizing prevention. On the other hand, the separation at source of domestic
waste both in homes and in the service sector is the responsibility of all people, being key to
involve society as a whole, so that such separation is carried out properly and progress can
be made in a quality recycling that allows to achieve the community objectives.

•

Research, innovation and competitiveness: research, innovation and competitiveness
policies have a lot of weight in the Strategy, which is why it is considered important to assign
them their own section.
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•

Employment and training: requalification, development of new skills that respond to the
opportunities that open up, training for employment as a result of the transition to a circular
economy, job creation and improvement of existing jobs they will have special policies that
will play a role in the future Circular Economy.
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5.1.

Basque priority lines for a Circular Industry

Five priority lines in the circular economy (circular approaches) have been identified for Basque
industry. From a product or business innovation perspective:
•

ecodesign;

•

advanced remanufacturing and repair;

•

servitization and new business models;

•

key metals;

•

plastics, composites and rubber.

Specifically, for the circular approach of Key Metals (where we can include foundry) the Metal sector
has a high priority level, and regarding the stages of the life cycle, Key Metals have a high incidence
in obtaining raw materials, the production and the end of life of the product. The importance of
greater efficiency in materials (such as metal) is confirmed, especially in sectors related to mobility
(automotive, railway, aeronautics) and metal transformation.
The definition of key metals refers to the 27 critical materials defined by the European Commission
and the main non-ferrous metals such as aluminum, copper, nickel, chromium, molybdenum, zinc
and tin. Upcycling consists of exchanging low-value material recycling for one of high economic and
environmental value.
The international studies reviewed delve into three aspects such as:
•

reducing the dependence of these materials on components and technological products that
are relevant in the main value chains,

•

promoting "Near Net Shape" technologies as well as regulation and control in the
manufacture of metal parts and,

•

optimizing the management of valuable alloys in the metal recycling process, minimizing
waste and promoting the upcycling of alloyed metals.

CHROMAFOR: Skills and competencies for a Circular Human Resources Management in the Foundry sector (2020-1-ES01-KA202081908)

6. References
•

ECONOMÍA CIRCULAR EN LA INDUSTRIA DEL PAÍS VASCO, Ihobe, Sociedad Pública de Gestión
Ambiental. 2018

26

•

ESPAÑA CIRCULAR 2030. Estrategia Española de Economía Circular

•

Planes y Programas (miteco.gob.es)

•

Comisión Europea. A new Circular Economy Action Plan for a cleaner and more competitive
Europe. Marzo 2020. P.2.

•

OECD, Employment implications of Green Growth: linking Jobs, growth, and green policies.
2017; ILO, Working towards Sustainable Development: Opportunities for decent work and
social inclusion in a green economy, 2012; ILO, El desarrollo sostenible, el trabajo decente y
los empleos verdes, 2013.

•

OECD, Green Growth Indicators, 2017.

•

https://ec.europa.eu/eurostat/tgm/refreshTableAction.do?tab=table&plugin=1&pcode=tips
au10&language=en

•

Eurostat, Serie de datos sobre Gross Domestic Product (GDP) at market prices, annual data.
2018.

•

Eurostat, Serie de datos sobre Population on 1 January by age and sex. 2018.

CHROMAFOR: Skills and competencies for a Circular Human Resources Management in the Foundry sector (2020-1-ES01-KA202081908)

B) FIELD RESEARCH
7. Target group consulted
Company - Job position
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Fundación Azterlan

HH.RR. Manager

Expert profile
Circular Economy expert

Fundiciones Fumbarri Durango General Manager

Environmental expert and VET

S.A.

trainer specialized

Fundiciones Palacio S.L.

General Manager

Circular Economy expert and
Environmental expert

Gamarra S.A.

HH.RR. Manager

Industrias Hergom S.L.

Plant Manager

Hüttenes A. Ilarduya, S.L.U.

HH.RR. Manager

Magotteaux Navarra, S.A.

HH.RR. Manager

Fundiciones Mecacontrol, S.L.

HH.RR. Manager

Fundiciones Seiak, S.L.

General Manager

Fundiciones De Odena, S.A.

HH.RR. Manager

Furesa, S.COOP.

General Manager

Gurelan, S.L.

General Manager

Fundiciones Aizpurua, S.A.

General Manager
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8. General managers and HH.RR managers´ point of view
1. Are you familiar with Circular Economy?
Yes:

10/13

No:

3/13

2. Do you think it is important to have a Circular Economy system for the Foundry Sector?
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Yes:

10/10

No:

0/10

3. In your opinion, do Circular Economy models represent more advantages or disadvantages
for the Foundry sector?
Advantages: 10/10
Disadvantages: 0/10
Why:
• Improves global resource management.
• Environmental and social benefits.
• Minimization of waste generated.
• Competitive advantage, knowledge and differential
value.
• Need to reduce waste, especially to landfills.
• Cost savings.
• Resource Optimization.
4. Do you think that applying the principles of Circular Economy can have significant impact
(positive) in terms of a country economic development (creating more employment
opportunities, for example)?
Yes:

9/10

No:

0/10

I don´t know: 1/10

5. Do you consider that, nowadays, most of the workers from the foundries (producers,
technicians, salesmen) apply Circular Economy principles (repair, reuse, recycle)?
Yes:

2/10

No:

6/10

Maybe: 2/10

6. In your opinion, what are the most important aspects for the foundry products (choose 3)?
•
•
•
•
•
•
•

Design: 3/36
Price: 9/36
Durability: 5/36
Environmentally friendly (e.g. energy efficiency, materials, …): 7/36
Safety: 7/36
Brand reliability: 3/36
Quality: 2/36
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8.1

General information / perception level of the target group (HHRR
managers) about circular economy (importance, advantages /
disadvantages, application)

As you can see in the table above most of the answers to the question if they are familiar with
the circular economy is positive. It is becoming more common to be familiar with this concept
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because the industry and the foundries must go in that direction, and they know also the
importance and the benefits that it has in the organizations.

8.2.

Impact of the circular economy in the country economic
development and the application of the circular economy
principles by workers.

If we see the feedback we have had with the answers of the HR managers and managers of the
foundries, we can see clearly that they see a direct relation between the circular economy and
the economic development of the country. They think that this new concept and way to
understand the industry in a country will help to create more job opportunities and will make
the organizations more competitive in the global market.
If we consider now that if the workers of the foundries and industry in general apply the circular
economy principles, we can see in the table that most of the workers don’t do it. So, we can see
here a gap between the importance of the circular economy and the application of it. The
foundries have a long way to travel and to improve in the application of the principles of the
circular economy by workers.

8.3.

The most important aspects of foundry products

About the most important aspects of foundry products nowadays, the managers and HR
managers have valued the price as the most important one. Still the clients want a competitive
price for the foundry products. But now, more often than before, we see that the clients ask for
an environmentally friendly product as we can see in the answers, with the safety is the second
most important aspect of foundry products. So, we can see here that the circular economy is
gaining importance comparing with other aspect that in the past were more important, like the
durability or the design.
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9. Experts´ point of view
9.1.

Do you consider that, nowadays, most of the foundries apply
Circular Economy principles (repair, reuse, recycle)?

One of the keys to the Circular Economy lies in ecodesign. The design of products and processes
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towards zero waste and zero contamination, in addition to the objective of keeping materials
and products in circulation for as long as possible and with the highest possible value.
Still, however, it is a concept that foundries are not clear about; it is quite unknown to them.
They do not apply it directly. What is left over is eliminated, not reused, it remains a linear
economy.
As far as possible, reuse and recycling models are applied for certain types of foundry sands, but
there are regulatory, technical and economic barriers to the material recovery of a large volume
of waste generated in the foundry.
The reality is that most castings and products today are still designed for a linear pattern. This
means that almost everything must be redesigned according to the principles of the circular
economy.
This opens up the possibility of generating new business models and new consortia taking into
account the entire value chain from that circular perspective.

9.2.

Which place do foundries occupy in waste of resources /
pollution…?

They are intensive in energy consumption and also generate a significant volume of nonhazardous industrial waste that currently does not have an optimal output in environmental
terms. If they do not take advantage of what is left over…the waste is high.
The foundries are a key piece of the circle, when we talk about product design towards
circularity, the one that manufactures that product (in this case the foundry) is key because their
technology will be one of those that opens the opportunity to those new designs or that limits
the ability to manufacture any specific design. In addition to the process towards zero pollution
and zero waste, the foundry is key to this objective, of course, as it is a process that consumes
resources and energy in a certain polluting way.
The new draft of the waste law focuses on the circular economy, it is one of its fundamental
pillars. They are going to have to take waste into account, they are going to have to integrate the
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life cycle analysis of the product into their management system: reuse, reuse, recycling,
recovery… ..

9.3.
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Can we say that the foundry sector is still in the lineal
(traditional) economy?

Right now, yes; Although the trend is towards a circular economy and efforts have been made to
articulate more circular models, the market for raw materials, the current legal and
technological framework makes it difficult.
Although in certain aspects such as the recovery of returns, ... it is a resolved issue, there are
other resources that must also be considered. Even today they are waste and we would have to
think about converting them back into resources. Heat from the production process, foundry
sands, powders and by-products of the process that may contain valuable metals,… And not only
the management, but all the environmental effects generated by the non-reuse, the recovery of
raw materials…. That generates environmental impacts: environmental indicators and the
carbon footprint (indicator directed to climate change and greenhouse gases).

9.4.

Do you think that the regulatory framework (legislation, sectoral
norms, standards, etc.) favors the implementation of innovation
projects in the circular economy?

It can favor although this is not currently the case. As specific legislation in circular economy
there is nothing. If many issues oriented to the circular economy are regulated: waste
management, soil, air pollution, noise, product life cycle analysis, carbon footprint….
An important modification is foreseen in the taxation plan and waste reduction objectives that
will be a lever for change.

9.5.

And are the existing resources enough?

No they are not; More training and support for innovation would be necessary, enable a real
market promoted by the public administration for secondary raw materials from the recovery of
foundry waste and have public-private collaboration models to have centralized management
and treatment infrastructures of waste.
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10. The most important topics that the HH.RR managers/experts
should know about
HH.RR Managers´point of view
Very important
32

Somewhat important

Experts´ point of view

Basic environmental concepts (4)

Basic environmental concepts

Technical related subjects (7)

Technical related subjects

Economical related subjects (5)

Economical related subjects

Innovation and technological
related subjects (6)

Innovation and technological
related subjects

Laws and regulations (9)

Laws and regulations

Basic environmental concepts (7)

Basic environmental concepts

Technical related subjects (2)

Economical related subjects

Economical related subjects (6)

Technical related subjects

Innovation and technological
related subjects (5)

Innovation and technological
related subjects

Laws and regulations (4)
Not very important

Basic environmental concepts (2)

Technical related subjects

Technical related subjects (3)
Economical related subjects
Innovation and technological
related subjects (2)

Not Important at all

Technical related subjects
Economical related subjects
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11. The main six challenges the HH.RR. managers/experts face with
when dealing with circular economy issues
HH.RR Managers´point of view

33

Experts´ point of view

1

Reduce the generation of waste / pollution
/ discharges

Reduce the generation of waste /
pollution / discharges

2

Increase reuse and recovery of waste

Increase reuse and recovery of waste

3

Reduce the consumption of raw materials
and replace with renewable materials

Promote the creation of new, more
circular business models

4

Anticipate regulatory changes and market
trends about circular economy

Innovate in materials, processes, clean
technologies, advanced methodologies,
products

5

Innovate in materials, processes, clean
technologies, advanced methodologies,
products

Prolong the useful life of products

6

Prolong the useful life of products

Reduce the consumption of raw materials
and replace with renewable materials

12. The Key Competences required by HH.RR. managers/experts of the
circular foundries (from 1 being the most important to 12)
HH.RR Managers´point of view

Experts´ point of view

1

Team work, good communication skills… to
work with others to create environmental
value

Taking environmental initiative to
promote the circular economy

2

Self awareness (in the preservation of
materials / resources) towards the circular
economy

Self awareness (in the preservation of
materials / resources) towards the
circular economy

3

Identifying and considering ideas to face
the challenge of circular economy

Creativity, responding in a circular
economy approach

4

Mobilising resources to transform an idea
into action in the field of circular economy

Assuming challenges, accept the risk

5

Communicate and share a green vision to
the transition to circular economy

Communicate and share a green vision to
the transition to circular economy

6

Creativity, responding in a circular
economy approach

Environmental motivation to preserve
materials, resources and products for
circular economy
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7

Learning to learn, learning from the
experience

Mobilising resources to transform an idea
into action in the field of circular
economy

8

Environmental motivation to preserve
materials, resources and products for
circular economy

Identifying and considering ideas to face
the challenge of circular economy

9

Making connections between ideas and
concepts with a circular economy approach

Applying the most appropriate
environmental management

10

Applying the most appropriate
environmental management

Making connections between ideas and
concepts with a circular economy
approach

11

Taking environmental initiative to promote
the circular economy

Team work, good communication skills…
to work with others to create
environmental value

12

Assuming challenges, accept the risk

Learning to learn, learning from the
experience

13. Do you think, as expert in the circular field, that the HH.RR.
Responsible professional profiles within the foundries need to be
updated?
The foundry profiles are not adequately updated, taking into account the normative, social and
economic change that is taking place in Europe, where sustainability, decarbonisation and the
circular economy are the axes on which short-term industrial development is proposed. medium
term. It is an unknown subject, so professionals do not know the trend well and do not know
what can be saved. It is true that the case of foundries is complex because the waste may not be
reused (reprocessed) due to lack of quality, but it could be used in other sectors and in other
production processes (by-products bag). In conclusion, it is necessary to train these professionals
in this area.

14. In your expert´s opinion, do you think that specific training on how
to manage people within the company in a more circular
(sustained) way would contribute positively to the transition
towards a circular economy in foundries?
Yes, having professionals in any area or department that has criteria or minimal knowledge
about sustainability and circular economy would support the chain of command and decisionCHROMAFOR: Skills and competencies for a Circular Human Resources Management in the Foundry sector (2020-1-ES01-KA202081908)

making processes to favor a transition towards more circular models, taking into account the
current social, regulatory and economic framework where sustainability is going to be a
transversal axis.

35

15. What added value does the implementation of the circular
economy bring in a foundry? Is sustainability profitable for
companies?
Taking into account the regulatory, fiscal and social framework, the profitability of foundries will
undoubtedly be conditioned by the integration of circular economy models.
The circular economy in industry and in particular foundry is key to achieving climate neutrality
(which is an aspect that will be gradually demanded of all those involved) but above all to build
and guarantee a resilient economy. In this environment with so much uncertainty, it will become
a matter of survival. Sustainability, more than profitable, is necessary for foundries to survive.
Thus, it would be necessary to reuse what has no value (what is left over). That would generate a
cost reduction and no new raw materials would be consumed that make the model
unsustainable (natural resources are depleted).

16. What ethical principles does a large company consider when it is
committed to sustainability?
The principles must be logical and consistent: comply with the law, at a minimum. From there,
you can promote other campaigns, or promote other things ... The company must be aware of
what it does and what it entails. A management model must be applied in the organization and
the first point is an environmental self-diagnosis, whether or not it complies with what the law
says.
The social benefit.

17. Interest on being engaged in training activities by HH.RR.
managers
The human resources managers consulted show their interest in participating in the trainings
that will be organized within the project to understand the changing business models and how
to carry out adequate people management that responds to the prevailing circular economy.
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18. Preferred delivery training methods and tools by the HH.RR.
managers (theoretical / practical content and training
methodology)
The most preferred training methods by the human resources managers is a mix between theory
and practice. Regarding the methodology, they prefer a combination of face to face and e36

learning.
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A) DESK RESEARCH
1.
3

General view of the circular economy Italy

Italy is on the third consecutive year, the first country in Europe for circular economy, but it is losing
positions because it invests less and makes fewer patents. This is what emerges from the National
Report on the Circular Economy in Italy 2021, now in its third edition, created by the CEN (Circular
Economy Network), the network promoted by the Foundation for sustainable development together
with a group of companies and business associations, in collaboration with the ENEA (National
Agency for New Technologies, Energy and Sustainable Economic Development). To create the
ranking, the results achieved in the areas of production, consumption, circular waste management,
employment in recycling, repair and reuse are analyzed. With 79 points, Italy once again is at first
place, leader in recycling (68% against the European average, which stands at 57%) and in the use of
recycled raw materials (19.3% against the European average. 11.9%). Followed by France with 68
points, Germany and Spain with 65 and Poland with 54.
National circularity performances in the production sector are confirmed to be better than the other
four

main

European

economies.
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Circular Economy Performance Index 2021: ranking of the five main European countries
[Source: Circular Economy Network]

1.98. Energy productivity is also good: € 8.1 produced per kg of oil consumed.
Italy had in 2019 an internal consumption of materials amounted to 490 Mt, stable compared to the
previous year. In comparison with the main European economies, it represents the reality with the
lowest consumption together with Spain, for a value of materials consumed equal to over half of
that recorded for Germany. In 2018, the top five countries for energy consumption coincide with the
five most advanced economies on the continent. In particular, Italy uses about 116,000 TOE (Tons of
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oil equivalent) of energy per year, remaining constant compared to the previous year. In terms of
the share of renewable energy used in relation to the total energy consumption, with 18.2% of
energy produced from renewable sources compared to the gross final consumption, Italy ranks
second, recently overtaken by Spain.
The per capita production of urban waste in Italy in 2019 remains constant at 499 kg/inhabitant,
4

against an average European production of 502 kg/inhabitant. The production of waste with respect
to GDP shows an increasingly marked decoupling starting from 2011, reaching a significant gap in
recent years: against a substantially stable waste production, GDP grew by 4.3% in the 2015 period 2019.
The recycling of urban waste in 2019, according to ISPRA (Higher Institute for Environmental
Protection and Research) data, is 46.9%, in line with the European average, placing Italy in second
place after Germany. The recycling rate of all waste is instead 68%, clearly above the European
average (57%): in first place among the main European economies.
The circular material use rate in Italy in 2019 was 19.3%, higher than the EU27 average (11.9%),
lower than that of the Netherlands (28.5%), Belgium (24%) and France (20.1%), but higher than that
of Germany (12.2%).
As number of employment in the repair, reuse and recycling sectors, Italy is in second place, behind
Poland, but still ahead of France, Germany and Spain.

2.

Challenges / problems found by foundries (industrial sector) and how the
circular economy can contribute to solve them

Foundries represent an important example of circular economy, thanks to the very nature of their
production process which has always put into practice an advanced circularity mechanism:
mechani
foundries
and their technology, in fact, ensure that a large part of the metal materials joined at "end of life" it
can be recycled and reused to create new products.
In Italy in 2019, the percentage of recycled materials used to replace the virgin raw material has
steadily increased, which today reaches 75% for foundries equipped with an electric furnace.
Production waste is also reused in the process: 95% of the exhausted earth produced in the foundry
is reused as raw material, replacing sand and earth from mining activities. Finally, 95% of the water
used for cooling the ovens is recovered and reused. With regard to the environmental impact of
production, in 2015 the sample of companies surveyed in the sector's first Sustainability Report
allocated 28.5% of total investments to the environment. A figure much higher than the average for
manufacturing as a whole (stopped at 2%) which has made it possible to drastically reduce emissions
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of dust into the atmosphere (--65% since 2003) and the production of waste per ton of castings
produced (-26, 6% from
2000 to 2015). To continue
this

trend,

the
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entire life cycle. It is useful for identifying the most impacting phases of the production process and
identifying and introducing solutions capable of reducing their incidence.
In terms of impact of circular economy on the foundry sector, it is necessary to consider that among
the industrial sectors, on a global level, the largest contribution of greenhouse gas emissions is given
by the steel production sector. This is due to the large quantities produced, in particular by resorting
to the massive use of coal. In the metal sector follows the production of aluminum from virgin raw
material, which requires enormous amounts of energy.
The measure of circularity that allows to reduce the carbon footprint of metal production is
recycling. The UNEP (United Nation Environmental Program), through the IRP, notes that recycling
involves an estimated impact between 10 and 38% compared to that due to the production of steel
from virgin raw materials and between 3.5 and 20% compared to that generated by the production
of aluminum from virgin raw material. The climatic benefits deriving from the recycling of metals are
therefore particularly relevant.
The National Report on the Circular Economy estimates that the consumption of aluminum in Italy in
2019 was 31% of the primary type and 69% of the secondary type, with overall emissions exceeding
7000 ktCO2eq/year. The same study estimates that if secondary aluminum reached 90%, greenhouse
gas emissions would be reduced by 54%. In a scenario with 100% secondary aluminum, emissions
would be reduced by 79%. Therefore, the development of circular economy policies in the foundry
sector can provide a fundamental contribution to the reduction of greenhouse gas emissions.
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3.

National Resources / Strategies for circular economy implementation in the
sector

The circular economy represents a great economic and employment opportunity for Italy, where
virtuous examples are not lacking from North to South, but its development is held back by
6

bureaucratic and regulatory obstacles. The perspective of the circular economy today represents a
great resource not only in terms of solving serious problems such as waste, but also in terms of
employment and the economy. Indeed, it is estimated that a complete transition to a circular
economy in Europe could generate savings of around 2 trillion euros by 2030; a 7% increase in EU
GDP, with an 11% increase in household purchasing power and 3 million additional new jobs. To
facilitate the development of the circular economy, the experts explain, it is necessary to establish
technical and environmental criteria to establish when a waste ceases to be such and becomes a
secondary raw material or product, no longer subject to waste legislation.
Therefore, specific regulatory provisions are needed that establish the specific criteria and
requirements to declare the so-called
called “End of waste”. Some examples are:
1) Aggregates of materials from construction and demolition waste (C&D)
They are among the most massive waste: they represent 25-30% of the total volume of waste in
Europe and could be recovered and regenerated with enormous environmental benefits. Achieving
the objective of the European directive, also implemented in Italy, of 70% by 2020 for the recycling
of construction and demolition materials, would generate over 23 million tons of materials that
would allow the construction of at least 100 sand pits to be stopped and gravel for a year. They have
also been used successfully in motorway construction sites (such as for the Mestre bypass), but
unfortunately there are still many barriers to the use of recovery aggregates, starting with the
specifications that prohibit or actually limit their use.
2) Foundry waste instead of quarry materials
The sands derived from foundry waste could have a virtuous reuse as secondary materials, through
the mixing and handling of the sand, with positive results on production costs and on the
environment, equal to a reduction of waste to be disposed of by 95% and a benefit about 90% of the
costs for the purchase of new sand. The reduction in the volumes of exhausted sand would be 85% 95%, the residual sand waste would drop to 5-15% of the volume. The advantages in environmental
terms would be considerable thanks to the reduced use of landfill disposal and the lower use of
excavated materials. However, today all this is held back by a cumbersome, uncertain and different
bureaucracy from region to region.
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Between the end of 2020 and the beginning of 2021, the raw materials market for foundry
companies recorded strong increases that reached double digits. The growth, more vigorous than it
was possible to foresee, is creating major problems for a sector that in Italy has over 1,000
companies, 30,000 employees and a total turnover of more than 7 billion euros, producing 2.3
million tons of mergers: a figure that places them in second place in Europe after Germany and in
7

ninth place in the world. Foundries of non-ferrous metals are much more numerous than those of
ferrous metals (859 vs. 185 according to the latest ISTAT data), but the latter are decidedly larger:
the average turnover is in fact 10.8 million euros against 4,9 million euros. The sector is highly
developed in the Northern regions, where approximately 80% of the foundries are based.
Particularly significant is the data of the province of Brescia, a real Italian district of foundries, with
almost 200 companies and about 6,000 employees.
3) Towards a circular economy model for Italy
It is a document of framework and strategic positioning prepared in 2017 by the Ministry of
Economic Development and the Ministry of the Environment and Protection of the Territory and the
Sea. The document aims to provide a general overview of the circular economy as well as to define
Italy's strategic positioning on the subject, in continuity with the commitments adopted under the
Paris Agreement on climate change, the 2030 Agenda United Nations on Sustainable Development
and in the G7. It aims to outline a framework to move from the current linear economy model to the
circular one, with a rethinking of strategies and market models, also to safeguard the
competitiveness of industrial sectors and heritage of natural resources.
In conclusion, it is worth to mention that all these initiatives and the increasing importance that the
circular economy is representing on the national scene is leading to an growing didactic offer in the
sector, both at university and VET level. The existing VET and degree programs themselves are being
updated by including elements of circular economy in the curricula. All this not only has a positive
impact on the training of learners, but also helps to spread a culture aimed at reuse and recycling in
civil society.

4.

Policy and actions towards circular economy in the sector in Italy

In the last years, Italy has introduced several policies to innovate and modernize its industrial sector,
in particular by promoting the adoption of the Industry 4.0 model and the digital transition. Starting
with the "Piano Nazionale Industria 4.0" (National Plan Industry 4.0) in 2016, several policy actions
concern the circular economy more or less specifically. Let's see in detail some policies currently
active:
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1) Piano Nazionale di Ripresa e Resilienza (National Recovery and Resilience Plan)1
The National Recovery and Resilience Plan (PNRR) is part of the Next Generation EU (NGEU)
program, the 750 billion euro package, about half of which is made up of grants, agreed by the
European Union in response to the pandemic crisis . The Recovery and Resilience Plan provides
funds for around 248 billion euros overall.
8

Thee Plan is developed along six Missions: “Digitization, Innovation, Competitiveness, Culture”,
“Green Revolution and Ecological Transition”, “Infrastructure for Sustainable Mobility”, “Education
and Research”, “Inclusion and Cohesion” and “Health”.
In particular,
cular, the “Green Revolution and Ecological Transition” Mission allocates a total of 59.47
billion with the main objectives of improving the sustainability and resilience of the economic
system and ensuring a fair and inclusive environmental transition. Th
Thee Mission is divided into 4
Components, of which the first is "Circular economy and sustainable agriculture", with an
endowment of 5.27 billion. It includes the improvement of the municipal waste separate collection
network, the construction of new waste ttreatment
reatment / recycling plants and a national program to
improve its governance. And a specific budget of 600 million for circular economy “flagship”
projects. A new national strategy for the circular economy, to be adopted by June 2022, will
integrate eco-design, eco-products,
products, blue economy, bio
bio-economy,
economy, critical raw materials into the
intervention areas, and will focus on tools, in
indicators and monitoring systems to evaluate progress in
achieving the set goals. The new traceability system will also be part of the national strategy, which
will also make it possible to support control bodies and law enforcement agencies in prevention and
repression.
2) Piano Nazionale Transizione 4.0 (National Plan Transition 4.0)2
The National Plan Transition 4.0 refer to the main national policy on the digital innovation of the
industrial sector. It follows the previous National Plan Industry 4.0 and National Plan Enterprise 4.0
and it is specifically the first investment linked to the Recovery Fund, and concerns the sectors of
innovation, research and skills strengthening. The 24 billion are allocated to the plan developed by
the Ministry of Economic Development called Transition 4.0, a key tool of our country's industrial
policy. Even if it is not a specific measure concerning the circular economy, in practice it is based on
this model to achieve the objectives of sustainability and reduction of the environmental impact.
The funds allocated to the maneuver are those of the Next Generation EU Plan, the tool that
European leaders identified in July 2020 to restart the economy of the 27 member countries with an
injection of 750 billion euros. The incentive covers the purchase of new tangible and intangible
assets capable of fostering technological and digital transformation, with particular
pa
attention to
1

https://www.governo.it/sites/governo.it/files/PNRR.pdf
https://www.mise.gov.it/index.php/it/transizione40

2
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environmental sustainability and the circular economy and to increasing the technological skills of
workers. Research and development and training activities are also covered. Transition 4.0 does not
contain a direct reference to comp
companies that orient their business towards circularity, but provides
for a tax credit of 15% up to 2 million euros for green and digital innovation. More generally, it can
be imagined that this tax discount for innovators can be used, for example, to implement
impleme tools and
9

procedures capable of assessing the state of a product at the end of its life and the possibility of
repairing or recovering parts; or it can be imagined that the immediate compensation of the tax
credit could cover the design and construction of products that can be easily disassembled and
therefore repaired or allow the recovery of the materials that compose them. Transition 4.0 can
encourage everything related to the possibility of reusing, repairing, disassembling and "updating" a
product, controlling production in order to extend the life cycle of products and allow the recycling
of as many materials as possible and obtaining materials first second. The development and
enhancement of industrial symbiosis experiences could also benefit from the 24 billion made
available, as well as new experiences of "product as a service" could be born and developed. It will
see more and more companies becoming aware of the need to extend the life of products and focus
on the provision of services related to the goods they produce and market.
3) Piano Nazionale Integrato per l’Energia e il Clima (Integrated National Energy and Climate
Plan)3
The Integrated National Energy and Climate Plan it the national policy that, following the principles
of the Energy Union Strategy of the European Union, the defines the national objectives for 2030 in
terms of energy consumption and environmental impact, as well as the actions to achieve them. It
integrates with the National Transition Plan 4.0, as it would be impossible to achieve the goals for
climate and energy without a digital transformation of the industrial sector. Decarbonisation,
circular economy, efficiency and the rational and equitable use of natural resources together
represent objectives and tools for an economy that is more respectful of people and the
environment.
Within the Plan, there is a paragraph "Circular economy and waste" where aluminum is best
exploited. The PNIEC says: “The reduction of emissions in the waste sector is mainly linked to the
increase in separate collection and the consequent recycling of the fractions collected separately. In
fact, the secondary raw materials generated by the collection and transformation of waste into new
resources allow for significant savings in emissions compared to the use of virgin materials. The net
gain depends on the type of material (higher for aluminum and metals) and the quantities
collected.”

3

https://www.mise.gov.it/index.php/it/energia/energia
https://www.mise.gov.it/index.php/it/energia/energia-e-clima-2030
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4) MISE Economia Circolare4
At the end of 2020, the Italian Ministry of Economic Development (MISE) has set-up
set
a specific plan
on circular economy. The plan makes available to companies that want to ride the wave of the
transition to a circular economy over 219.8 million euros, divided as follows:
10



€ 157 million for the granting of subsidized loans from the Revolving Fund for the support of
businesses and investments in research;



€ 62.8 million for the access to grants to expenditure

The principal objective of the projects must be the productive reconversion of economic activities
within the circular economy, in one or more of the following lines of action:
1) product and process innovations in terms of efficient use of resources and waste treatment and
transformation
2) prototype design and experimentation of integrated technological models aimed at
strengthening the paths of industrial symbiosis
3) systems, tools and methodologies for the development of technologies for the supply, rational
use and sanitation of water
4) innovative technological tools capable of increasing the life time of products
5) experimentation of new intelligent packaging models (smart packaging) that also include the use
of recovered materials
6) light material selection systems, in order to increase the recovery and recycling rates of small
and light materials
For the companies the following benefits are available subsidized loans from the Revolving Business
and Research Fund (FRI), up to 50% of eligible expenses and costs, and contributions to expenditure.
5) Innovation of circular economy chains - Lombardy Region5
It is a regional call for the innovat
innovation of the circular economy chains, which, with a ceiling of 3.6
million euros, aims to promote and requalify the Lombard supply chains, their innovation and
competitive positioning with a view to circular economy. Micro-enterprises and SMEs (MPMIs) with
operational headquarters in Lombardy, individually or in aggregation made up of at least 3
companies, can benefit from the benefits. Non-MPMIs (for example large companies, Mid Cap,
research centers, trade associations, etc.) may also take part in the aggregation,
gation, but they cannot be
beneficiaries of contributions.
The following interventions are facilitated:
4

https://www.mise.gov.it/index.php/it/incentivi/impresa/r
v.it/index.php/it/incentivi/impresa/r-s-economia-circolare
https://www.assolombarda.it/servizi/incentivi
lombarda.it/servizi/incentivi-e-finanziamenti-agevolati/informazioni/bando
agevolati/informazioni/bando-2021-perl2019innovazione-delle-filiere-di-economia
economia-circolare-in-lombardia
5
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product and process innovation in terms of efficient use of resources, use of by-products in
production cycles, reduction of waste production and reuse of goods and materials;
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process or product innovations regarding the production and use of waste recovery products;



preparation for re-use activities;



design and testing of integrated technological models aimed at strengthening the supply chain;



experimentation and application of tools for increasing the life span of products and improving
their reuse and recyclability (Eco-design);



implementation of tools for the rational use of natural resources;



reconversion of production aimed at the realization of new materials, prototypes, development
of devices and components.

The non-repayable grant is assigned to each individual participating company according to the
expenses presented, with a minimum expected investment of € 40,000.00 per project and a
maximum amount of € 120,000.00 per project.
The non-repayable grant is part of the Temporary State Aid Regime, up to an amount of €
1,800,000.00 per company, gross of charges and taxes. The facilities provided can be combined with
aid granted pursuant to the minimis Regulation, as well as with aid granted under the exemption
Regulation, provided that the provisions and rules on the cumulation of aid classified in the
aforementioned schemes are respected.

5.

Priority focus and strategies of the industry to go forward
rward to the circular
economy

What characterizes the Circular Economy is the possibility of being advantageous above all from an
economic point of view, thanks to the possibility of generating and exploiting new business
opportunities. In fact, a Circular system would be advantageous for the entire supply chain, as:


Producers would be less exposed to the volatility of the price of raw materials, and would
benefit from a reduction in procurement costs thanks to the use of secondary raw materials.
Furthermore, recovering products at the end of their life allows for the creation of a closer bond
with the customer;



Consumers would have access to quality products, designed to last longer and accessible at
timely and affordable rates. From the point of view of the quality of life, they would also benefit
from the lower overall environmental impact (reduction of waste, pollution and pressure on
natural resources);
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The environment as a whole would benefit from the reduction in the extraction of raw materials,
from less water and air pollution and from a reduction in waste production, as well as from the
reduction of greenhouse gas emissions;



Positive results would also be had for employment, with jobs created in research and
development but especially in new sectors relating to the collection, recovery, reconditioning
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and recycling of products.
Consequently, companies wishing to redesign their offer in a "Circular" key must act mainly on three
management and managerial levers:
1) First of all, it is necessary to rethi
rethink the design of the products, which were not originally designed
to be continuously regenerated through recirculation. There are different strategies that can be
undertaken, from the choice of materials (favoring purchase criteria based on quality and durability,
rather than on the lowest purchase cost) to the use of modular bills of materials (able to facilitate
repair and maintenance operations and disassembly). In general, the focus of the design phase must
shift from the optimization of the individual “Linear” production phases to the optimization of the
various “Circular” recirculations.
2) Secondly, it is necessary to rethink the business model through which products are offered to
customers, including the concept of “servitization”: passing from the mere sale of the physical
product to the offer of an integrated product-service solution, the role of the customer passes from
consumer to user, while the ownership of the product remains with the seller / producer.
Consequently, companies, no longer incentivized to maximize the number of units sold (which would
turn into waste), are naturally incentivized to design products whose purpose is to last as long as
possible and be recovered at the end of use, in order to start continuous regeneration cycles. In
practice, the rethinking of business models can take place through the provision of advanced
services such as leasing, sharing, or pay-per-result.
3) Finally, the entire supply chain must be redesigned, through the implementation of effective and
efficient reverse logistics, capable of collecting products at the end of their life, recovering their
value and reintroducing them to the market.
In conclusion, despite the numerous legislative initiatives that increasingly push towards a transition
from Linear Economy to Circular Economy, Circular Economy represents above all a business
opportunity for the competitive Italian sector. However, the enormous macro- and micro-economic
benefits connected to a Circular transition are "unlockable" only by following a joint methodological
approach of


Redesign about product design
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Rethinking of business model



Reconfiguration of logistics chains

In all of this, modern digital technologies, highlighted by the fourth industrial revolution, can enable
the transition. The role of the end user is also relevant in this transition: the user must be
appropriately "empowered" and "educated" towards purchasing choices and informed access.
13
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B) FIELD RESEARCH
1. Target group consulted
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Company - Job position

Expert profile

Matteo Plevano

Founder of Green Jobs Hub

VET / HEI trainers specialized

Laila Bauleo

Senior Trainer and consultant

Circular Economy Expert, HEI and
VET trainer specialized

Claudio Scarsella

Stellantis group

Circular Economy Expert

Roberto Carucci

Enel s.p.a.

Circular Economy Expert

Marta Allevi

HH.RR. Manager
Manager, Besfond s.r.l.

Fulgenzio Razio

HH.RR. Manager, Fonderie Di Torbole s.r.l.

Elisabetta Demaia

HH.RR. Manager
Manager, Microcast s.r.l.

Francesca Pietroforte

HH.RR. Director, Perucchini s.p.a.

Ghial s.p.a.

HH.RR. Manager

Claudio Musso

Company representative, Endurance s.p.a.

Fabio Calzavara

Company representative
representative, Pometon s.p.a.

Stefano Mascherpa

Company representative, Rastelli Raccordi s.r.l.

Daniele Gaddi

Company representative, HPFG
HPFGroup

Andrea Pezza

Process technology, Primetals Technology
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2.

HH.RR managers´ point of view

2.1 General information / perception level of the target group (HHRR managers) about circular
economy (importance, advantages / disadvantages, application)
All the HH.RR. managers state to be familiar with circular economy, probably due to the increasing
16

importance of the topic in the foundry sector and the related national initiatives.
initiatives.They also fully
agree about the importance of adopting circular econom
economy models in the foundry sector.
According to them, above all circular economy allows a reduction of wastes and an improvement of
efficiency and competitiveness. Additionally, it increases the reliability of raw materials supply and
has a positive impact on the company responsibility and reputation. However, companies must
beware since the benefits of circular economy are not immediate, while the investments
are.Therefore, companies need to care
carefully
fully consider whether they have the economic strength to
invest in the circular economy.

2.2 Impact of the circular economy in the country economic development and the application of
the circular economy principles by workers.
All the managers are sure that circular economy can have a positive impact in terms of country
economic development. However, when asking if actually most of the workers in the foundry sector
adopt the circular economy principles, the answer of all of them is "I don't know".
know" This answer is
partly surprising. It is probably because,, although the circular economy is perceived as a positive
aspect for the company, in many cases it is slow to be implemented both for economic reasons and
for issues related to the skills of managers and worker
workers.

2.3 The most important aspects of foundry products
As shown in the table below, 9 of the 10 consulted manager believe the environmental
sustainability is the most important aspect for their products. This answer is quite surprising from
companies that support themselves on the basis of economic profit
profit,, but maybe reflect the new
feelings of customers, more sensitive to environmental issues
issues.In
.In second place we find the safety
and immediately after the price.Brand reliability follows. In the last position, we find the design and
durability of the product: although these aspects are linked to the quality of the product, they are
probably not perceived as of primary importance by customers, and therefore not even by
managers.
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Design

3.

Price

Durability

Environmental
friendly

Safety

Brand reliability

Experts´ point of view

3.1 Do you consider that, nowadays, most of the foundries apply Circular Economy principles
(repair, reuse, recycle)?
To date, an increasing number of foundries apply the principles of the circular economy. Voluntary
adherence to internationally recognized management tools such as those that meet the ISO 14001
standards, or the EMAS (Eco
(Eco-Management
Management and Audit Scheme) Community Regulation, are
increasingly widespread also within Italian foundries, with a constant growth trend.
The analysis of available sector data highl
highlights
ights the "circular" nature of the economy of Italian
foundries, in relation to the important contribution made to the recycling industry and the supply
chains involved. In addition to the use of scrap as a raw material, much progress has been made to
valorise
rise waste from foundry processing, pursuing the goal of "zero waste", through its valorisation in
accordance with the principles of the circular economy, such as "materials raw”that can be used tout
court in industrial processes such as cement factories, furnaces, or used for the manufacture of
building and civil engineering products. Furthermore, metals such as aluminum, copper, zinc, nickel
and chromium are extracted from some residues of foundry processes; here the foundry constitutes
a fundamental link in the recycling industry.

3.2 Which place do foundries occupy in waste of resources / pollution…?
The foundry sector plays a key role in metal recycling: steel, cast iron and aluminum scrap are
melted in foundries to manufacture new products. Much of the ne
negative
gative environmental effects of
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foundry activities are due to smelting activities and the use of mineral additives. The environmental
impact is therefore essentially connected to the emission of exhaust gases and the use, reuse and
disposal of mineral residues.
dues. Atmospheric emissions represent the main environmental problem.
The foundry process generates mineral powders (loaded with metals), acidifying compounds,
products of incomplete combustion and Volatile Organic Compounds (VOCs). Powders represent an
18

important
portant problem because they are produced at all stages of the process (casting, sand molding,
casting, finishing) and have different types and compositions; furthermore, the dust generated may
contain metals and metal oxides. The use of fossil fuels, such as coke, or gas for the melting and
heating of crucibles, can cause the emission of combustion products such as nitrogen oxides (NOx)
and sulfur dioxide (SO2). The smelting activities, with the use of coke and the presence of impurities
(oil, paints or other)
her) in the scrap can generate organic micropollutants (such as dioxins and furans,
PAHs, PCBs, etc.) and dust. In the “one way” forming processes, binders and chemical additives are
used to amalgamate the sand; during these operations, as well as in the ssubsequent
ubsequent step of casting
the metal into the mold, reaction and decomposition products are obtained, including organic and
inorganic compounds. Decomposition products (in particular VOCs) continue to be generated during
the cooling phases of the casting an
and
d extraction from the molds; these phases can also be a source
of emissions of substances with a low olfactory threshold, causing bad odors. In the foundry process,
the emissions into the air, as well as of the conveyed type - that is, originating from the manned
production processes - can be generated at various points along the production phases. These are
“diffuse” emissions (hot jets, sand, incandescent metal) which, due to collection problems, cannot
be conveyed to treatment plants. The management of rresidues
esidues from production cycles (melt slag,
exhausted earth, and dust from environmental remediation plants) represents a further element of
impact on the environment. Since foundries carry out thermal processes, with significant
consumption of energy sources,
es, from an environmental point of view, energy efficiency and the
management of the heat generated are also important. The water consumption linked to losses due
to evaporation of the cooling circuits of the plants and of the molding cycles that use claye
clayey
inorganic binders is significant. In most plants, water management consists of an internal water
circulation system, in which most is lost by evaporation. Generally, the water is used in the cooling
systems of electric ovens (induction or arc) or in cupo
cupola
la ovens. In almost all cases, the final volume of
wastewater is very small and limited to rainwater only. The use of process water in the sector is
limited to non-ferrous
ferrous metal foundries with high pressure casting processes ((die-casting) and in
emission purification
urification plants that use wet techniques; also in this case the water is purified and
reused.
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3.3 Can we say that the foundry sector is still in the lineal (traditional) economy?
The sector is strongly committed to supporting the circular economy, so we ca
cannot speak of a
traditional economy.
19

A significant portion of the investments made in the sector is aimed at interventions in the
environmental field. The data provided by the sample of companies surveyed by Assofond (which we
recall produces 37% of the production
oduction of ferrous castings in quantitative terms), highlight a greater
commitment to the environment of the foundry sector compared to the average of the
manufacturing industry in general and of metallurgy in particular, the latter data surveyed and
published
ished by ISTAT. In particular, in the reference year 2015, the manufacturing sector as a whole
allocated 2% of gross fixed investments to the environment; in the same year, the metallurgical
industry as a whole invested 4.1% of total investments in the env
environment.
ironment. In the same year, the
sample of foundries surveyed by Assofond made investments in the environmental field equal to
28.5% of the total investments made.
The attention of the companies in the sector, in recent years, has been very focused on how tto
manage the residues of the various work processes, both in order to reduce the quantities,
encouraging re-uses
uses within the foundry processes themselves, and by researching possible external
reuses alternative to the “traditional” disposal activity. The ch
choices
oices made, in addition to solving the
many problems related to the environmental aspects of waste disposal, have also proved to be
advantageous from the point of view of economic management, confirming the theses that identify
"environmental" management aand
nd investments as opportunities and not costs for the company.
Emblematic of the trend towards the circular economy in waste management, is the case of
exhausted lands. In addition to the absolute decrease in the quantities produced (incidence on the
net production
roduction of castings), it is interesting to observe how currently over 95% of the exhausted
earth is recovered through external reuse in uses as raw materials to replace sand and "extracted"
earth, cancelling practically the use of landfill disposal.
Over the years, considerable investments have been made to reduce water consumption. The water
drawn or withdrawn from the municipal water networks is used in all cases, for the following
activities: • civilian uses (canteens and refectories, showers and toile
toilets);
ts); • industrial uses (cooling
systems, humidification of molding grounds, abatement of polluting emissions). In almost all the
foundries there are no discharges of process water or cooling water, except in absolutely negligible
quantities, as all the water
er used for the cooling of the plants or for the abatement of polluting
emissions in wet plants they are reused in special recovery plants.
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3.4 Do you think that the regulatory framework (legislation, sectoral norms, standards, etc.)
favors the implementation of innovation projects in the circular economy?
Yes, the regulatory factor is extremely relevant.
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Since the 2000s the sector has recorded notable results in terms of reducing emissions into the
atmosphere. The results are attributable, in addition to the autonomous choices linked to a greater
environmental awareness of the companies gained as a result of the implementation of the ISO
14001 management systems, to the contributions due to the implementation of European
regulations on industrial emissions (th
(the so-called IPPC). Also, the Italian foundry sector applies the
Best Available Techniques for integrated pollution control and prevention defined at European level
in the BREF documents (BAT - Best Available Techniques - Reference Document). Over the span of a
decade, emissions into the atmosphere produced by foundry processes have recorded huge
reductions; specific emissions of dust recorded a decrease of 65%.
In 2014, on the basis of European legislation, implemented with legislative decree no. 102/2014,
energy-intensive
intensive companies had to carry out timely energy audits aimed at highlighting any space
for rationalization by reducing the incidence of energy consumption per unit of product. To
encourage this activity, standardizing as much as possible the meth
methods
ods for making a diagnosis that
takes into account the specificities of foundry companies linked to the different technical
technical-productive
structures found in companies in the sector, Assofond has defined a specific Guideline for the
development of an Energy Diagnosis
iagnosis in the Foundry sector pursuant to art. 8 of the Legislative
Decree. 102/2014, subsequently "validated" by ENEA.

3.5 And are the existing resources enough?
Much more can be done, in particular in the area of calculating the so
so-called
called "environmental
footprint",
otprint", which makes it possible to identify precisely in which phases of the production cycle the
most significant impacts originate and of what nature, with the consequent possibility of defining
effective strategies for reducing the overall impact of tthe product.

CHROMAFOR: Skills and competencies for a Circular Human Resources Management in the Foundry sector (2020-1ES01-KA202-081908)

4.

The most important topics that the HH.RR managers/experts should know about
HH.RR Managers´point of view
(max score: 10)
Very important
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Somewhat important

Not very important

Experts´ point of view
(max score: 4)

Basic environmental concepts (5)

Basic environmental concepts (3)
(

Technical related subjects (9)

Technical related subjects (3)
(

Economical related subjects (6)

Economical related subjects (2)
(

Innovation and
technologicalrelated subjects (7)

Innovation and technological
related
ted subjects (1)
(

Laws and regulations (8)

Laws and regulations (2)
(

Basic environmental concepts (5)

Basic environmental concepts (1)

Technical related subjects (1)

Technical related subjects (1)
(

Economical related subjects (4)

Economical related subjects (1)
(

Innovation and technological
related subjects (3)

Innovation and technological
related subjects (2)
(

Laws and regulations (2)

Laws and regulations (1)
(

Basic environmental concepts (1)

Economical related subjects (1)
(
Innovation and technological
related subjects (1)
(
Laws and regulations (1)
(

Not Important at all

None

None

Apart from the options listed in the table, one of the experts has mentioned the following as a very
important topic: “HR
HR manager ability to have a role in innovation management and to facilitate the
emerging of innovation starting from technical employees
employees”.
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5.

The main six challenges the HH.RR. managers/experts face with when dealing
with circular economy issues
HH.RR Managers´point of view
(max score: 10)
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6.

Experts´ point of view
(max score: 4)

1

Promote the creation of new, more circular
business models (8)

Promote the creation of new, more circular
business models (3)

2

Prolong the useful life of products (extending
the life of products through eco
eco-design,
remanufacturing, maintenance and repair) (8)

Increase reuse and recovery of waste (3)

3

Innovate in materials, processes, clean
technologies, advanced methodologies,
products (7)

Anticipate regulatory changes and market
trends about circular economy (2)

4

Reduce the generation of waste / pollution /
discharges (6)

Increase the use of secondary raw materials
(2)

5

Promote a circular consumption model (5)

Promote a circular consumption
consump
model (2)

6

Anticipate regulatory changes and market
trends about circular economy (5)

Increase waste recycling (to be used in other
sectors (ex.construction)) (1)

The Key Competences required by HH.RR. managers/experts of the circular
foundries (from 1 being the most important to 12)
1
2
3
4
5
6
7
8
9
10
11
12

HH.RR Managers´point of view

Experts´ point of view

Team work, good communication skills… to
work with others to create environmental value
Making connections between ideas and
concepts with a circular economy approach
Identifying and considering ideas to face the
challenge of circular economy
Communicate and share a green vision to the
transition to circular economy
Learning to learn, learning from the experience

Communicate and share a green vision to the
transition to circular economy
Assuming challenges, accept the risk

Creativity, responding in a circular economy
approach
Self awareness (in the preservation of materials
/ resources) towards the circular economy
Taking environmental initiative to promote the
circular economy
Mobilising resources to transform an idea into
action in the field of circular economy
Applying the most appropriate environmental
management
Environmental motivation to preserve materials,
resources and products for circular economy
Assuming challenges, accept the risk

Environmental motivation to preserve materials,
resources and products for circular economy
Learning to learn, learning from the
experience
Making connections between ideas and
a
concepts with a circular economy approach
Applying the most appropriate environmental
management
Identifying and considering ideas to face the
challenge of circular economy
Taking environmental initiative to promote
the circular economy
Self awareness (in the preservation of materials
/ resources) towards the circular economy
Team work, good communication skills… to
work with others to create environmental value
Mobilising resources to transform an idea
into action in the field of circular economy
Creativity, responding in a circular economy
approach
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7.

Do you think, as expert in the circular field, that the HH.RR. Responsible
professional profiles within the foundries need to be updated?

The circular economy is constantly evolving both from a regulatory standpoint and as regards
23

methods, techniques and tools. Therefore, maintenance and continuous updates of technical skills
are necessary for the management of processes, to ensure complianc
compliancee with the standards required
by law and the market but also for the communication of what is achieved. Furthermore, it is
important to take into account that all concepts related to the circular economy are relatively new:
therefore, practically all current
nt workers have not received specific training on the subject.
subject.Surely the
staff in charge has and will always need to update themselves on technological innovation, materials
and regulatory changes.

8.

In your expert´s opinion, do you think that specific training on how to manage
people within the company in a more circular (sustained) way would
contribute positively to the transition towards a circular economy in
foundries?

Of course, this contributes to consolidating virtuous practices and behaviors within ccompanies,
which also has a positive impact on the competitiveness of the companies themselves. Furthermore,
it promotes the fight against resistance to change, which can be present in some companies. It is
important to master the technical aspects, it is n
necessary
ecessary to innovate the organization of human
resources, so that they can actually realize the innovation.
It is important that managers realize now the importance of the circular economy, to start planning
the necessary investments right away, so as not to lag behind other companies. Old enterprises, ILVA
is an example, commonly have difficulties in innovating, since it represents huge investments.
Finally, the
he training of people will increase ecological awareness and will favor the emergenceof
proposals in a bottom up way.

9.

What added value does the implementation of the circular economy bring in a
foundry? Is sustainability profitable for companies?

The implementation of the circular economy from an economic point of view is a newopportunity
for companies.
s. Reintroducing waste into the production cycle and recycling rawmaterials from those
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products that have reached their end of life, certainly represents aneconomic advantage as well as a
way to safeguard the environment.
environment.The economic value of the circular economy is absolutely
evident:
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Potential new markets for materials that are currently considered waste



significant reduction of disposal costs for foundries and supply of waste (e.g. sand) as a raw
material for destination companies



waste materials reused in the process. The data relating to reused waste could still improve if
progress were made on the end of waste: used sands that cannot be reused directly in
companies can in fact be used to replace "virgin" sands from other production sectors or to
create for road embankments or for environmental recovery. Their classification as waste,
however, imposes bureaucratic delays and management costs such as to make it often
preferable to use sands from extraction, with considerable damage to the environment.



Sustainability. It is very profitable for enterprises, it offers huge opportunities and it represents
future. Nowadays it is a priority for many competitive companies, even in the foundry sector.
Insuch a sector it is complex to say if it would be better a disruptive
sruptive innovation or a step by step
strategy. Currently profitable enterprises that are following those priorities, such as green
economy, for the 90% started from zero.

10. What ethical principles does a large company consider when it is committed
to sustainability?
Industries should be increasingly attentive to what is social, to the damage that could be causedto
the environment and precisely to the environmental impact since there will be less
pollution.Basically, "cleaner waste" should be made and theref
therefore
ore more selected waste that can be
reusedand reintroduced into the production cycle.
A large company must (shoud) work with economic sensitivity, respecting the law, the
environment,health and safety at work.
work.Perhaps
Perhaps for big and consolidated enterprises, with
w a good
enterprise culture, with strong roots, strong trade unions, with farsighted managers, it is possible,
and with strong investments, to start the process with success. Linear enterprises, based only on
quantity and profit, only activate a communic
communication
ation "green washing", but they don't operate real
innovation.

11. Interest on being engaged in training activities by HH.RR. managers
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All the consulted HH.RR. managers have expressed their interest to take part in the training sessions
that will be organized in the framework of this project. Therefore, there is a good expectation
toward the project outcomes and the impact they can have on the managers competences and the
companies as a whole.
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12. Preferred delivery training methods and tools by the HH.RR. managers
(theoretical / practical content and training methodology)
Of the consulted manager, 9 over 10 prefer a training course including theoretical and practical
contents, with greater practical weight.
80% of them prefer a blended training, only 10% of them prefer fully in presence courses or
workshops. None of them prefer a fully distance learning course.
These answers probably reflect the need of managers to have more practical and field training, to
concretely understand how to apply theoretical conc
concepts.
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A) Desk Research

1. General view of the circular economy in each country: degree of
3

implantation, expected objectives… (and its development in the

foundry (industrial) sector)

Circular economy is the model that aims to deeply transform the way we use natural
resources by replacing existing open loop production systems, based on the linear economy
model where raw materials are extracted, processed into finished products and become
waste after consumption. Linear approach to the production and consumption causes
irreversible deterioration of the ecosystems due to the climate change and environmental
pollution [1].
In other words, the continuation of the current system is not sufficient to either sustain
economic prosperity or provide vital living conditions for humans and all other animal
species, and global demand for resources is expected to double by 2050. In this direction,
more and more countries in the world are developing policies to encourage the circular
economy. Japan, Austria, Germany and the Netherlands have developed strategies in line
with circular economic activities, while in China, the circular economy has been recognized
by the central government as a vital strategy for achieving sustainable development.
In the European Union, the circular economy has been on the agenda in the last 10 years,
and Northern European countries have progressed faster in this regard. Turkey is also aware
of this situation and the agenda and tries to take position accordingly. Since the
transformation of the EU market will affect Turkey, the circular economy issue is of great
importance for our country.
Being the 18th largest economy in the world and the 7th largest economy in Europe, Turkey
is an active member of the G-20 where the strongest economies are represented. As a result
of the dynamic economic policies implemented together with comprehensive economic
reforms, the Turkish economy has displayed a steady growth over the past 10 years. In the
past 10 years, Turkey has been one of the countries with the fastest growing economy
among developing countries.
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On the other hand, both rapid economic growth and rapid population growth cause some
problems. With the change of human behavior and comfortable life expectations, our
society has become a society that consumes more compared to the past.
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According to the datas from the Turkish Statistical Institute (Turkstat) sustainable
development indicators; while the raw material consumption in our country was 500 million
tons in the 2000s, this value has doubled by exceeding 900 million tons with a rapid increase
in the 2010s. Similarly, energy consumption has reached to 3900 (x1000 toe, ton equivalent
oil) from 2054 (x1000 toe) for households and the dependence on foreign energy was
around 66% in the 2000s, as it reached to 74% by the 2010s.
According to TUIK datas, the amount of waste generated in 1995 was around 17 million tons,
while this value reached 28 million tons in 2014. Despite the fact that approximately 26% of
the domestic solid wastes generated around the world, and an average of 42% in the
European Union is recycled, the vast majority of the waste generated in Turkey is disposed
by storing, whereas only 13% is recycled (by material recycling, compost etc.) has been
determined. However, with the National Waste Management Action Plan put into action in
2017, it was seen that approximately 36% of these wastes generated in the country are
recyclable waste (such as packaging wastes, other non-hazardous wastes, combustible
wastes) [2].
Circular economy aims to achieve a high level of efficiency by internalizing concepts such as
green growth and sustainable development. In this approach, it is aimed to create
responsible production and consumption patterns by putting waste and resource
management at the center, and thus low-carbon growth. The plan includes an ambitious
program of actions with measures covering the whole cycle from production and
consumption to waste management and the secondary raw material market.
There is a great potential in Turkey considering the circular business models such as
industrial symbiosis, alternative raw materials and the use of secondary raw materials.
Considering the population and industrial growth, preventing pollution and minimizing
waste is one of the most serious challenges faced by our country in terms of sustainable
development. On the other hand, the number of projects about the circular economy is
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gradually increasing and the concept of circular economy is gaining more and more
importance in Turkey.
If the policies and legislation related to the circular economy are viewed from this
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perspective, it is necessary to take into account the Environmental Law No.2872 enacted in
1983 for Turkey at first. Environmental Law aims to protect the environment in line with the
principles of sustainability and sustainable development. The law underlines the use of clean
technologies and renewable energy sources, waste reduction and recycling practices. The
Ministry of the Environment and Urbanisation is the principal authority that oversees
implementation of the Environmental Law, issues secondary legislation and regulates a
broad range of activities that impact the environment [3, 4, 5].
All institutions and enterprises falling within the scope of the environmental legislation are
obliged to establish, individually or collectively, waste treatment facilities or systems. The
legislation imposes a responsibility on the institutions and enterprises to conduct waste
treatment, avert and eliminate the harmful effects of all waste generated, and take any
necessary precautions to prevent possible damage to the environment during operations
[6].
Turkey accelerated its adoption of environmental legislation in the 1990s following its EU
membership application submitted in 1987. With the "Regulation of Solid Wastes" issued in
1991, it was focused on solid waste management. With the regulations enacted for the first
time in 2003, waste management applications gained momentum and transition to an
integrated waste management approach was planned.
With the start of full membership negotiations with the EU, the Environment Chapter was
opened in 2009 and the harmonization of environmental legislation started. The
environmental legislation is constantly evolving with concepts such as resource efficiency,
sustainable production, zero waste and life cycle approaches. One of the critical issues in the
development of the circular economy is energy efficiency and the use of renewable energy
resources, and legislation and policies in this area directly affect the process. In the
meantime, 25 regulations / communiqués, ranging from packaging to waste oils, batteries to
electronic waste, have been enacted [2, 4].
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In addition, waste guidelines specific to the metal casting sector and guidelines summarizing
the current best practices for waste management were prepared and published. Within the
framework of the relevant documents and guidelines, prevention, reuse, recycling, energy
recovery and disposal practices were summarized and encouraged respectively according to
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the waste hierarchy in the metal casting industry [7].
After the adoption of Circular Economy Package by the EU in 2015, the concept of Circular
Economy has become more important in the country. Since both the limited resource
problems in the EU are also valid for Turkey and being a candidate country for the EU,
Turkey needs to take parallel steps, implement and harmonize with the relevant legislation.
Waste Management Regulation has been enacted on April 2, 2015 and all waste processes
are regulated. Subsequently, the Zero Waste Project was developed by the Ministry of
Environment and Urbanization in 2017 to ensure waste management in line with the
principles of sustainable development and it is aimed to implement this project in the whole
country until 2023. In this context, the Ministry of Environment and Urbanization has
published the Zero Waste Implementation Guide on its website [2].
As part of the harmonization process with the European Union acquis, transposition and
implementation practices of the Industrial Pollution Prevention and Control (IPPC) and
Pollutant Release and Transport Register (PRTR) legislation covering various industries
including the metal casting sector continue under the supervision of the Ministry of
Environment and Urbanization [9, 10].
In parallel with the relevant legislation in the field of environment and energy, the strategies
and action plans developed in the related fields, especially the development plans, and the
various programs and projects directed by the public institutions make significant
contributions in the process towards the circular economy. Some policies focus specifically
on raw material procurement and production processes, while others take into account
post-production stages or the entire life cycle [5].
By creating integrated and efficient waste management systems, the metal casting
enterprises deal with all aspects of the waste management as a whole and aim to ensure
environmental and economic sustainability. On the other hand, there are some areas that
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need to be clarified in the legal basis mentioned above in terms of meeting the needs of the
sector and due to the lack of sectoral information in the relevant authorities adequate
support cannot be provided during the transition process. TÜDÖKSAD Turkish Foundry
Association takes steps regarding conveying the demands of the sector and seek solutions.
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Turkey also takes part in the global combat against greenhouse gas emissions and global
warming. The Ministry introduced the National Climate Change Action Plan for the period
between 2011 and 2023 in an effort to work towards global climate change-related
objectives.
For this reason, Turkish authorities have issued the Regulation on the Monitoring of
Greenhouse Gas Emissions (the Regulation on Emissions Monitoring) and the Regulation on
the Reduction of Ozone Layer Depleting Substances to address the monitoring, reporting
and verification of greenhouse gas emissions from certain activities and facilities listed in the
regulations. However, these regulations are merely focused on the monitoring of gas
emissions for statistical purposes; they do not impose any actual preventive measures to
reduce emissions.
Enterprises that carry out the activities listed in Annex 1 of the Regulation on the Monitoring
of Greenhouse Gas Emissions must report their GHG emissions monitored during the
previous year to the Ministry of Environment and Urbanisation until April 30 of each year.
Although no voluntary schemes are regulated, companies are increasingly reporting to the
Carbon Disclosure Project (CDP) and applying the Task Force on Climate-related Financial
Disclosures (TCFD) recommendations.
Turkey is a signatory to many multilateral conventions and agreements, along with many
bilateral agreements and party to the international agreements, conventions and protocols
concerning protection of the environment such as the United Nations Framework
Convention on Climate Change (UNFCCC) and the Kyoto Protocol to the UNFCCC. Under
Turkish law, duly ratified international agreements and conventions carry the force of law in
accordance with Article 90 of the Constitution of 1982 [6, 8].
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2. National Resources / Strategies for circular economy implementation
in the sector

The main policies and regulations associated with the circular economy in Turkey are
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summarized under two main headings in this section. These titles cover all branches of the
industry, together with the metal casting industry.

Policies and Legislation Focusing on Raw Material Supply and Production
Processes

1.1. Cleaner Production and Clean Technologies
It is seen that productivity and circularity are emphasized in the production processes
especially in the last decade in Turkey. In this context, cleaner production practices and the
use of clean technologies are encouraged.
With the regulations on Waste Management, Control of Water Pollution and Control of
Industrial Air Pollution, prevention of pollution at the source, use of production technologies
that minimize resource consumption and waste generation and the use of the best available
techniques are encouraged [5].
Within the scope of the ongoing Integrated Pollution Prevention and Control Legislation
harmonization project, communiques are prepared for all industries imposing obligations of
evaluating and implementing the best available techniques and cleaner production
technologies. Accordingly, industrial enterprises are required to make cleaner production
plans, set targets and implement and report their plans.
Preparation of communiques on metal production and processing is also carried out by
Karabuk University within the scope of the "IPCC Metal" project [9].
Many projects and programs were carried out by the public institutions at the regional and
national level in the field of cleaner production and resource efficiency. These concepts have
been included in many plans and strategies, including National Development Plans. Cleaner
production and resource efficiency activities have also been supported by the Regional
Development Agencies [2].
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Currently, within the framework of the 11th National Development Plan, cleaner production
practices continue to be supported by the Regional Development Agencies, and efforts to
support cleaner production investments, especially in green production area, in Green
Organized Industrial Zones (OIZs) and other OIZs, are declared to be continued in the
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Industry and Technology Strategy 2023.
Based on the importance of innovation and entrepreneurship in this field, the "Global
Cleantech Innovation Program - GCIP" program has been implemented by the Ministry of
Industry and Technology and The Scientific and Technological Research Council of Turkey
(TUBITAK) in cooperation with UNIDO for entrepreneurs and SMEs. The aim of the program,
which was implemented between 2013 and 2018, was stated as increasing the capacities of
enterprises operating in the field of clean technologies and supporting [14].
Metal casting enterprises have a very important role in the circular economy model in terms
of contributing to cleaner production and achieving sustainable production by reducing the
use of natural resources and the whole industry serve as a model. The very first example is
the use of steel scrap as raw material with pig iron in iron casting, separating and cleaning
the feeders and risers from the castings after pouring and cooling and returning them to the
melting units, and the use of secondary aluminum ingots obtained from recycled aluminum
scraps in the non-ferrous casting area. In addition, metal chips generated from machining
centers are sent back to the melting units as well and evaluated within the system. In order
to ensure the continuity and increase of these benefits, the scrap usage rates are regularly
monitored by the enterprises and it is aimed to be used at higher levels every year.
In addition, the enterpries follow the raw material and consumable consumption amounts in
their annual environmental performance targets and evaluate the consumption amounts per
unit production. In case of divergence from the targets related to the items such as silica
sand, ferro alloys, scrap steel, amine gas, coatings, water, oil, boron oil etc. the reasons are
immediately examined and required actions are taken.
1.2. Waste Utilization and Industrial Symbiosis
The primary practices to ensure the circularity in raw material supply and production stages
are recovery, recycling and industrial symbiosis applications and evaluation and
minimization of wastes on site or outside the facility. The framework for such practices has
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been drawn by the Waste Management Regulation. Accordingly, the collection,
transportation, recovery and / or disposal of wastes are carried out by the facilities that have
obtained the necessary permit and / or environmental license from the Ministry and / or the
provincial directorate, the producers / authorized organizations, the authorized / licensed
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carriers to carry the waste within the scope of their permits / licenses.
While these obligations impose some limitations on recovery / recycling and industrial
symbiosis applications for waste disposal, there are also some conveniences and flexibilities
provided to support the circularity:
On-site recovery: Companies can be exempted from the license obligation if they recycle
their wastes in their own production sites. For this, they must notify the Ministry and obtain

conformity approval. Firms can also sell their recycled materials in accordance with the
approval of the Ministry.
By-product applications: By-products are defined as materials that are produced as an
integral part of a production process, that are constantly demanded for use, can be used

directly (or after physical processing) in another process, and whose state of waste has
ended in the regulation. Companies can apply to the Ministry for by-product approval by
meeting the conditions in the regulation and fulfilling the procedures for their wastes that
cover this definition. After that point, wastes approved as by-products are treated as
products, not waste, and are exempted from the legislative obligations. In this direction,
they can be sold to different businesses as inputs.
One of the best practices in the metal casting industry is the recycling of zinc oxide released
during the melting process in the foundries that prefer galvanized scraps for the operation
from the automotive and automotive supply industries, and providing to various sectors,
especially dyeing and cosmetics, and benefit greatly in every sense.
Alternative raw material applications: According to the Refuse-Derived Fuel, Additional
Fuel and Alternative Raw Material Regulation, alternative raw materials are the wastes that

generated as a result of the activity of a facility and can be used as an additive to the raw
materials due to their mineral properties. Companies operating in the cement, concrete,
lime, brick, tile, ceramic, iron and steel sectors can take appropriate wastes from other
facilities as alternative raw materials and use them as raw materials. For this, the company
that will use the waste must meet the conditions specified in the regulation and fulfill the
procedures and obtain the approval.
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An example of alternative raw material applications in the metal casting industry; the project
based applications of fan dusts and iron-rich wastes obtained in the fettling units, slag
wastes and spent foundry sands in various sectors, especially in the cement production.
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End-of-Waste (EoW) Criteria and Streamlining Secondary Raw Material Concept in the

Turkish Waste Legislation. Under the supervision of the Ministry of Environment and

Urbanization, and with the support of the European Bank for Reconstruction and
Development (EBRD), the project was carried out to determine the End-of-Waste (EoW)
criteria and to spread the concept of secondary raw materials within the scope of EU
harmonization process.
The aim was to develop a general methodology and guidelines for separately developing the
end-of-waste criteria according to the Turkish context and a roadmap. It is planned to
continue with a new EU-funded project after the first phase ended in 2019.
In the project closing workshop, TÜDÖKSAD Turkish Foundry Association made a statement
about the project outcomes and stated that only scrap metals related to the metal casting
industry in the project and further legislative arrangements for other wastes belonging to
the production processes, especially the spent foundry sand, will significantly contribute to
both sustainable development goals and the circular economy model. Further attemps
about the issue continue in this context at the moment and it is also conveyed to other
authorities.
The concept of industrial symbiosis has developed in Turkey in the last decade and it has been
adopted by public institutions as well. Especially, the Industrial Symbiosis Project in
Iskenderun continue with projects carried out and / or supported by Development Agencies.
Moreover, activities have been carried out to determine and apply the industrial symbiosis
potential in various OIZs.
In the 11th National Development Plan, it is stated by the Regional Development Agencies
that support for industrial symbiosis are to continue and it is stated that additional standards
and regulations will be established for secondary products obtained from wastes by
supporting integrated waste management in the facilities.
In the Industry and Technology Strategy 2023, it is stated that the industrial symbiosis will
continue to be promoted through the Green OIZs Project as well. At the same time, it is aimed
to develop a monitoring system for wastes which represents economic value. The Ministry of
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Industry and Technology also carries out the Industrial Symbiosis Roadmap Development
Project in Turkey [5].
1.3. Energy Efficiency and Use of Renewable Energy Resources
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Energy efficiency, as an important pillar of clean production, has been promoted for many
years in Turkey through the Energy Efficiency Law and related regulations. Industrial
organizations can receive grant supports for their energy-efficient investments. With Law on
Utilization of Renewable Energy Sources, financial incentives such as fixed price guarantee,
unlicensed generation and general investment incentive practices, such as VAT exemption,
customs duty exemption, continue since 2005. In addition, Renewable Energy Resource
Guarantee certificate system (YEK-G), which proves that the electricity purchased by the
companies is generated from renewable resources, is to be enacted on June 1, 2021 [5, 11].
The electricity consumption in the production processes of metal casting enterprises is largely
due to the melting process and most of the foundries in Turkey prefer induction furnaces in
the melting operations. Large or small scale energy efficiency and saving projects carried out
in the facilities significantly affect the total electricity consumption. The number of foundries
with ISO 50001 Energy Management System is also increasing, and the efficiency projects
carried out to provide significant reductions in electricity consumption. With energy
monitoring systems, energy consumption is constantly monitored and intervened when
necessary.
With the provided incentives in the recent period, SME-scale metal casting enterprises are
realizing roof top Solar Power systems in order to use the energy resources efficiently, to
create awareness for the correct and optimum energy use, to contribute to the protection of
ecological balance, to reduce our external dependency in energy and economy, and to
optimize the costs and reduce their carbon footprint.
In addition, metal casting enterprises is covering the the demand for castings arising from the
necessity of domestic production in investments made in renewable energy resources in line
with the increasing energy demand and changing balances in energy, especially in Wind
Energy investments, and their contribution to the country's economy is increasing day by day.
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Policies and Legislation Focusing on Post-Production or the Whole Life Cycle
2.1. Extended Producer Responsibility (EPR)

The Waste Management Regulation also takes into account the post-production stages in
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addition to the obligations and principles it imposes on production processes. The regulation
underlines the principles of designing and marketing of the products in accordance with
environmentally friendly methods, focusing on the durability, reusability and recyclability
during the design phase.
Moreover, the Regulation has introduced the concept of Extended Producer Responsibility
(EPR) for certain product groups. These product groups are electrical and electronic
equipments, packagings, vehicles (automotive), batteries and accumulators. Accordingly, the
responsibility of those who produce the products in question is extended to include the afteruse. Manufacturers are obliged to ensure the efficient use of the products through processes
such as repair, reuse, disassembly and recycling, with the measures they will take during the
design, production and sales stages.
Regulations defining the relevant processes and limitations for products and wastes covered
by EPR are the Regulation on the Restriction of the Use of Certain Hazardous Substances in
Electrical and Electronic Equipment, the Regulation on the Control of Packaging Waste, the
Regulation on the Control of End-of-Life Vehicles (ELV) and the Regulation on the Control of
Waste Batteries and Accumulators. For example, ELV regulation stipulates reuse-recovery and
reuse rates to be 85% and 80%, respectively. The relevant criterias for newly designed vehicles
are determined by the Ministry of Industry and Technology.
Although not specified within the scope of EPR, there are various responsibilities for
producers and waste producers for some special waste groups. These responsibilities are
related to the collection and recovery of waste as well as the reduction at its source. These are
waste mineral oils, vegetable oils and end-of-life tires (ELT). In particular, the ELT regulation
brings similar responsibilities to EPR. Accordingly, tire manufacturers are obliged to design
their products to be long-lasting and to ensure that the ELTs are collected from the market at
a certain rate. Thus, it is aimed to recover the ELTs properly. In the EU legislation, ELT and
waste oils are also covered by EPR, so a similar application may come to the agenda in Turkey
in the future.
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Examples of collection and recovery targets set for wastes under the scope of EPR and other
special wastes:
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Waste Category

Collection / Recovery Targets

Packaging waste (paper,
glass, metal,plastic)

60% recovery by 2020

Waste batteries and
accumulators

Batteries: 40%, 80% (depending on the
type), Accumulators: 90%

Waste electrical electronic
equipment

Different rates depending on equipment
type

End of life tires

80% collection

End of life vehicles

100% collection, 95% recovery, 85%
recovery, reuse (by 2020)

According to the Waste Management Regulation, the processing and recovery of all wastes
can be done through facilities licensed by the Ministry of Environment and Urbanization [5].
2.2. Zero Waste Project
Zero Waste Project was initiated by the Ministry of Environment and Urbanization in 2017.
With this project, it is emphasized that all types of the wastes are resources and waste
management should be handled in this manner. The project especially focuses on training and
awareness-raising activities aimed at spreading zero waste awareness throughout Turkey, zero
waste information system, deposit application for reusable packaging, and reducing
consumption by charging plastic bags. The deposit application, which is currently under
preparation, is expected to start in 2021. The project primarily targets paper, wood, plastic,
glass, composite, metal, electronics, batteries, vegetable oil wastes and organic wastes. In
addition, it is aimed to reduce marine litter, which has become an increasingly important
problem with the Zero Waste Blue Movement.
Zero Waste Regulation constitutes the legislative structure of the Zero Waste Project. It
determines the principles for the establishment, implementation and monitoring of the Zero
Waste Management system and the regulation of the zero waste certificate. Accordingly, each
province is required to prepare and implement a zero waste management plan as well as with
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the public institutions and organizations, municipalities, OIZs, airports, business centers and
plazas, ports, shopping malls, industrial facilities as well as schools, hospitals, sites with a
certain capacity, etc. In addition, the regulation is also a guide for institutions that want to
apply the zero waste management system and obtain certificates voluntarily.
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Within the framework of promoting the Zero Waste program in the 11th National
Development Plan, the targets determined until 2023 are as follows:
 Increasing the recovery rate of municipal waste from 13% to 30% until 2023
 Increasing the number of buildings under zero waste management to 400,000
 Increasing consumer awareness regarding waste recycling
The National Waste Management Strategy and Action Plan (2016-2023) aims to develop
sustainable waste management strategies. In this context, especially the areas of waste
recycling, recovery and waste utilization were focused. The targets set for municipal waste
until 2023 are as follows:
 Increasing the recovery rate to 35% (6% in 2014)
 Landfilling rate decreasing to 65% (88.7% in 2014)
 Increasing the rate of packaging waste collected separately at the source to 12% (5.3%
in 2014)
 Increasing the rate of waste recovered by biological methods to 4% (0.2% in 2014)
 Increasing the rate of waste recovered by thermal methods to 8% (0.3% in 2014)
Other targets include increasing individual waste collection and recovery rates, making
additional investments for the recovery and disposal of hazardous wastes, and expanding
construction waste management throughout the country [5, 12].
2.3. Eco-design and Eco-label
Eco-design and eco-label applications are mainly carried out in line with the relevant EU
legislation. The Ministry of Industry and Trade issued the Regulation on Environmentally
Responsible Design of Energy Related Products in 2010. This regulation sets out the
mandatory requirements for complying with the design of these products to provide
consumers with energy-related products. In this way, energy efficiency, environmental
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protection level and energy supply security are provided and contributes to sustainable
development. “Energy related products” covers a wide range of products.
Implementation communiqués are issued gradually for all product groups covered by the
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regulation. The application communiqués contain eco-design criteria to be followed on
product basis. In line with the regulation and related communiqués, it is obligatory to receive
(CE) marking in order for the products within the scope to be put on the market, put into
service and exported. In line with the EU, the number of product groups that are included in
this scope is gradually increasing by publishing the implementation communiqué.
As the eco-design criteria are mainly focused on energy consumption at the usage stage and
are carried out in coordination with the energy labeling legislation currently, these regulations
are expected to develop more in line with the developments in the EU in a way that includes
circular economy principles more. Within the scope of the EU Circular Economy action plan, it
is envisaged that the existing eco-design criteria go beyond energy efficiency and be
developed in line with the criteria of durability, repairability, developability and recyclability,
and concrete steps have been taken towards this. It was approved by the European
Commission on October 1, 2019 by integrating the criteria related to the circular economy
among the eco-design criteria of certain products.
In Turkey, within the scope of EU harmonization process, the Project of Establishing the
National Environmental Label System has been implemented and completed in 2018. Within
the scope of the project, firstly, environmental labels were applied for three different
products from the textile, ceramic and paper sectors. In 2018, the Environmental Label
Regulation was enacted and the National Environmental Label (Eco-Label) system was
adopted [5].
2.4. Ongoing Projects
As part of the harmonization process with the European Union acquis, the projects for
transposing the Industrial Pollution Prevention and Control (IPPC) and Pollutant Release and
Transport Register (PRTR) legislation covering various industries including the metal casting
industry are continuing under the supervision of the Ministry of Environment and
Urbanization.
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The project for the transition of existing facilities to the IPPC permit system are carried out
jointly by the Ministry of Environment and Urbanization and various institutions. For metal
production and processing industries a sub-project are carried out by Karabük University
under the title of "IPCC Metal".
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The IPPC system is based on the best available techniques (BAT) and reference (BREF) to
prevent emissions to air, water and soil pollution and waste generation from highly polluting
industrial plants, or reduce where it cannot be avoided and aims to create an integrated
environmental pollution prevention and control system [9].
The PRTR system includes the annual reporting of the emissions of pollutants within the scope
of the legislation from a facility to water, to air (or to the soil as permitted by legislation),
wastes and waste water discharge. It is planned that emission information above the
threshold value determined for each pollutant will be made public on a facility basis [10].
Representing the metal casting industry, TÜDÖKSAD Turkish Foundry Association have
participated in the workshops and studies held within the scope of both projects; and it has
reported the important points, amendment suggestions and make important contributions.
The studies are still ongoing and the project outputs are expected to be presented in the near
future.
Lastly, the second phase of the "Partnership of Market Readiness (PMR) Turkey Project",
which aims to contribute to the efforts to reduce greenhouse gas emissions and to use
market-based emission reduction mechanisms, which is of great importance in combating
climate change in our country, completed on January 27, 2021.
Within the scope of the project initiated by the Ministry of Environment and Urbanization in
2014 and also supported by the World Bank, legal and institutional infrastructure is being
established for the implementation of the Emission Trading System in Turkey, and
consultations with private sector, non-governmental organizations and universities are carried
out regarding the ETS and Climate Law. In addition, the article 6 of the Paris Agreement is
being evaluated in terms of Turkey's conditions [13].
Furthermore, due to the European Green Deal and possible Carbon Border Adjustment
Mechanism implementations, critical preparations are carried out in the country, especially by
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the Ministry of Commerce and other related ministries. TÜDÖKSAD continues to share reports
and information with the authorities on behalf of the metal casting industry, as well.
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Latest Developments Regarding the EU Green Deal

The new environmental plan, which was enacted by the European Union as a commitment to
take serious steps in environmental and sustainability issues in November 2019, will affect the
relations with non-union countries along with the standards set for the European Union
member countries. In this case, considering the broad trade relations and diplomatic ties of
the EU, the importance of the Green Deal increases even more.
It is stated that energy-intensive and resource-intensive sectors will be affected the most by
the new systems to be formed within the scope of the EU Green Deal, and it is considered that
a new international trade system will be formed that will closely concern the country.
In order to continue to cooperate with the EU, Turkey closely follows the regulations covering
sectors such as agriculture, electronics, packaging, plastic, textile, construction and
manufacturing industries, which are expected to undergo the most changes and
transformations within the scope of the Green Deal, prepare action plans to comply with the
standards to be established and conduct numerous studies.
Within the framework of the working group established within the Ministry of Trade and the
preparations for the action plan, the official authorities state that the system can create new
opportunities as a means of transformation that aims at sustainable development as well as a
risk for our country, and they emphasize that they are preparing detailed road maps to
evaluate this window of opportunity for Turkey.
On the other hand, preparations for the Climate Change Policy are continuing by the Ministry
of Environment and Urbanization. A research commission has been established in the Turkish
Grand National Assembly, and evaluations for the Paris Agreement, Zero Waste and Recycling
activities are continuing at full speed.
After the details of the Carbon Border Adjustment Mechanism are announced by the
European Union in the following days, sector specific studies will be initiated and studies for
the implementation of a national ETS or carbon taxation system in Turkey will be completed.
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The progress in the field of renewable energy continue in our country with supervision of the
Ministry of Energy and Natural Resources, and currently, approximately 52% of our installed
power is obtained from renewable resources. Investments are planned to continue with
private sector cooperations. Renewable Energy Resource Guarantee Certificate system (YEK19

G) will be enacted on June 1, 2021.
The Ministry of Treasury and Finance, on the other hand, pursues its efforts on the fields of
green financing options, renewable energy, electric vehicles, etc. to support the initiatives.
The support agreement is issued with the World Bank for the Green OIZ project; and ongoing
initiatives aim to benefit from the climate investment funds and to develop the national
climate finance capacity.
The Ministry of Industry and Technology accelerates the projects related to the digital and
green transformation (Twin Transformation) with Development Agencies, and focuses on the
harmonization process of Turkish Standarts Institute TSE with the EU and shares the road
maps prepared on e-mobility and charging infrastructure with the public.
All the projects carried out by the relevant ministries are shared with the representatives of all
industry branches within the scope of the European Green Deal Working Group established
under the Union of Chambers and Commodity Exchanges of Turkey TOBB, and evaluation
meetings are organized at regular intervals. All demands and opinions of the metal casting
industry on the subject are conveyed to the relevant authorities by TÜDÖKSAD.
Besides, there are also projects conducted by different institutions / organizations in
order to protect and ensure sustainable use of the resources in the country.

One of the most important examples in this regard is the Near Zero Waste - NØW program
supported by the European Bank for Reconstruction and Development (ERBD). The Near Zero
Waste (NØW) Turkey Program is a strategic initiative launched in 2015 to encourage projects
to increase resource efficiency, waste reduction and waste utilization in various sectors of the
Turkish economy.
Within the scope of the program, projects were developed in the fields of cement, packaging,
dairy products, confectionery, metal production, PVC profile manufacturing, glass production
and with the municipalities and significant gains were achieved. By proving the success of
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previously untested models, techniques and technologies, the change towards circular
economy principles has been accelerated. This encouraged program developers to seek
additional funding for the next planned phase of the program to include different sectors such
as textiles or construction.
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In addition, the project management team carried out two additional projects in order to
remove the obstacles about circularity and reach the scales they target, to eliminate the lack
of knowledge and awareness among stakeholders, and to prevent complex legal regulations
from making waste use and trading difficult:
Establishment of the Turkish Materials Marketplace (TMM), a first-of-its-kind businessto-

business marketplace in Turkey built on the concept of a circular economy. The TMM
included: a dedicated e-commerce platform where participating companies could exchange
underutilized materials; knowledge sharing events and workshops; and research grants to
help companies identify investments related to waste minimization.
Completion of a study on a complicated regulatory requirement called the end of waste

(EoW) criteria. The EoW criteria is a European Union (EU) regulation that specifies when
certain waste products can be used as secondary raw material, becoming useful inputs instead

of waste. The study included guidance on legal, institutional, and operational frameworks
required to implement the EoW criteria in Turkey. It developed a practical roadmap for the
Ministry of Environment and Urbanization (MoEU) to implement the EoW criteria as
mentioned in the previous section [5].
In addition, some international NGOs are active in Turkey, such as Greenpeace and the World
Wildlife Fund (WWF), which have offices in Istanbul. In addition, certain professional groups
such as the Chamber of Architects, the Chamber of Electrical Engineers and some trade unions
are active in environmental projects [8].
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3. Challenges / problems found by foundries (industrial sector) and
how the circular economy can contribute to solve them

Despite the regulations outlined above and ongoing projects, the legal infrastructure in the
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country contains some gaps from the perspective of waste management practices in the metal
casting sector, and therefore, metal casters encounter with some difficulties in practice.
In general, also resulting from the low recognition of the metal casting industry by official
authorities, the unique dynamics of the sector are overlooked and this situation leads to the
loss of important opportunities within the scope of the circular economy in sectoral
compliance with the EU environmental legislation.
In addition, the difficulties arising from the lack of qualified human resources in terms of
increasing production and resource efficiency, the sector's external dependence on critical
raw materials and consumables stand out as other issues that challenge metal foundries.
Firstly, regarding the difficulties in compliance with the environmental legislation, there are
problems in the disposal of spent foundry sands, and despite the initiatives carried out by
both TÜDÖKSAD and the enterprises, spent foundry sands, which cannot be used in the
casting process anymore, are mostly disposed of by being stored in regular storage facilities
without recycling.
Making the legislative arrangements for the wastes belonging to the production processes of
metal casting enterprises, especially spent foundry sand, in a way that will contribute
significantly to both sustainable development goals and the circular economy will not only
solve the problems of the casting industry, but it will also seriously contribute to the Zero
Waste project of the Ministry of Environment and Urbanization.
In addition, stimulating the relevant machinery and technology investments for the reuse of
foundry sands and other wastes in foundries, thus reducing the use of resources will also
provide cost and resource efficiency as well as with the environmental advantages.
One of the most important problems encountered in the casting industry in the world and
especially in the European Union countries is the gradual decrease in the number of qualified
personnel and the inability to attract young people to the sector. One of the main reasons for
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this situation is insufficient publicity and promotion. Another reason is the focus shift in the
universities towards nanomaterials, composites, ceramics and high-tech materials in line with
new technological trends.
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It is of great importance for the future of our sector to give importance to the training of
young students and ensure that they can comprehend different production processes such as
foundries or steel mills and interpret how the parameters at one stage of the process will
affect others. Updating the curriculums according to these issues; educating young people in
line with the Circular Economy and Industry 4.0 vision, which is being mentioned more
frequently day by day and whose effects are observed in the sector, is a critical issue in terms
of sustainable production.
On the other hand, developing the skills and competencies of the existing workforce in the
metal casting industry within the framework of the Circular Economy and Industry 4.0 vision is
a critical issue in line with the continuity of the metal casting industry and sustainable
production goals.
Another difference of the metal casting branch, both in Turkey and all over the world, is the
diversity of the casting buyers. In order for the sector to maintain and develop its position in
the world market, it is necessary to continue to improve its production range and capabilities,
and further increase its production and resource efficiency. Increasing the number of
organizations that adopt the understanding of total quality and lean production approach in
the sector with qualified human resources and comply with internationally accepted
production standards will provide great benefits in this direction.
Lastly, regarding the inputs of the Turkish metal casting industry, it is seen that the majority
are imported materials, and include raw materials, consumables and equipments. In
particular, the fact that resins and other chemicals are supplied from various countries of the
world, and the fact that scrap exporting countries start to evaluate it as a strategic material
would become a threat on the supply chain of the indsutry.
Therefore, in line with the circular economy and sustainable production targets of the country,
stimulating the investments regarding the development of domestic production infrastructure
of and raw materials with high dependency, conducting R&D projects, adopting strategic
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approaches in public procurement, development of the recycling sector; increasing the scrap
supply, evaluating alternative raw material resources and other similar activities are important
in terms of preserving the competitive structure for all industries as well as the metal casting
industry.
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4. Policy and actions towards circular economy in the sector in
partners’ countries: At least three examples of policy/ actions or

existing programmes towards circular economy in the foundry
sector.
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The investment incentive system implemented in the country has been specially designed to
stimulate investments that have potential to reduce import dependency on intermediate
goods, which is very important for the strategic sectors of the country. Reducing the current
account deficit, expanding the investment support provided to the least developed regions,
increasing the amount of support elements, encouraging clustering activities and supporting
investments that will provide technology transformation are among the main objectives of the
system.
The incentive system valid as of January 1, 2012 consists of four different regimes (General
Investments, Regional Investments, Large Scale Investments, Strategic Investments); in order
to accelerate investment decisions more advantageous stimulus packages are enacted by the
end of 2014.
In line with the incentives, important green field and equipment investments have been
realized in the recent period; in this way, the metal casting industry has increased its
production and resource utilization efficiency, while allocating significant resources to R&D
projects and has had the opportunity to concentrate on the production of castings with more
value added. In addition, many of the enterprises have made new investment decisions in
2020; and they have succeeded in being the solution partner of forward-looking renewable
energy and e-mobility projects of OEMs around the world.
In addition, in line with the aim of increasing value added production in the country, the
"Technology-Oriented Industry Initiative" project is carried out to concentrate the support and
incentives provided by the Ministry and its affiliated related organizations on medium-high
and high-tech sectors by managing them from a single administrative body.
Within the scope of this valuable program, two metal casting enterprises have been awarded
for their greenfield investments aimed at the renewable energy and machining sectors.
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Metal casting industry aims to increase productivity, protect the environment and natural
resources, and reduce costs by maximizing quality by choosing Cleaner Production Methods in
the new facility investments or modernization projects.
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Considering the reflections of Industry 4.0 and digitalization around the world, transition to
circular economy and EU Green Deal; evaluating the investments to be made within the scope
of incentives is making a serious contribution to the production potential of the industry.
Second important point is the harmonization process of the End-of-Waste Criterion and the
Concept of Secondary Raw Materials within the national environmental legislation. Currently,
within the scope of the 11th National Development Plan, support for industrial symbiosis
projects by Regional Development Agencies continues and it aims to establish standards and
regulations for the secondary products obtained from wastes.
In addition, the pilot phase of the World Bank supported Green OIZs Project carried out by the
Ministry of Industry and Technology continues. Within the scope of the project, it is aimed to
transform the existing OIZs into eco-industrial parks where outputs are transformed into
inputs, and meet their own energy needs and have high resource efficiency. Accordingly,
analyzes on resource efficiency, industrial symbiosis and green infrastructure are carried out
and Action Plans are prepared for each OIZ at the moment.
In line with these projects, legislative arrangements to be made and actions to be taken for
other wastes belonging to the production processes of metal foundries, especially spent
foundry sand, will significantly contribute to both the sustainable development goals and the
circular economy vision of the all stakeholders.
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5. Priority focus and strategies of the industry to go forward to the
circular economy

Metal casting enterprises mainly aim to produce environmentally friendly castings by
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managing their inputs and natural resources efficiently within the framework of circular
economy, to reduce waste at its source and to prevent environmental pollution and to protect
the environment by following technological developments, and continue to invest with the
aim of meeting the requirements of the EU Environmental legislation.
Most of the foundries have implemented ISO 9001, IATF 16949, ISO 14001, OHSAS 18001, ISO
50001 quality management systems; set targets for their processes and implementing all
necessary actions in order to continuously improve the efficiency and performance of the
systems. In addition, 6 Sigma projects, Kaizen and 5S applications are carried out effectively.
Energy efficiency and consumption of all production processes are evaluated in terms of the
national and international legislations and other requirements regarding the environmental
aspects. Foundries have recently allocated more resources to improve their own processes,
reduce waste, prevent pollution and alternative studies.
As stated in the previous sections, TÜDÖKSAD continues its attempts in order to eliminate the
gaps in the environmental legislation and practices specific to the metal casting industry and
to ensure the adaptation.
Industry 4.0, which is considered as one of the most important disruptive transformations in
the recent period, that focusing on digitalization and artificial intelligence technologies to
increase the efficiency and flexibility of production by increasingly connecting, optimizing and
automating various industrial processes with the information ecosystem, and the concept of
digitalization has a very important position in the future of the metal casting industry.
Since 2020, the European Union has been continuing to develop and expand the framework,
handling with the green growth model, in line with the needs and requirements in order to
eliminate the threats posed by climate change and environmental degradation and to reach
the continents' targets set for 2050.
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The Turkish metal casting industry develops serious management strategies about Industry 4.0
and digitalization applications and creates teams that can implement these projects. With the
investments to be made in Industry 4.0 applications over a 10-year period, it is aimed to
ensure the transition to hybrid systems where human and robots share tasks, where the
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workforce based on physical power is minimized, and then to the "Dark Factories".
In addition, metal casters continue to take steps towards developing their own greenhouse
gas inventories, carbon footprint measurement strategies and carbon accounting systems and
establishing long-term company strategies in line with the regulations within the scope of the
European Green Deal and the action plans prepared by the relevant Ministries in our country.
While these breakthroughs are being made, developing the skills and competencies of the
current workforce in parallel with the changing dynamics, creating safe, healthy and efficient
working environments, training also the suppliers and subcontractors, including all employees
and employee representatives in the company management, and creating open corporate
cultures based on cooperation and feedbacks are the vital targets of the metal casting
enterprises.
Environmental and Occupational Safety units of metal casting foundries make great efforts to
create training programs for their employees to increase their competencies by using both
internal and external resources on issues related to the circular economy, waste management
and occupational safety, as well as vocational training activities.
In addition, considering the green and digital transformation process which will begin to be
seen more prominently in every field, it is necessary for the all employees to adopt the circular
economy vision and cleaner production technologies more effectively and to deepen the
organizational culture for the post Covid-19 period. In addition, it will be of great benefit that
the Human Resources units in the foundries to have more information about the circular
economy and sustainability regarding the future strategies and have an active role.
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B) Field Research

1. Target Group consulted

Company - Job position
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Expert profile

Demisaş Döküm

HR Manager

Technology specialist

Cevher Jant

HR Manager

Technology specialist

Denizciler Dökümcülük

HR Manager

HEI trainer specialized

Trakya Döküm

Company Manager

Erkunt Sanayi

HR Manager

Ekstra Metal

HR Manager

Dirinler Döküm

HR Manager

Döktaş Dökümcülük

HR Manager

Akdaş Döküm

Company Representative

Kırpart Otomotiv

Company Representative

2. HH.RR. managers’ point of view

2.1. General information / perception level of the target group (HHRR managers) about
circular economy (importance, advantages / disadvantages, application)
Human resource managers of the foundries appear to have a basic knowledge of the circular
economy model, while some of them specify that they have information about the subject as
a result of the quality management systems applied in the company and the majority highlight
the fact that producing castings with using scrap metal makes foundries natural enablers of
the model.
The managers state that the attitude of main manufacturing industries, biggest casting buyers,
to the subject also affects the metal casters, and therefore projects about the environment
and sustainability are increasingly intensified.
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However, the managers express their need to know more about the subject.
With the circular economy model, new advantages and new eco-systems can be created in the
industry in terms of recycling, waste management and raw material use. There are opinions
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that foundries can create their own raw material (scrap) supply chains, some by-products and
wastes generated in the foundry can be evaluated in other ways, thus the use of natural
resources can be reduced at a great extent and that would contribute to the creation of
closed-loop systems in all industry branches. They add that these formations will have positive
effects on the carbon footprint and cost optimization.
From their perspective, there should be evaulations in the recruitment processes in terms of
sustainability and the existing workforce should be provided with related knowledge and
directed to specialize in their branches. According to the managers, although employees apply
certain practices within environmental management systems, they are not fully aware of the
circularity.
The HR managers say that it would be necessary to create a training module in this project
about how to transfer and impress these concepts especially to blue-collar employees.
2.2. Impact of the circular economy in the country economic development and the
application of the circular economy principles by workers.
Emphasizing that the use of natural resources will decrease and closed-loop production
systems will be formed within the circular economy model, also with digitalization and
Industry 4.0 applications, production and resource efficiency will rise to the top of the line and
great progress will be achieved in terms of sustainable development and reduction of
greenhouse gas emissions, according to the representatives.
Within the framework of waste management and industrial symbiosis practices, reconsidering
the existing organized industrial zones and redesigning as eco-industrial parks, waste
collection and utilization can create new eco systems across the country at one point and that
would create new employment opportunities and new professions may emerge. Detailed
programs can be created within the scope of the transition to the circular economy model in
the presence of official authorities. It is of great importance to support the investments that
would create value in terms of environment and sustainability.
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As the implementation of the circular economy model and digitalization in the production
processes may change the job descriptions in the sector; the managers emphasize that the
existing workforce should be developed on this basis and new strategies should be implied in
human resource management. On the other hand, since the level of technical knowledge at
32

newly graduate level is seemed to decrease day by day, it would be beneficial to reconsider
education strategies throughout the country and support the vocational education.
In addition, although the employees on the basis of the sector have the conscious of
separating wastes in the facility, they do not have information about the possibilities of the
paper, plastic and other wastes how can be used in other ways. Nor do they have the
motivation to think about it. Although the circular economy and sustainability issues are not
yet fully understood, there is a great potential in the sector, and an awareness should be
created in every individual. The HR managers observe that foundrymen are a bit closed to new
ideas at some points, therefore innovation and entrepreneurship in the sector needs to be
supported.
2.3. The most important aspects of foundry products
The representatives state that durability, being environmental friendly and safety of the
castings come to the fore the most at this point. In addition, it is stated that the recyclability of
castings creates an infinite value.
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3. Experts’ point of view

3.1. Do you consider that, nowadays, most of the foundries apply Circular Economy
principles (repair, reuse, recycle)?
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As using scrap metal and foundry returns as raw materials within the production, repairing the
existing equipments, reworking on the castings through welding and other operations to
eliminate the defects gives important indications about the sector’s adaptation to the circular
economy model. However, it would be a mistake to say that the industry is in a complete cycle
based on these.
To create circularity definitively, companies needs to ensure the circularity of the products
they produce. In other words, companies should be able to offer their products to their
customers with rental-like models when necessary, create logistics setups that can collect
end-of-life products, to establish lines to disassemble the recalled products, discover different
ways to evaluate the resulting waste if 100% recycling is not possible and they need to provide
alternatives to replace materials in sustainable ways.
In addition, “Less resources-Less energy consumption-Less waste” steps require well-managed
efficiency programs. Lean management practices need to be implemented consciously and
consistently in the whole sector.
From this perspective, it is seen that metal casting industry needs serious financial resources,
especially on SMEs basis, to fully implement the circular economy model.
The circular economy model, sustainability and environmental concepts need to be
understood and adopted in detail by the HR units. In general, it should be ensured that all
units within the foundries work in coordination with each other. Although there are some
foundries that have HR units and HR management strategies institutionally, it is known that
Environment and Occupational Safety units also take an active role in vocational training
activities and even undertake this task alone. HR units in the metal casting industry need to be
restructured within the circular economy model, leaving aside the personnel affairs and
focusing entirely on projects aimed at developing the work force.
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As there are many indicators of institutionalization, foundries need to train their employees
and direct them to specialize in their fields. Commitments made within the quality
management systems need to be fulfilled and communicated to the employees correctly and
recruitment processes need to be done based on competences and equality. In this way, it
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would be possible to increase the productivity and ensure occupational health and safety.
Although the large-scale foundries perform very well in this perspective, SMEs needs to make
significant progress. Despite their focus on the investments at the moment, the importance of
human resources should not be forgotten. Considering the need for trained personnel in the
sector, this approach becomes more important.
3.2. Which place do foundries occupy in waste of resources / pollution…?
As we consider the foundry processes as a whole, inputs such as sand, resin, bentonite, coal
dust, sand and resin used in feeders, refractories in furnace linings, chemicals used in core
shops, in fact shows us foundries are not very modest in raw material consumption, with the
use of scrap metal and recycled materials it reveals that the recycling plays only a limited role
in the whole system. For total circularity, foundries need to produce or recycle synthetic,
sustainable alternatives to all these manufacturing inputs.
However, it would not be fair to state that foundries are at the very beginning of their journey
of circularity, as they have made progress in terms of energy efficiency and sand reclaiming as
well as with scrap metal use. The damage caused by solid and gaseous wastes to nature can
also be controlled with technological investments, and spent foundry sands can be used in the
cement industry, albeit on a project basis.
There is a great need for financing to ensure circularity on the basis of SMEs as they have
insufficient resources for projects such as 100% sand reclaiming or filtration investments. In
this respect, it can be said that foundries have a waste and pollution problem. As mentioned
above, although there are solutions for these, investment costs cause SMEs to place aside this
issue.
In terms of greenhouse gas emissions, foundry processes are not yet at the desired level.
Although the emission rates of sectors such as steel or cement are much higher due to their
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high production volumes, it is seen that there are significant distances to be covered when the
raw materials used by the metal casting industry and their transportation are considered.
3.3. Can we say that the foundry sector is still in the lineal (traditional) economy?
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Circular and linear economy models should not be perceived as black and white as there are
many different shades of gray between these two economic systems, the issue is to decide
that which side of the needle is closer.
From this point of view, although there are elements that can be considered within the
framework of circularity, it would be difficult to say that foundries have yet been successful in
creating circular business models, since the circular economy is described as an "economic"
model as the name implies different approaches are needed in business models.
As there isn’t any significant change in business models across the industry, it would be more
accurate to say that the point is still on the linear side, just some recycling processes are
implemented in the foundries.
On the other hand, it is seen that foundries producing castings for the automotive, machinery,
agriculture and mining sectors have been turned to non-traditional methods in line with the
customer requirements. These foundries are in the process of readjusting their working
principles in line with low labor intensity, high production efficiency, low defect rates, fast
product introduction and order delivery times, together with lean production techniques.
3.4. Do you think that the regulatory framework (legislation, sectoral norms, standards, etc.)
favors the implementation of innovation projects in the circular economy?
The steps to be taken to ensure the circularity often lead to additional cost items for
businesses. Financing such steps as the installation of recycling systems means an additional
burden, especially for SMEs. It is seen that some large enterprises manage to produce some
products from waste with special projects and provide cost advantages or have some logistic
advantages by using their existing capacities.
However, as undertaking these costs are very difficult for SMEs, and if we consider that they
constitute 99% of the enterprises in the world, it would be a dream to expect the circularity to
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happen spontaneously where the transition to circularity is left to the initiative of enterprises
without the necessary legal framework being established.
Although the legal framework recommends the implementation of circular economy-related
36

innovation projects, the support and incentive programs still remains insufficient. Events for
exchanging the best practices are realized with very limited participations and seems far from
their purpose.
3.5. And are the existing resources enough?
How circularity can be achieved in many sectors around the world still remains ambiguous.
While seeing the big picture is easy for anyone, the details of the work seem very complex; for
instance, considering an off-shore oil platform to be built, how it can be transported,
assembled, set up, operated and then dismantled in a 100% circularity, it becomes clear how
complex the solutions can be.
Therefore, sufficient resources are not yet available for the transition to circularity, both in
terms of knowledge and financing. In order to create less waste, use less energy and use less
raw materials, the necessary definitions of “Smart Production, Smart Workforce, Smart Supply
Chain” need to be determined. It is necessary to provide the necessary resources for
equipment investments, training of human resources, and development of suppliers.
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4. The most important topics for the HH.RR managers/experts to
know about

Opinions of the human resource managers and the experts, for the most important and
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important topics to know about, as follows:

Very important
Somewhat
important

HH.RR Managers´point of view
Basic environmental concepts,
Laws and regulations
Technical related subjects,
Innovation and technological
related subjects

Experts´ point of view
Basic environmental concepts,
Laws and regulations
Technical related subjects,
Economical related subjects,
Innovation and technological
related subjects

Not very important
Not Important at
all

5. The main six challenges when dealing with circular economy issues

HR managers and experts define the main six challenges they face when dealing with circular
economy issues below:

1
2

3

4
5
6

HH.RR Managers´point of view
Increase reuse and recovery of waste
Innovate in materials, processes, clean
technologies, advanced methodologies,
products
Promote a circular consumption model

Prolong the useful life of products
Promote the creation of new, more
circular business models
Lack of opportunities in the labour market

Experts´ point of view
Anticipate regulatory changes and market
trends about circular economy
Promote the creation of new, more
circular business models
Innovate in materials, processes, clean
technologies, advanced methodologies,
products
Prolong the useful life of products
Promote a circular consumption model
Lack of opportunities in the labour market
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6. The Key Competences required by HH.RR. managers/experts of the
circular foundries

HR managers and experts sort the key competences required in the below table, from 1 being
the most important to 12:

38

1
2

3
4
5

6
7
8
9

HH.RR Managers´point of view
Team work, good communication skills… to
work with others to create environmental value
Self-awareness (in the preservation of materials
/ resources) towards the circular economy
Creativity, responding in a circular economy
approach
Learning to learn, learning from the experience
Environmental motivation to preserve
materials, resources and products for circular
economy
Mobilising resources to transform an idea into
action in the field of circular economy
Making connections between ideas and
concepts with a circular economy approach
Identifying and considering ideas to face the
challenge of circular economy
Communicate and share a green vision to the
transition to circular economy

10

Assuming challenges, accept the risk

11

Cloud computing, data real-time analysis of
data (big data), internet and Mobile technology

12

Smart factory (Artificial vision, augmented
reality, collaborative robotics, technologies
simulation and digital twins)

Experts´ point of view
Making connections between ideas and
concepts with a circular economy approach
Team work, good communication skills… to
work with others to create environmental
value
Creativity, responding in a circular economy
approach
Communicate and share a green vision to the
transition to circular economy
Self awareness (in the preservation of
materials / resources) towards the circular
economy
Identifying and considering ideas to face the
challenge of circular economy
Mobilising resources to transform an idea
into action in the field of circular economy
Learning to learn, learning from the
experience
Environmental motivation to preserve
materials, resources and products for circular
economy
Applying the most appropriate environmental
management
Internet of Things (IoT) / cyber-physical
systems (sensory, M2M, machines and
products smart)
Cloud computing, data real-time analysis of
data (big data), internet and Mobile
technology
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7. Evaluating the need for updating HR professionals profiles

According to the experts, along with updating all existing definitions, additional internal selfassessments should be made to determine the new job definitions that may arise within the
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circular approach. New team members such as Circular Economy Specialists can start to take
place in HR units. In line with the reorganization processes, experts with industry experience
may also be given the task of "providing high-level training, mentoring and coaching".

8. Assessing the possible impacts of a circular human resource
management training on transition to circularity in foundries

Due to changing roles and competencies, new business methods, generation change, loss or
change in expectations, lack of certain competencies in people, a special training of foundry
human resources and transition to circular model will lead to permanent and successful
results, experts state.
In addition, the expression of managing human resources with a more circular approach needs
to be clearly defined. If this expression is meant to train the personnel to become aware of
circular economy models and have the required knowledge, it is clear that this will be
beneficial.
HR units need to have knowledge about the technical issues to communicate with all units in
the foundry. Apart from that, they should have a good command of environmental issues in
order to provide education planning and they should know the related directives very well. It
is very important for them to be able to make connections between ideas and concepts and
be intertwined. Although we are not yet at the point of concentrating on Industry 4.0 and
digitalization, the above issues are very important.
In parallel with this, Human Resources and Environment, Occupational Health and Safety units
should work closely. By means of close coordination, significant progress can be made in
terms of occupational health and safety and productivity, and employee loyalty can be
increased. In addition, ensuring merit and equality in processes and recruitments within the
company is also very important in terms of the quality of the working environment within the
institution.
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9. The value that the circular economy will add to the foundries and the
evaluation of sustainability in terms of profitability

Effective implementation of the following quality management systems; Quality Management
40

(ISO 9001) for economic sustainability, Environmental Management System (ISO 14001) for
sustainability in environmental protection activities, Occupational Health and Safety
Management System (ISO 45001) for social sustainability, seem to be the three important
pillars that the circular economy model can add value to.
The proper implementation of all 3 quality systems will automatically lead businesses to make
progress. In addition, it is necessary to set targets in line with the United Nations Sustainable
Development Goals, measuring the performance and preparing reports on sustainability.
While these reports provide very important information about companies, approaches such as
The European Foundation for Quality Management (EFQM) Excellence Model also demand it.
It is undeniable that sustainability is a profitable phenomenon for companies; in this way, they
can see their future and invest in people, technology and processes, and they can predict the
return period of their investments in a healthier way.
However, since sustainability often causes additional costs, it is unfortunately can not be
adopted by SMEs. Despite the advantageous results provided by some large companies with
pilot or model projects, it does not seem easy for these to spread throughout the industry. It is
critical to be able to create the R&D budgets required by the projects as well.
The only way this can be adopted by SMEs is if circularity becomes the new business norm. In
a world where the only way of doing business is circularity, if the companies would bear the
costs without any competitive disadvantage, and also if some business models for the
investments such as recycling facilities for the SMEs such as subcontracting are established,
these may contribute to the spread of the circularity. Without this being achieved, circularity
is under a serious threat of remaining only as a marketing activity of large companies.
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10. Ethical values to be considered when committing to sustainability in
a large company

The biggest obstacle to sustainability is the profitability that being the first priority of the
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business world. All kinds of cost-inducing sustainability activities are therefore postponed or
ignored by company managements. It can be said that the most important ethical principle for
a company in making such a commitment should be considering sustainability, valuing people
and environment before the profitability.
Large companies committed to sustainability should try to protect and balance the interests of
their stakeholders (shareholders-customers-employees-suppliers-society). They should clearly
define and share the vision and mission of their organizations and declare their commitments
to Quality-Environment-Health standards. Also, they should always adhere to the ethical
principles they share about transparency-honesty-respect.

11. Interest on being engaged in training activities by HH.RR. managers

The human resources managers of the foundries state that they are willing to participate in
trainings to be organized in order to understand the changing business models as a result of
dynamic conditions and the concepts of environment and sustainability together with the
circular economy.

12. Preferred delivery training methods and tools by the HH.RR.
managers (theoretical / practical content and training methodology)

The best content preferred by the human resources managers is covering both theoretical and
practical modules, with a greater practical weight. Most of the managers add that they prefer
B-learning (face to face + distance) methodology together with a series of dedicated
workshops.
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Ulusal raporların her birinde detaylı olarak görüldüğü üzere, toplamda üç ülkede Genel Müdürler ve
İK yöneticileri (37 mülakat) ve Döngüsel Ekonomi Uzmanları (10 mülakat) ile gerçekleştirilen saha
çalışmaları sonucunda, Döngüsel İK yöneticisi profilini tespit etmek ve tanımlamak üzere analizler
1

gerçekleştirilmiştir.. Analizler sonucunda projenin bir sonraki aşamasında üzerinde çalışılacak olan 6
Öğrenme Çıktısı (bilgi, beceri ve yeterlilikler açısından) belirlen
belirlenmiş ve müfredat ve eğitim
modüllerinin
lerinin geliştirilmesine başlanmıştır. Söz konusu 6 Döngüsel Öğrenme Çıktısının tanımı, AB
düzeyinde Metal Döküm sektöründeki döngüsel İK yöneticilerinin profesyonel profilini meydana
getirmektedir.
CHROMAFOR eğitimi, metal döküm endüstrisinin global düzeyde yeşil ve dijital ortama uyum
sağlaması için gerekli olan bir dizi yeni bilgi ve becerileri sağlayacaktır.
Ulusal raporlarda Uzmanlar ve İK yöneticileri tarafından sağlanan bilgiler neticesinde belirlenen 6
Döngüsel Öğrenme Çıktısı şu şekildedir:
A. İK Yöneticilerinin/Uzmanların döngüsel ekonomi hakkında bilgi sahibi olmanın önemli
olduğunu en çok vurguladığı 3 öğrenme çıktısı (pratikten çok teorik bazda);
B. Döngüsel İK yöneticilerinin ve Uzmanların gerekli gördüğü temel yetkinlikler üzerinde 3
öğrenme çıktısı (daha pratik içerikle).
Söz konusu iki gruptaki becerilerin birleşti
birleştirilmesi
rilmesi oldukça faydalı olacak olup; CHROMAFOR projesi
müfredatının ve takip edilecek karma öğrenme eğitim metodolojisinin (bireysel ve işbirliğine dayalı
öğrenme) geliştirilmesine de büyük katkı sağlayacaktır.
A) İlk adımda, ilk 3 öğrenme çıktısının belirlenmesinde; İK yöneticilerinin ve Uzmanların döngüsel
dökümhane konseptinde bilmeleri gerektiğini düşündükleri en önemli konular aşağıdaki kriterlere
göre analiz edilmiştir:


İK yöneticilerinin ve Uzmanların “Çok ön
önemli”
emli” ve “Önemli” olarak değerlendirdiği konular
bazında görüş sayıları tespit edilmiştir.



Her ülkede en yüksek puanı alan üç konu belirlenmiştir.



Her ülkede en yüksek puan alan her bir konu, aynı şekilde en az bir başka ülkede de önemli
bir konu olarak yansıtılmış
nsıtılmış olması neticesinde, bir Öğrenme Çıktısını oluşturmaktadır.



Görüş sayısında eşitlik olması durumunda, “Çok önemli” gibi en yüksek puana sahip konulara
“Önemli” derecelendirmesine sahip diğer konulara göre daha fazla ağırlık verilmiştir.

Bu kriterlere
ere dayalı olarak yapılan analizler neticesinde, ülkelere göre şu sonu
sonuçlara
çlara varılmıştır:
varılmıştır
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İSPANYA


Kanunlar ve yönetmelikler
yönetmelikler(Bu
Bu konuda verilen 13 görüş, bu konunun şirketler için
bilinmesinin kritik olduğunu göstermektedir
göstermektedir)
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İnovasyon ve teknoloji ile ilgili konular (11 görüş)



Temel çevre kavramları (11 görüş)

TÜRKİYE


Temel çevre kavramları
kavramları(Bu
Bu konuda verilen 13 görüş, bu konunun şirketler için bilinmesinin
kritik olduğunu göstermektedir
göstermektedir)



Kanunlar ve yönetmelikler (13 görüş)



İnovasyon ve teknoloji ile ilgili ko
konular(10 görüş)

İTALYA


İnovasyon ve teknoloji ile ilgili konular (Bu konuda verilen 10 görüş, bu konunun şirketler
için bilinmesinin kritik olduğunu göstermektedir
göstermektedir)



Kanunlar ve yönetmelikler (10görüş)



Teknik konular (10görüş
görüş)

B) İkinci olarak, öncekileri tamamlayacak şekilde diğer 3 öğrenme sonucunu belirlemek için (mülakat
raporlarına ve görüşlere dayanarak) İK Yöneticilerinin yaptıkları değerlendirmeler analiz edilmiştir.
Yöneticilerin ve Uzmanların belirlediği döngüsel dökümhanelerin gerektirdiği temel beceriler tek tek
değerlendirilmiştir. Bu analizlere dayanarak, her ülkenin en önemli olarak kabul ettiği (en yüksek
sayısal puana sahip) beş yetkinlik üzerinden ilerlenmiştir.
İSPANYA
1 - Ekip çalışması, iyi iletişim becerileri, çevresel değer yaratmak iç
için
in başkalarıyla birlikte çalışmak
2 - Döngüsel ekonominin teşvikinde çevresel insiyatif almak
3 - Döngüsel ekonomiye yönelik öz farkındalık (materyallerin / kaynakların korunması)
4 - Yaratıcılık, döngüsel ekonomi yaklaşımının benimsenmesi
5 - Döngüsel ekonominin zorluklarıyla yüzleşmede ortaya çıkan fikirleri belirlemek ve değerlendirmek
TÜRKİYE
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1 - Ekip çalışması, iyi iletişim becerileri, çevresel değer yaratmak için başkalarıyla birlikte çalışmak
2 - Döngüsel ekonomiye yönelik öz farkındalık (materyal
(materyallerin
lerin / kaynakların korunması)
3 - Yaratıcılık, döngüsel ekonomi yaklaşımının benimsenmesi
4 - Döngüsel ekonomi yaklaşımı içerisinde fikirler ve kavramlar arasında bağlantı kurmak
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5 - Öğrenmeyi öğrenmek, deneyimlerden öğrenmek
İTALYA
1 - Döngüsel ekonomiye geçiş içerisinde çevreci bir vizyon paylaşmak ve iletişimini sağlamak
2 - Ekip çalışması, iyi iletişim becerileri, çevresel değer yaratmak için başkalarıyla birlikte çalışmak
3 - Döngüsel ekonomi yaklaşımı içerisinde fikirler ve kavramlar arasında bağlant
bağlantıı kurmak
4 - Zorlukları üstlenmek ve riskleri kabul etmek
5 - Döngüsel ekonominin zorluklarıyla yüzleşmede ortaya çıkan fikirleri belirlemek ve değerlendirmek
İlk başta, Yöneticiler ve Uzmanlar tarafından her üç ülkede İK'nın sahip olması gereken beceriler
becerilerin
seçiminde önemli bir benzerlik görülmüştür. Bu durum, döngüsel ekonominin uluslararası konumuna
ve metal dökümhanelerin ihtiyaçlarına işaret etmektedir. Bu sonuç, ilk üç öğrenme çıktısını
belirlemek için yapılan ilk analizde de tekrarlanmıştır.
İkinci adımda
dımda döngüsel dökümhaneler için en ilgili 3 öğrenme sonucunu belirlemek amacıyla (ülke
başına bir tane), aşağıdaki kriterler izlenmiştir:


Seçilen Öğrenme Çıktıları, her ülke tarafından en alakalı bulunan ilk 5 maddeden
oluşturulmuştur.



"Önemli" olarak değerlendirilen, örtüşen veya benzer çerçevelere sahip yetkinlikler
bulunduğu için, bunların birleştirilmesine ve böylece aynı Öğrenme Çıktısı içerisinde birkaç
birimi kapsayacak şekilde daha eksiksiz bir öğrenme çıktısı tasarlanmasına karar verilmiştir.



Her
er ülke farklı bir Öğrenme Çıktısı tipolojisine odaklanacaktır:
o

İSPANYA: dökümhane içerisinde döngüsel ekonomiyi teşvik edecek stratejiler
oluşturulması ve teşvik edilmesi

o

TÜRKİYE: Firma içerisinde döngüsel ekonomiyi esas alan inovasyonlarla döngüselliği
temellendirmek
emellendirmek ve güçlendirmek (döngüsel ekonomide bir miktar deneyime sahip
firmalar bazında);
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o

İTALYA: Müşteriler ve tedarikçilerle birlikte döngüsel ekonomiyi şirket dışında teşvik
etmek ve güçlendirmek.

Bu şekilde, her ülkenin aynı Öğrenme Çıktısı çerçev
çerçevesinde
esinde aşağıdaki yetkinlikleri (veya ÖÇ birimlerini)
gruplaması ve geliştirilmesi kararlaştırılmıştır:
4

İSPANYA: METAL DÖKÜM SEKTÖRÜNDE DÖNGÜSEL EKONOMİ STRATEJİSİNİN TEŞVİK EDİLMESİ
 Döngüsel ekonomiye yönelik öz farkındalık (materyallerin / kaynakların kor
korunması)
 Döngüsel ekonominin teşvikinde çevresel insiyatif almak
 Döngüsel ekonominin zorluklarıyla yüzleşmede ortaya çıkan fikirleri belirlemek ve
değerlendirmek
TÜRKİYE: METAL DÖKÜMHANELERİNİN DÖNGÜSELLİK YOLCULUĞU
 Döngüsel ekonomi yaklaşımı içerisinde fikirler ve kavramlar arasında bağlantı kurmak
 Yaratıcılık, döngüsel ekonomi yaklaşımının benimsenmesi
 Öğrenmeyi öğrenme ve deneyimlerden öğrenme ilkeleriyle döngüsel ekonomi modelinin
geliştirilmesi
İTALYA: METAL DÖKÜM SEKTÖRÜNDE DÖNGÜSEL EKONOMİ DEĞERLER
DEĞERLERİNİN
İNİN PAYLAŞILMASI VE
YAYGINLAŞTIRILMASI
 Döngüsel ekonomiye

geçiş

için

yeşil/çevreci bir

vizyon

çerçevesinde

personel,

şirketler/tedarikçiler ile paylaşım ve iletişim
 Malzemeleri, kaynakları ve ürünleri geri dönüştürmek, onarmak ve yeniden kullanmak için
çevresel
vresel değerleri ve çevresel motivasyonu teşvik üzere paydaşlarla iş birlikleri geliştirilmesi
Hedef grup (İK yöneticileri) tarafından tercih edilen eğitim yöntemleriyle ilgili olarak, raporda teori ve
pratiği karıştıran eğitim yöntemlerinin tercih edilen çözüm olduğu sonucuna varılmıştır. Metodoloji
ile ilgili olarak, yüz yüze ve ee-öğrenmenin
öğrenmenin bir birleşimi tercih edilecektir. Bu durum, projede
belirtildiği şekilde, CHROMAFOR eğitiminin karma bir öğrenme formatına sahip olacağı hipotezini
güçlendirmektedir.
Dökümhanelerin İK yöneticileri, dinamik koşullar ve çevre ve sürdürülebilirlik kavramlarının bir
sonucu olarak değişen iş modellerini anlamak için CHROMAFOR projesi çerçevesinde düzenlenecek
eğitimlere katılmaya istekli olduklarını belirtmekte, ve döngüse
döngüsell ekonomi modeline karşılık gelecek
şekilde İK yönetiminin nasıl gerçekleştirileceği konusunda öğrenmeye açık olduklarını ifade
etmektedirler.
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Danışılan yöneticilerin %80'i teorik ve pratik içerikli, daha fazla pratik ağırlıklı ve karma eğitim içeren
bir eğitim
ğitim metodolojisini tercih etmektedir. Tamamen uzaktan eğitim biçiminde bir eğitime ise sıcak
bakılmamaktadır.
Bu cevaplar muhtemelen, teorik kavramların nasıl uygulanacağını somut olarak anlamak için
5

yöneticilerin daha pratik ve saha eğitimi alma ihtiyac
ihtiyacını yansıtmaktadır.
Proje ortaklarının geliştirdiği 6 Döngüsel Öğrenme Çıktısının ve bunlara karşılık gelen birimlerin
(Bilgi, Beceriler ve Yeterlilikler açısından) sonuçları; İK temsilcilerinin ve Uzmanların belirlediği
çerçevede döngüsel bir dökümhanede optimal yönetim için konu ve yetkinlikler açısından eğitim
ihtiyaçlarına cevap verecek şekilde aşağıda açıklanmıştır.
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LO1
EQF LEVEL: 5

PARTNER: Istanbul Technical University - COUNTRY: TURKEY
ITU

NAME OF THE LEARNING
OUTCOME

MANAGING BASIC TECHNICAL AND ENVIRONMENTAL CONCEPTS TOWARDS A CIRCULAR HRM MODEL

DEFINITION OF THE LEARNING

HR professionals are able to define circular business models with in the comparison of linear economy. Define and observe the

OUTCOME

material and human flow in metal foundry. Innovate, organize and inspect the closing loop implementations according to basic
concepts of circular economy. Generate an assessment criterion for observing the benefits and financial/work load of transition
from linear to circular economy.

Title of unit 1
KNOWLEDGE

Introduction to Circular Economy
SKILLS

COMPETENCE

Basic concepts of the current
economic/business models.

Understanding the fundamental linear economy

Can underline the linear flows at current economic model

Basic concepts of the circular
economy

Examination of circular aspects in economic model

Be able to generate main definitions for CE

Differences between economic

Outcome comparison of LE and CE

Awareness of main economic model differences

models
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Title of unit 2

Material and Human Circularity

KNOWLEDGE

SKILLS

Circular thinking

COMPETENCE

To make an approximation in a circular way

Observing linear flows and closing the loops,

Definition of consumable and usable Differentiate the materials and recognition of material
input/output or semifinished products in the facility
materials

Identify the consumable and usable materials

Material flows during manufacturing

Be able to design a process in basic constituents about material
flows, examining of the economic and environment impacts of
material flows and circularity, making new approaches to innovate
new supply-demand chain

Defining supply/demand and raw materials, and effects
of processes on environment

Human flow, restructuring to create Managing the human flows in the facility and reusability
of employee, Creation of new opportunities on the basis
circular organization
of CE and making employee selection for the facility,
generation of an experience sharing network

To make a decision according to the necessity of an employment
flow in facility and re-gain of the empower via reusability, Identify
the possible new positions while shifting towards to CE,
recruitment according to employer circularity, generation of
educational trainings via inbreed/external mentors
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Title of unit 3

Circularity Assessment Criteria

KNOWLEDGE

SKILLS

COMPETENCE

Internal and external criteria

Define the bottlenecks of shifting towards LE to CE in
facility

Development of an assessment for current and circular
economic implementation of facility

Collecting feedbacks

Find the way to collect feedbacks from each department

Define the parameters of criteria and arranging
feedbacks

Cause-effect-feedback linking and

Provide relation between collected feedbacks and

sharing

bottlenecks

Creation and sharing of flow scheme for collected
feedbacks and boundary conditions
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LO2
EQF LEVEL:5/6

PARTNER:AFV

NAME OF THE LEARNING OUTCOME

EUROPEAN AND NATIONAL LAWS, REGULATIONS AND CERTIFICATIONS FOR THE CIRCULAR
ECONOMY IN THE FOUNDRY SECTOR

DEFINITION

OF

THE

OUTCOME

COUNTRY:SPAIN

LEARNING HR staff is able to be aware about the main and current Laws, Regulations and Certifications related with the
Circular Economy in Foundries at European level.

Titleofunit1
KNOWLEDGE

European Action Plan for the Circular Economy
SKILLS

COMPETENCE

Identify a framework for a sustainable Explain the sustainability challenge posed by key Create Empowerment of consumers and public buyers
products policy.
value chains.
to increase consumer participation in the circular
economy.
Define the
processes.

circularity of

production Evaluate urgent, comprehensive and coordinated Develop methodologies to minimize the presence of
actions that are part of the framework for the policy substances that cause health or environmental problems
of sustainable products.
in recycled materials and articles containing them.
Interpret a more rigorous waste policy in support of
waste prevention and circularity.
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Titleofunit 2
KNOWLEDGE

Laws and Regulations
SKILLS

COMPETENCE

Identify the most important laws at Reinforce the importance of complying the laws.
European level.

Develop a summary, glossary and outlook of the laws
and regulations regarding the Circular Economy in
Foundry sector.

Describe the international regulations Classify the regulations that apply to Foundry Create a global vision on the laws and regulations that
regarding the circular economy in the Industry about Circular Economy.
exist on the circular economy in the industry.
Foundry Sector

Title ofunit 3
KNOWLEDGE

Certifications
SKILLS

COMPETENCE

Define the most important certifications at Explain the value of being certified as result of Organize production in terms of the concepts of ISO
European and International level to acquire quality excellence to be competitive in the market. standards for environmental management, energy
knowledge about these credentials.
efficiency or life cycle analysis.
Know about the international certifications Interpret the certifications that apply to Foundry Manage the circular economy, such as reuse, exchange,
in regard to the circular economy in the Industry about Circular Economy.
repair, restoration, remanufacturing and recycling of
Industry
resources according to ISO standards.
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LO3
EQF LEVEL: 5

PARTNER: TÜDÖKSAD Turkish

COUNTRY: TURKEY

Foundry Association
NAME OF THE LEARNING OUTCOME

ENVIRONMENTAL MANAGEMENT & SUSTAINABILITY IN THE FOUNDRIES

DEFINITION OF THE LEARNING
OUTCOME

HR professionals are able to promote a more circular approach within the foundry through perceiving new concepts
and ideas and creating human centered strategies within Industry 5.0, fostering the creativity in the organization in
order to respond circular economy specific needs by marking up the importance of learning from experiences.

Title of unit 1
KNOWLEDGE

Making connections between ideas and concepts with a circular economy approach
SKILLS

COMPETENCE

Identify the current structure and innovations Showing connections between circular economy and
related with administrative necessities and
company strategies in order to show initiative in dealing
environmental issues within industry.
with environment and sustainability topics.

Dealing with circularity and sustainability terms, probe
problems, and manage thoughts and ethical values.

Identifying ideas and values in a circular,
functional and inclusive perspective.

Being productive and encouraging for actions and decisions
for sustainable development of the company.

Utilizing information and managing related
methodologies and tools to address issues in the
circularity domain and easing organizational strategic
communication using appropriate terminology.

Know techniques / methods in order to
categorize and match ideas from different
perspectives and their applicability in the

Organizing own work flow and integrate elements of the
circular economy, sustainability and ethical values;
evaluating personal work and identifying required

company in terms of circular economy.

information and support.

Managing different sources, analysing contexts and
discussing them in order to formulate and address the
circular challenges.
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Carry out appropriate approaches and also innovating
current system to respond effectively to the organizational
and employee basis needs.
Title of unit 2
KNOWLEDGE
Identifying relevant requirements and
competences needed to promote circular
values within company, as well as strong
and weak sides of current work force and

Creativity, responding in a circular economy approach
SKILLS

COMPETENCE

Evaluating specific knowledge and demonstrate
understanding of required analytical approaches
relevant to the circular economy.

bridging the skill gaps.
Describing human centered strategies to
encourage circularity transformation and
demonstrate attitude to work collaboratively
in line with industrial ecology.

Making decisions in line with circular perspective and with
regard to sustainability, identify and implement appropriate
strategies to carry out individual or group projects,
collaborate constructively, exercise some initiative and
acknowledge accountability for the assigned tasks.

Differentiating between ideas, concepts and proposals
to describe organization's strategy on circular
management model.

Building on workforce’s strengths and weaknesses
optimizing the needs to deal with circularity challenges in an
appropriate manner; organizing broad efforts integrating the
results of diverse projects and produce required strategies
according to industrial ecology concept.

Stating general ethical principles, norms,
values, and standards relevant to the
transformation, as well as some examples
about functionality, environment and

Facilitating main means of communication used to
convey information and perspectives in all contexts.

Be responsible of organizational and social needs,
contributing as appropriate to decision making.

sustainability.
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Title of unit 3
KNOWLEDGE
Knowledge about conceptualizing
learning from experience: providing
and developing a model for
facilitation.

Learning to learn, learning from the experience
SKILLS

COMPETENCE

Interpret emotions and thoughts and evaluate
influences on employees and working environment and
employees behaviors towards the circular economy
within the company.

Monitoring appropriate and relevant approaches on encouraging
employees focusing on benefits of experiences and increase their
aspiration.

Ability to design and implement educational methods,
instruments and projects in order to foster the
development of circular culture in the company.

Encouraging employees’ re-acquaintance with the experiences and
attending to the thoughts and emotions associated.

Ability to systematically follow ongoing projects and
participate in collaborative endeavors aimed at

Creating the ground for freer evaluation of their experience not only
for the good of company, for reskilling, upskilling, and lifelong

embracing circular economy model.

learning development of themselves to serve functionality and
sharing economy.
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LO4
EQF LEVEL: 5

PARTNER: FFE

NAME OF THE LEARNING OUTCOME

ENCOURAGING A CIRCULAR ECONOMY STRATEGY IN THE FOUNDRY SECTOR

DEFINITION
OUTCOME

OF

THE

COUNTRY: Spain

LEARNING HR professionals are able to promote a circular economy strategy from the top-level generating ecological selfawareness, taking environmental initiative and identifying and valuing environmental ideas to face the challenge
of the circular economy within the company.

Title of unit 1
KNOWLEDGE
Identify the environmental impact of the
practices and daily actions in the labour
routine.

Generating Ecological Self awareness
SKILLS

COMPETENCE

Interpret your own emotions, thoughts and values
and how they influence the reduction, reuse and
recycling of resources and raw materials.

Manage one's own emotions and ethical values for the
preservation of materials and resources in order to
promote the circular economy (reduction, reuse and
recycling) within the company.

Know techniques / measures to reduce,
reuse and recycle resources and their
applicability in the company.

Interpret your own emotions and thoughts and
evaluate how they influence the people who work
with you and their behavior towards the circular
economy within the company.

Manage the emotions and ethical values of workers for
the preservation of materials and resources in order to
promote the circular economy within the company.

Knowing methods to manage emotions
and ethical and environmental values to
integrate them in the personal approach
for circular economy.

Evaluate your own emotions and thoughts and
those of your collaborators to face the problems of
the circular economy.

Create in workers environmental awareness, ecological
knowledge, attitudes and values towards the circular
economy.
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Title of unit 2
KNOWLEDGE

Taking environmental initiative to promote the circular economy
SKILLS

COMPETENCE

Define the key circular capabilities needed
to meet the environmental challenges.

Assess the capabilities required for circular key
activities within the company.

Manage critical resources needed to foster circular
initiatives.

Identify the benefits of Workplace
Flexibility and its relationship with circular
HR management / HR eco-conception.

Categorize the circular key activities in different
steps to support their planning, design and
implementation.

Manage the design of "work practices" and "work
spaces" to maximize positive impacts on workers (ecoconception).

Know how the industrial ecology work for.
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Title of unit 3

Identifying and considering ideas to face the challenge of circular economy

KNOWLEDGE

SKILLS

Define the existing value stream map in the
company.

Identify, analyze and consider ideas to have a
more efficient environmental management within

Monitor ideas to avoid duplication and increase their
value to reduce, reuse and recycle resources and raw

the company.

materials.

Measure and determine the value of ideas to
address better management of human resources
and raw materials (reuse, recycling).

Produce constructive and creative proposals to respond
to circular economy problems within the company.

Describe challenges and identify circular
value opportunities.

COMPETENCE

Sort one or more ideas according to their
environmental value in an orderly manner and by
category to respond to an environmental
challenge.
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LO5
EQF LEVEL: 5

PARTNER: UNINETTUNO

NAME OF THE LEARNING OUTCOME

SYSTEMATIZING AND QUANTIFYING THE CIRCULAR ECONOMY IN THE FOUNDRY SECTOR

DEFINITION
OUTCOME

OF

THE

COUNTRY: ITALY

LEARNING The HR professional is able to analyze the level of application of the circular economy in a given context,
drafting an audit report, identifying circularity indices and defining monitoring plans. Furthermore, given the
knowledge acquired on the various technologies capable of improving the level of circularity, it is able to propose
the most appropriate solutions in different contexts, based on cost/benefit analyzes.

Title of unit 1
KNOWLEDGE

STANDARDS AND TOOLS FOR THE CIRCULAR ECONOMY AUDIT
SKILLS

COMPETENCE

Knowledge of the main circularity auditing Identify the circular economy policies in the Organize a circular economy audit in the company
standards
company
Knowledge of the sources of obtaining Identify company-specific circularity indices
utility data

Create a periodic monitoring plan of the level of
implementation of the circular economy in the company

Knowledge of the main circularity audit
tools

Create an audit report on the level of adoption of circular
economy methodologies

Title of unit 2
KNOWLEDGE

CIRCULAR ECONOMY SOLUTIONS FOR THE FOUNDRY SECTOR
SKILLS

COMPETENCE

Knowledge of the main circular economy Identify the most suitable technological solution for Authorize and prioritize measures to improve the level of
solutions
a given scenario
circularity in the company
Knowledge of good practices in the Understand the characteristics of existing technical Be responsible for participating in discussions with
adoption of circular economy solutions
solutions
management for the choice of new solutions
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Knowledge of the costs of the different Analyze external circular economy models and their Monitor the effectiveness of the adopted solutions
technologies required to adopt circular importability in the company
economy solutions
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LO6
EQF LEVEL:5

PARTNER: AFOL MET

NAME OF THE LEARNING OUTCOME

SHARING AND SPREADING THE CIRCULAR ECONOMY AND THEIR VALUESIN THE FOUNDRY SECTOR

DEFINITION
OUTCOME

OF

THE

COUNTRY:ITALY

LEARNING The learner is able to define a communication strategy specifically oriented to the social sustainability and
greener corporate reputation, being able to identify the proper dissemination channels and targets. The learner
is also able to promote initiatives to raise the green sensitivity among stakeholders and make them feel an
active part of the company's environmental policies.

Title of unit 1
KNOWLEDGE

GREEN COMMUNICATION
SKILLS

COMPETENCE

Comprehensive knowledge of Green Identify the company environmental values and Supervise effects of green communication plans set up
Communication
principles
Basic knowledge of social psychology Identify the stakeholders with a “greener” sensitivity Set-up a greener communication strategy and apply
applied to communication
them to communication processes
Comprehensive knowledge of social In communication campaigns, identify the proper Apply social psychology's impact methodologies on
sustainability and corporate reputation
testimonials that can provide a greener image to the communication
company
Comprehensive knowledge of main Identify company , current communication strategy,
tools/channels used in communication its brand and reputation
strategies
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Title ofunit 2

GREEN VISIBILITY

KNOWLEDGE

SKILLS

COMPETENCE

Knowledge of motivation strategies to Evaluate the level of green reputation of the Supervisea plan of participation to initiatives able to give
incentive the adoption of green policies
company
visibility of the company’s green policies inside the
company
Knowledge of the external specialized Identify the events to join in order to give visibility of Set-up a strategy to provide a greener idea of the
dissemination channels (magazines, the company’s green policies inside the company
company brand
websites, etc) where to advertise the
company green policy
Evaluate the possibility to sponsor green social Monitor the public company documents (reports, sheets,
events
etc) and electronic resources (website, social networks,
etc) in order to ensure that the adequate visibility is paid
to the company green approaches.
Supervise company’s sensitivity on topics of
sustainability and circular economy (questionnaires)
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