R _.._.. X}

SR
hv e : '. -
: SRR
s 2 oRr S AT
I o _v..,m.r.,ﬁ.»?ﬂ. 04 1

..1.4..}4.: a ._.
31% et ey A ATN AN
-.ophm.pnn....vuww.u Trens Rl ANg

..-“mw.nlr.\»c..\.ll?:

1..
, wM\ & 3 h.,.”.._ -

1 » . »3
N 7 N
- . . .
v -‘//.« .Nb..hﬁ&y
————— -y
[ G .

2

-
:

.u.A.....‘.. - —
B AT A N
o e L
=~ ‘._«ﬁ

“d....o 1 %

"\
L

al
R

inak

L - Vel B e
.'.’ *% AT M T

N

omania

-

.“?u

.- 3

- . = e
Elorica Manea!
°National Center for Susta

s B
“oaa;u -

o .‘“,:Q}-

»
R

.

Eal
o N BN
-
-
’t"‘.n
SRk

-
.
)

y i1




@ CATALYST AIM e 5
|

To facilitate the transition to a circular economy by industrial symbiosis implementing and promoting cooperation between
industrial entities in Romania and Norway for sustainable development.

Th 3,;; %«’%‘ %
> U o I a8

£ WHAT IS INDUSTRIAL SYMBIOSIS?

Flower gets pollinated qgf

¥ I
/ ! N 6
=

Bee gets nectar qgff

“Industrial symbiosis is the use by one company or sector of underutilized resources broadly defined (including waste, by-products, residues,
energy, water, logistics, capacity, expertise, equipment and materials) from another, with the result of keeping resources in productive use for
longer” (European Committee for Standardisation and European Committee for Electrotechnical Standardisation, ‘Industrial Symbiosis: Core
elements and implementation approaches’, workshop agreement, 2018).

In the CATALYST project and surveys, we have defined industrial symbiosis as a collaboration model where companies from various industries,

usually located in close geographical proximity, collaborate to utilize the waste, energy, or unused resources of one company as raw material or
resource for another company.
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TIMELINE

1 1800’s collaborative approaches among industries using waste and residual streams

1 1947 (earliest) "Industrial Symbiosis™ used In literature
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Kalundborg Utility
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1 1989 Frosch and Gallopolous definition of "industrial ecology” ey T

Bioenergy
Materials

J 1990 Eco-industrial Park term coined

1 1990s-2000s....exponential "uncovering” of IS networks and research into their development

4 2000s, CE...
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CATALYST
ODbjectives, activities sl results




ODbjectives

» Enhance cooperation between Norwegian and Romanian organisations by facilitating interaction, knowledge and best
practices transfer between the partners, industrial parks and companies during the project activities, bilateral visits and
beyond,

» Create awareness and promote the benefits of resource efficiency, circular economy, and industrial symbiosis among
the Romanian and Norwegian companies and industrial parks;

» Build capacity for the IS Facilitators (representatives of industrial parks and companies) by transferring Norwegian
knowledge and expertise;

» Accelerate transition to green and circular economy by identifying opportunities for resource efficiency and industrial
symbiosis;

» Exchange experience with Norwegian partners and eco-industrial parks and companies during bilateral visits in
Norway and Romania;

» Enhanced collaboration and industrial symbiosis: by facilitating collaboration in industrial symbiosis, the project aims to

create synergies among companies within industrial parks, leading to share resource utilization, innovation, and
mutual benefits for stakeholders.

b




Activity 1. Target Groups Information and
Research

Components:

1.1 Stakeholders mapping and categorization

1.2 Survey to investigate actual challenges and opportunities in companies and industrial parks and concluding report
1.3 Reporting on research activities

1.4 Info Day for industrial parks, companies, and other relevant stakeholders (local and regional authorities)

Outputs Activity 1.

« A Stakeholders map and characterisation based on the relevance and level of involvement in the project in both countries;

« At least 30 Surveys conducted to investigate challenges and opportunities within companies and industrial parks, with a
concluding report summarising key findings, both countries;

« Two informational events, one face to face and one webinar organised for Romanian target groups, with participation from
companies, industrial parks, and other relevant stakeholders, including local and regional authorities,

b



Activity 2. Educational Webinars for IS Facilitators and
companies

Components:

2.1 Training Package preparation (2 modules on the following topics: "Industrial symbiosis, concept and step by step methodology"/
"Resource efficiency: Water, Energy, Materials and Waste, concept and step by step methodology".

2.2 Creation of an online resource knowledge hub

2.3 ldentification, evaluation, and registration of trainees from companies, industrial parks, and business support entities,
2.4 Delivery of training sessions during the two days webinars

2.5 Final assessment of trainees to evaluate their knowledge and contributions to practical work during Activity 3

Outputs Activity 2:

e Training package in EN, RO, NO consisting of PPT, case studies, exercises, available here: https://cnpcd.eu/proiecte/catalyst/catalyst-
resource-hub/

e At least 2 half-day training sessions/webinars

e 1 Online Resource Knowledge Hub for free access to training materials and resources on circularity of resources and industrial
symbiosis, available here: https://cnpcd.eu/proiecte/catalyst/catalyst-resource-hub/

e 17 Professionals from business support entities participated, companies and industrial parks benefiting from full training in resource
efficiency, circular economy and industrial symbiosis

1 Assessment report of trainees (knowledge and contributions to practical work during the pilot project)

b
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Activity 3. Accelerate circular economy practices and
waste valorisation

Components:

3.1 Selection of a Pilot Industrial Park

3.2 Workshop for establishing companies’ interrelations and first synergies in Romania;
3.3 Industrial Symbiosis Software acquisition and training;

3.4 Identify and assess opportunities for resource efficiency and industrial symbiosis;
3.5 Development of an Action Plan for Resource Efficiency and Industrial Symbiosis

Outputs Activity 3:

e 1 Workshop organized to facilitate networking and collaboration among companies within the industrial park — Cluj Innovation
Park ;

e Minimum 5 opportunities for resource efficiency and industrial symbiosis identifled and assessed through detailed analysis,
available using International Synergies software;

e An Action Plan for resource efficiency and industrial symbiosis based on the results of workshop discussions and analysis.

b




Activity 4. Knowledge exchange and capacity building
through bilateral study visits in Romania and Norway

Components:

4.1 Selection of Romanian participants for the study visits;

4.2 Bilateral Visit to Romania and Norway;
4.3 Development of a comprehensive Bilateral Visit Report

Outputs Activity 4:

12 (13 ) Selected professionals from companies and industrial parks, project partners, benefited from knowledge exchange, facilitated
Interaction with Norwegian companies and industrial parks during the bilateral visits and beyond,

2 Bilateral visits conducted successfully, with participants gaining valuable insights and experiences related to resource efficiency,
circular economy, and industrial symbiosis and plan on new, potential cooperation;

1 Bilateral Visit Report and documentation of lessons learned from the bilateral visits, highlighting best practices, success stories, and
key takeaways for future implementation

b




Info about NO and RO survey (comparative
analysis)

Survey structure:

Personal Data (i.e., information about the respondent)

General Information (i.e., information about the industrial park)

Current Practice (i.e., current practices surrounding industrial symbiosis)
Resource Management

Collaboration and Communication (i.e., communication platforms utilized)
Limitations and Opportunities

Future Plans

Feedback and Consent




Main limitations to industrial symbiosis

A
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W Lack of info.

M Legislative issues
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Financial constraints

Lack of trust
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B Lack of incentives

B Data management

W Technology
M Infrastructure
Access to energy

B Physical space
M Level of competence & capacity
B Market and supply chain

e e . Lack of Legisiation Financial Lack of Lack of Design
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# of responses

Main limitations in implementing industrial symbiosis in industrial parks/companies as identified by respondents through the
survey
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Driving forces for industrial symbiosis
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Driving forces for implementing/promoting industrial symbiosis in industrial parks/companies as identified by respondents

through the survey

B Improved communication

W Financial incentives
Legislative support
Technological advances

B Environmental performance

B Environmental responsibility

B Social

B Regulatory pressure
Sustainable production

B Improved competitiveness

B Marketing advantages

# of responses

Improved Financial Legislative Technological Best-practices Specific

communication incentives support advances examples know-how,
good

practices

exchange

RO

kg



Potential opportunities for industrial symbiosis

B Materal and energy exchange
B Use of shared infrastructure

Shared transport

Reduction of emissions
W Resource efficiency
B Local economic development
B None within
B None outside
Material and Use of shared Shared Pollution and Resource Development
energy infrastructure transport emission efficiency of local
exchange reduction (recycling, economy
reusing)

NO RO

# of responses
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Potential opportunities for implementing industrial symbiosis within industrial parks as identified by respondents through the
survey
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KEY TAKEAWAY (bilateral visit)

Face-to-face interactions during these visits emphasized the added value of
direct engagement, enabling a deeper understanding of concepts and
fostering meaningful discussions.

Key takeaways include the importance of integrating industrial symbiosis
principles during the design phase of projects as well as facilitator clusters
In coordinating efforts and building trust.

These study tours demonstrate the great potential interdisciplinary
collaboration can bring in achieving innovation sustainable industrial

growth.
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