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Industrial Symbiosis (IS) Introduction
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What is Industrial Symbiosis?
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What is Industrial Symbiosis (IS) ?

• IS through exchange of materials, energy, and 
knowledge, logistics, capacities

• Closed-loop system 

• Minimize virgin materials 

Linear system

Products

Natural

Resources

Waste

Transition towards a circular 
system

Natural Resources

Products

Products

Waste

to

Resource

Natural Resources

Waste to resource for 
other entities
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Industrial Symbiosis (IS) History

Lombardi & Laybourn, 2012, Journal of Industrial Ecology 16(1):28-37

• The idea was born in England during World 
War II to rationalize resources but stopped 
after the war  I

• n the 1970s, several industrial waste exchange 
facilities emerged in Europe

• The US practiced the exchange of waste in a 
more systematic manner

• Then waste exchange systems spread in many 
countries Industrial 

• waste exchange systems in these countries 
are managed by governmental or non-
governmental institutions



Who Does Industrial Symbiosis (IS) Include?

All sectors

All resources

Profitable 
transactions

Lombardi & Laybourn, 2012, Journal of Industrial Ecology 16(1):28-37

©Copyright International Synergies Ltd 2022



Benefits of Industrial Symbiosis (IS) 

Reduce use of 
virgin materials 
and associated 
cost and carbon 

implications

Create income 

on waste or 

excess resources

Save on energy, 

material 

disposal, water 

spending, and 

CAPEX 

Improve firm 

brand equity as 

being 

environmentally 

friendly  

Decrease needs 

for foreign 

currency and 

possible export
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Different Industrial Symbiosis (IS) Delivery Models

Facilitated 
Workshops

Web PlatformsSelf-Organised
©Copyright International Synergies Ltd 2022
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From Industrial Symbiosis (IS) to Urban-Industrial 
Symbiosis (UIS)
• UIS connect different 

sectors and entities

• UIS Describe 
interlinkages between 
industries and cities

https://www.sciencedirect.com/science/article/abs/pii/S0304380017302818



International Experience and Case Studies
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Industrial Symbiosis (IS) - In All Continents 
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NISP® Delivers Impacts (England, 2005 - 2013)
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£1billion 
Additional 
Revenue

£1billion 
Cost Savings

Environmental Benefits

42 million tonnes 
CO2e Reduction

60 million tonnes 
Virgin Resources 

Saved

£330million 
Private Investment 

+ 10,000 
Jobs Created or Safeguarded
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47 million tonnes 
Diverted From Landfill

72 million tonnes 
Industrial Water Saved

Economic Benefits
Investments

Social Benefits
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Case Studies – Aggregation Potential 

©Copyright International Synergies Ltd 
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Total 
Resources:
400,000 
tonnes

Virgin forest:
2,500 
Hectares

Problem
Solution

Savings

20 wood producers
Main waste: Sawdust 
/ Wood chips / 
Boards from trunk 
trimming

Producing 
Medium Density 
Fiberboard 
(MDF) from the 
waste
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Case Studies – New Policies New Opportunities

©Copyright International Synergies Ltd 
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Cost : 66,500 USD
CO2 : 1.533 Tonnes
Sales: 10,000 USD
Waste: 180 Tonnes
Raw material: 180 Tonnes

Problem
Solution

Annual Savings

New policy in China 
banning the disposal 
of sewage sludge to 
landfill

Extracting protein 
from sludge for 
the manufacturing 
of protein 
products
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Case Studies – Innovation in Material

©Copyright International Synergies Ltd 
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Cost : 48,800 USD
CO2 : 242 Tonnes
Hazardous Waste: 15 Tonnes

Problem
Solution

Annual Savings

Hazardous dust from 
production of air 
conditioning units 

The dust was 
reprocessed and 
used by Mil-Ver 
metals in their 
manufacturing 
process
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Case Studies – Use What is Available

©Copyright International Synergies Ltd 
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Waste : 7,000 tonnes
CO2 : 9,500 Tonnes

Problem
Solution

Annual Savings

Dried sewage sludge 
to landfill

Dried by solar and 
air, used as coal 
replacement in 
cement 
production due to 
its high Calorific 
value



Policies and Lessons Learnt
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Continuous Policy Development is Needed

2011

Roadmap to 
Resource 

Efficient Europe – 
exemplar 

2013

DG Enterprise: 
Communique on 

Green 
Entrepreneurship

2015

Circular 
Economy 
Package 

2009

European Waste 
Framework 

Directive 

2012

DG Regions: Connecting 
Smart and Sustainable 
Growth through Smart 

Specialization – exemplar 

2014

DG Innovation & Research: 
Short guide to assessing 

environmental impacts of 
research and innovation 

policy 

European Resource 
Efficiency Platform 

short-term 
recommendation 

Circular 
Economy 
Package 

DG Energy 
Strategic Energy 
Technology Plan 

European Waste 
Framework 

Directive 
Amendment 

2016 2018
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2020

Circular Economy 
Action Plan



Continuous Policy Development is Needed

• Enhance waste management 
practices in the EU

• Transition to sustainable material 
management

• Promote circular economy 
principles

• Establish closed-loop systems
• Prioritize replicable practices of 

industrial symbiosis

Official Journal of the EU L150 Vol 61



Lessons Learnt - Success Factors
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• Extensive, diverse network
• Business opportunity programme
• History of exemplary performance
• Demand-pull on innovation

SYNERGie®4.0, Quality NISP® data & access to regulatory data

Legal Framework & Regulatory Liaison

Practitioner
s

• Industrial expertise
• Long term relationship building & facilitation
• Marrying data & expert knowledge
• Working with the regulator and technology providers to ‘enable’ IS 

activity

Engagement 
Model

Data

Legalities
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Q&A

21

©Copyright International Synergies Ltd 2022



Industrial Symbiosis Experience in Egypt
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Nehal Muhamed
Chemonics Egypt Consultants



Industrial Waste Exchange (IWEX) Programme

• First waste mapping took place in 2015 
(Chemonics Egypt in 10th of Ramadan)

• First platform developed and launched 
in 2017

• 8 Symbiosis workshops implemented 
©Copyright Chemonics Egypt consultants 2018



• Possibility to add/display waste available 

for purchase

• The possibility of requesting the displayed 

waste/materials

• Browse lists of waste/materials offered and 

required by type and industrial area.

• Browse a list of some investment 

opportunities for waste exchange by 

industrial sector and waste type.

IWEX Platform Features



IWEX Platform - in Numbers

370

Registered 
Companies

570

Offer to 
buy/sell 
waste

169

Commercial 
transaction



Industrial Symbiosis in Ain Sokhna 2018 

• Total No. of Matches = 248

• Total No. of attendees = 27

• An example for successful 
alternative for industrial waste

• Increased added value and 
profitability through buying 
and selling waste
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Industrial Symbiosis in Ain Sokhna 2023 

• Total No. of Matches = 183

• Total No. of attendees = 42

• A real example for IS in action

• Imagine how many potential 
deals per each company and 
sector!

©Copyright Chemonics Egypt consultants 2018

0 2 4 6 8 10

Rubber
Chemical compounds

Plastic
Mineral oil

Iron
Vegetable oil
Carbon black
Waste water

Aluminum
Paper

Clay
Sludge

Cardboard

No. of synergies

R
es

ou
rc

e 
ty

pe



28

Success Story – Speaker

Content is in progress with the company

5-10min



Successful Deal Example

Cement

• Feldspar
• Cement 

By-Pass

Building & 
Construction

Sectors Have Sectors Want
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Successful Deal Example

Food
Used Edible 

Oil
Recycler

Sectors Have Sectors Want

©Copyright Chemonics Egypt consultants 2018



Iron & steel industry

Waste

Product

Oxidation process

Chemical industry/water 
treatment chemicals

Sewage/industrial waste 
water treatment plants

Spent Acid from Engineering Sector to Sewage Water Treatment

Ferrous 
Chloride – 
spent acid

Ferric Chloride 
– precipitating 

agent
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Citrus Peels from Food Sector to Another Product to Food Sector

Citrus peels

Pectin – 
Natural 

Preserving

Food and beverage
Waste

Product

Chemical Treatment

Food –Jam or Juice industry

End Market ©Copyright Chemonics Egypt consultants 2018



SBR from Textile/Chemical Sector to Chemical Sector

SBR “Styrene 
Butadiene 
Rubber” 

Raw Material 
for Shoe 
Insoles

Textile/Chemical
Waste

Product

Chemical Treatment

Chemical

Shoe insoles
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Wider Symbiosis Cases 
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Extended Symbiosis 

PET waste

Polyster Fibers

SBR polymer waste
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Egyptian Success Stories in UIS

Export

Biodiesel

Food sectorVarious 
industrial 

sectors

Construction 
sector

Plastic packaging and 
bottles

Used cooking oil

Interlock Tiles
Used cooking oil 

recycling

©Copyright Chemonics Egypt 2022

Used oil residue

Hotels, 
restaurants, & 

households

Hotels, 
restaurants, & 

households

Cardboard waste 
collection

Recycling 
companies



Lessons Learnt

©Copyright Chemonics Egypt consultants 2018

• Difficulty in determining waste prices, which leads 
to difficulty in negotiation between the two firms

• There are no specific codes for the types of waste

• The importance of determining the physical and 
chemical properties of waste

• Technical support may be required to complete the 
exchange opportunity

Based on Chemonics 
Egypt's database of 

more than 30 successful 
exchange transactions



Q&A
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Thank You
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VISIT THE UNIDO KNOWLEDGE HUB FOR MORE 
RESOURCES ON ECO-INDUSTRIAL PARKS
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