
Algemene Faciliteiten

...Retail & Gebruik (0-12 maanden)

Electriciteit
(0,76 MJ)

Brandstof
(___L)

Verpakkingsmateriaal
(___g)

Electriciteit
(___MJ)

Electriciteit
(0,03MJ)

Electriciteit
(0,04MJ)

Electriciteit
(0,16MJ)

Electriciteit
(0,02MJ)

Electriciteit
(0,02MJ)

Water
(1,5L)

Water
(2,57L)

Water
(___L)

Verse Kip (~170g)
Bevroren Kip (~510g)

Vers Rund/Paard/Varken (~30g)
Bevroren Rund/Paard/Varken (~90g)

Paneer &
Kruiden
(200g)

Water
(___L)

Electriciteit
(___MJ)

Warmte
(1,48MJ)

Warmte
(0,1MJ)

Slib
 (0,03g)

Verpakkings
materiaal
(___g)

Electriciteit
(___MJ)

Overige Snacks
(10%)

Verpakkings
materiaal
(___g)

Electriciteit
(___MJ)

Productieproces Snacks 
Alle waarden genormaliseerd tot het slachten van 1kg product

      
Afvalwater
Verwerking

      
Water

Verwarmen

    
Perslucht

    
Verlichting

    
Overig

    
Ventilatie

Dagelijkse
Schoonmaak

      
KoelingMengen & 

Malen
Vormen Transport Retail Gebruik

       
Verpakken

        
Pasteuriseren &

Koken

       
Verpakken

        
Diepvriezen

Warmte
(0,37MJ)

    
Verwarming

Except functions as the hub and driver of collaborative innovation. By organizing 
experts, stakeholders, and partners in a tightly orchestrated process, sustainability 
becomes a driver for true system-wide innovation. 

Except works with individual companies as well as whole sectors to identify key opportuni-

ties for improvement and innovation using ‘system maps’. These quickly illustrate the risks 

and opportunities within any given sec-

tor, revealing leverage points that maxi-

mize intenvention effects at the lowest 

cost.

With its diverse team of experts, Except 

gives companies the tools and insight 

to find succesful routes forward, and 

helps map a trajectory towards long-term 

achievements, security, and responsible 

operations. 

Industry Roadmaps
Mapping the path towards sustainability

Except...

 » provides full sustainability consulting and 
sustainable design services

 » brings together a great variety of dis-
ciplines including consulting, design, 
research, engineering, production, and 
development

 » is a Dutch / American firm with a commu-
nity of experts with over 12 nationalities 
and experience in Europe, USA, Asia, and 
Australia



Finding key opportunities for 
progress and innovation.
Except functions as the hub and driver of col-
laborative innovation. By organizing experts, 
stakeholders and partners in a tightly orches-
trated process, true innovation is born. 

1  Integrated Analysis
Except’s analysts provide the necessary insight 
for corporate decision making by choosing the 
right kind of systems analysis: material resourc-
es, people, knowledge, policies, time, or money.
 
2  Identifying symbiotic solutions

The next phase maps the complexity of each 
issue, identifies unseen solutions, and translates 
them into step by step roadmaps.

3  Develop strategic pathways
With this overview of possible solutions, we de-
velop strategies to move businesses and society 
towards sustainability, create inspiring designs 
and devise practical, affordable, and innovative 
solutions. 

Except can make route and system maps for 
any industry and field, including manfacturing, 
service industries, urban development, logistics, 
agriculture, social, and medical industries. 

Talk to us to find out how sustainability, inno-
vation and systems-thinking can improve your 
company and industry >>

(Voorgekleurde garens)

Acryllijm
(350g)

Electriciteit
(0,281MJ)

Electriciteit
(0,28MJ)

Electriciteit
(0,25MJ)

Afval
 (41g)

Afval
 (21g)

Afval
 (32g)

Afval
 (72 g)

Afval
 (___g)

Hergebruik van Tuftmateriaal
 (___g)

Recycling
(21%)

Electricteits-
productie
 (___MJ)

Verbranden (Energieterugwinning)
(79%)

Emissies
 (___mg/kg)

Emissies
 (___mg/kg)

nMVOC (408mg)
Methaan (347mg)

non-Methaan VOC (408mg)
Methaan (347mg)

non- Methaan VOC (408mg)
Methaan (347mg)

non-Methaan VOC (408mg)
Methaan  (347mg)

Landgebruik
 (___m2)

Afval
 (___g)

Afval
 (45g)

Afval 
 (37g)

Non-ionisch tenside (39g)
Azijnzuur (32g) 
Minerale olie (13g)
Verfstof (1–2g)

Water (53,6L)

Cellulose gom (76g)
Azijnzuur (36g) 
Minerale olie  (8g)
Non-ionische tenside (8g)
Verfstof (1–2g)

Water (3,8L)

Polyacrylaat in alifatische koolwaterstof (85g)
Minerale olie (15g)
Non-ionische tenside (8g)
Verfstof (1–2g)

Water (7,7L)

Accumulatie van vuil
(150g)

Latexlijm
(350g)

Anionische tenside (15g)
Natriumfosfaat (11g)
Azijnzuur (9g) 
Guargom (7g)
Verfstof (1–2g)

Water (82g)

CaCO3 (587g)
SBR (164g)
Polyacrylaat (4g)
Anionische tenside (4g)

Natuurlatex
(___g)

PVC
(___g)

Polymethaan
(___g)

PP Elastomeer
(___g)

Bitumen
(___g)

Hennep
(___g/m2)

Cocos vezel
(___g/m2)

Sisal
(___g/m2)

Riet
(___g/m2)

PLA
(___g)

Polypropyleen (PP)
(___g)

PA6, PA66
(650g)

PA6, PA66
(700g)

Nylon/Polyamide (PA)
(100g/m2)

Polypropyleen(PP)
(100g/m2) 

Polyester (PES)
(100g/m2)

Water
(___L)

Chemicaliën
(___g)

Water
(___L)

Chemicaliën
(___g)

Water
(3,8L)

Water
(5,4L)

Water
(6,5L)

Water
(5L)

Afvalwater
 (___L)

Uitgassen
 (___g )

Coupage
 (___g )

Snijafval
 (___g )

Uitgassen
 (___g)

Uitgassen
 (___L)

Afvalwater
 (___L)

Electriciteit
(0,83MJ)

Electriciteit
(0,83MJ)

Warmte
(4,05MJ)

Electriciteit
(0,83MJ)

Warmte
(4,05MJ)Electriciteit 

(0,65 MJ)

Electriciteit
(___MJ)

Electriciteit
(___MJ)

Electriciteit
(40MJ/10 jaar)

Warmte
(11,99MJ)

Electriciteit
(0,23MJ)

Warmte
(11,99MJ)

Warmte
(11,99MJ)

Electriciteit
(0,9MJ)

Warmte
(15,33MJ)

Electriciteit
(___MJ)

Electriciteit
(___MJ)

Brandstof
(___L)

Warmte
(___MJ)

Warmte
(___MJ)

Warmte
(___MJ)

Warmte
(___MJ)

Licht Doek
(300g)

Bitumen
(2050g/m2)

Verpakkingsmaterialen
(___g)

Brandstof
(___L)

Ruwe
Olie

Aardgas

Methaan Benzeen-
 dicarboxylzuur

Ethyleen
Glycol

PET

PVCEthyleen

Benzeen

Methanol Azijnzuur

Zuurstof Water

Chloor

Hexamethyleendiamine

Ethyleen
Oxide

Ethyleen
Dichloride

Ethyl
Benzeen

Styreen

Vinyl
Chloride

Ammonia Stikstof
Kunstmest 

Bitumen

Propyleen PolyPropyleen (PP)

Polystyreen (PS)

SBR

Cyclohexaan Adipinezuur

Polyuretheen  (PU)

Nylon (PA66)

Brandstof
(___L)

Non-woven
(200g)

Wol
(1050g)

Katoen
(___g/m2)

Jute
(___g/m2)

Zwaar Doek
(700g)

50
%

25
%

16
%

6
%

50
%

20
%

80
%

90,6
%
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%
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%
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%
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<8
%

<1
%

~0
%

34
%

Afvalwater
 (___L)

Afval
 (___g)

Afval
 (___g)
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Tuften Scheren Voorstrijken

Bevochtigen

       Kleuren
in

Oplossing

Haspelkuip
Verven

Spoelen

Spoelen &
Drogen

Tegel rug Verpakken Binnenlands
Transport

 Tapijt  Leggen

Tapijt Leggen

Gebruik

Storten

            Energie        
Terugwinning
(Verbranding)

Recycling

      Sorteren/ 
Scheren van
tuftmateriaal

Conversie
tot

brandstof

Cementoven

Hergebruik

Afdanken 
(Transport)

Schoonmaken

Nat  reinigen

Heet Water
Gebruik

Stofzuigen

Export

Continu
Verven

Catalytisch
Kraken

Aardgas
Bewerking

Textiel rug

Textiel rug

Latex
Voorstrijk

Jet printen

Rotatie printen

Systeemkaart Tapijt Sector
Alle waarden op deze kaart zijn genormaliseerd naar 1 m2 geproduceerd tapijt in Nederland 

G
et

uf
t

3 uur  10–18 Jaar

Afval
 (___g)

Electriciteit
(___MJ)

Non-woven
rug

Part of a mapping project for the carpet industry, registering all material resource flows through the production chain.



Urban Area Development
System maps are essential for de-
signing energy and material man-
agement strategies in urban areas, 
linking them to economic, social, 
and ecological opportunities.

Cosmetics & Chemicals
We use system maps to define 
new Corporate Social Responsibil-
ity strategies for the cosmetics 
and fine chemical industries.

Energy Industry
Except has performed various 
system analyses for renewable en-
ergy systems and waste-to-energy 
plants in the Netherlands.

Carpet Industry
Mapping the material and energy 
flows for the Dutch carpet manu-
facturing sector in order to find 
leverage points for improvement 
and innovation.

Food & Agriculture
Using system mapping, we im-
prove productivity, resource flows, 
distribution pathways, and de-
velop new production methods for 
the agricultural industry.

Transport & Logistics
We apply dynamic system maps to 
improve transport routes, ware-
housing locations, and the effi-
ciency of logistics networks.

Examples

How do we do it?
Except brings together experts, 
stakeholders and partners in a 
unique integrated process called 
Symbiosis in Development (SiD).

This process allows experts from 
many fields to cooperate on sys-
tem-based solutions. This fast and 
effective process leads to long-
term pathways with short-term 
payoffs, true sustainable develop-
ment, and innovative solutions.

collaborative process

analysis

strategy

development

engineers

designers &
architects

energy & 
material
experts

finance &
economy

sociologists

ecologists

communication
& marketing

business & 
management



Slachtlijn

Bijproducten

Algemene Faciliteiten

Panklaarlijn Koellijn

Slachtlijn & Panklaarlijn 20 minuten  Koellijn 24-48 uur  Opslag 1-2 dagen Veeteelt  42 dagen Retail & Gebruik 
(Vers)  0-12 dagen/

(Bevroren)  0-12 maanden

Electriciteit
(0,74-1,32MJ)

Brandstof
(0,5MJ)

Gemiddelde Kip
(2kg)

Geïmporteerde Kip
(11,7%)

Vuile
Kratten

Electriciteit
(0,01MJ)

Electriciteit
(0,02MJ)

Electriciteit
(0,01MJ)

Electriciteit
(0,15-0,23MJ)

Electriciteit
(0,05MJ)

Water
(2,19L)

Water
(0,05L)

Water
(0,31L)

Water
(0,12L)

Water
(0,78L)

Water
(0,025L)

Electriciteit

Water
(0,25L)

Electriciteit
(0,13-0,18MJ)

Water

Water

Electriciteit
(0,001MJ)

Electriciteit
(0,001MJ)

CO2
(8g)

Warmte 
(0,13MJ)

Warmte
(0,1MJ)

Warmte

Warmte
(0,03MJ)

Brandstof
(1,5MJ)

Energie
(3,46MJ)

Energie
(16,83MJ)

Kadavers
(>2,5g)

Afvalwater
(23g)

Bloed
(30g)

Veren
(37g)

Kadavers
(22g)

Inge-
wanden
(30g)

Eetbare 
Organen
(31g)

Vet
(60g)

Nek / 
Nekvel
(22g)

Botten
(94g)

Resten
(5g)

Kop
(23g)

Poten
(33g)

Electriciteit
(0,03MJ)

Kadavers
(23g)

Overige 
  (16g)

Voedsel
(1,65kg)

Electricteit
Opwekking
(0,07MJ)

70
%

30
%

Water
(0.73L)

Electriciteit

Slib
 (0,05L)

Afvalwater
 (0,038L)
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40
%

5
%

55
%

5
%

55
%

40
%

15
%

85
%

Water
(0,49L)

Water
(0,12L)

Electriciteit
(0,04–0,09MJ)

Transport

          
Ontveren

(Mechanisch)

      
Afvalwater
Verwerking

       
Warm Water

Ketel 

    
Kratten Wassen

    
Verwarming

    
Verlichting

    
Ventilatie

    
Slachtproces

    
Transportband

    
Water

Beneveling

Dagelijkse
Schoonmaak

    
Ophangen

(Levend)

Vergassen

        
Electrisch 
Verdoven

Ophangen

        
Droge Lucht

Koeling

         Bakken,
Roken,
Koken

        
Waterbad

Koeling

        
Sproei

Koeling
Transport

Retail Gebruik

Verwerking &
bereiding

Foodservice
       

Snijden &
Uitbenen

        
Gekoelde

Opslag

        
Bevroren

Opslag

       
Verpakken

    
Diervoeding 

Productie

Veeteelt

     
Werkruimte

Koelen

Categorie 2 

Electriciteit
(0,3–0,7MJ)

       
Broeibak

       
Wassen

       
Onthoofding

       
Poten

Verwijderen

       
Karkas

Openen

       
Inspectie

       
Ingewanden
Verwijderen

       
Laatste

Wasbeurt

Categorie 3

      
Export naar

China

        
Snack

Industrie

        Directe 
Consumptie
(Menselijk)

Food Grade

      Bloed 
Verwerking

      Rendac 
Verwerking

      
Technisch
Gebruik

        
Nertsen

Fokkerijen

        
Verenmeel
Productie 

        
Diervoeding

Categorie 1

Water
(0,038L)

Reinigings
Middelen

Ontvangst

Reiniging
Vrachtauto

Keten Kippenvlees 
Alle waarden genormaliseerd tot het slachten van 1kg levende kip

        
Doorsnijden

Slagader

Visualizing the wider system of a facility, company, or industry, quickly illustrates the intervention points for moving towards 
sustainable practices. This way, developing closed-loop, zero-waste and zero-energy systems becomes feasible and profitable.

Slachtlijn (Dirty)

Panklaarlijn (Clean)

Koellijn (Cold)

General Facilities

Byproducts

Retail

Final Wash

1 kg, live chickenTransport

Fuel, 0.5 MJ

Live 
Suspension

Electric Bath
Stunning

Blood 
Collection

Cutting of
Jugular

Gassing Suspension Cutting of
Jugular

Scalding
(Broeibak)

Carcass Opening Inspection Evisceration

Grading & 
Packing

Transport

2 points, 100 g

0.5 points, 1 - 49 g

21 points, 1050 g

1 points,  2 L

0.5 points, 1 L

16 points, 10000 L

2 points, 1 MJ

0.5 points, 0.25 MJ

20 points, 10 MJ

Materials Water

Heat Electricity

1 point, 0.01 ha

0.5 points, <0.01 ha

20 points, 0.2 ha

Land Use

Toxic Non-toxic

Energy

Waste Wastewater

Washing

Feed 
Production

Animal
Rearing

3,3 kg feed
per 1 kg live 

chicken

11.7 % Imported

88.3% Domestic

Water Heating

Crate Washing

Wastewater
Treatment

edible organs, 31g

Removal of 
Head & Feet

blood, 24g

feathers, 37g

cadavers, 23g

head, 23g

neck & scru�, 22g

feet, 33g

fat, 60g

bones, 94g

inedible viscera, 30g

other, 16g

meat, 627g

Daily
Cleaning

Dirty Packing Crates

Chicken Slaughter & Processing
Total Water  

2,57 L

2 kg

average chicken

Energy 3.46 MJEnergy  33.97 MJ

Moist Air
Chilling

Waterbath
Chilling

Dry Air
Chilling

Cutting & 
Deboning

Deep 
Freezing

Chilled 
Storage

Category 1

Category 2

Category 3

Clean Packing Crates

Use

Crate Transport

RetailGrading & 
Packing

Transport Use

Total Electricity
(no freezing) 

0,34 MJ

Total Gas 
0,19 MJ

Mechanical
Defeathering

 0,11 MJ

0,03MJ

Space
Cooling

Space
Heating

0,03 MJ

Lighting

0,02 MJ

Water Misting

0,03MJ

50% 

50% 

60 - 80%

20 - 40%

0,03 MJ

 0,31 L

 0,78 L

 0,28 L

 0,1 MJ

 0,73 L

 0,06 L

Electricity

Water

Chain Transport

0,01 MJ

Electricity

Ventilation

0,01 MJ

0,55 - 0,77 MJ

All values normalized to the slaughter of 1 kg of live chicken

0,01 MJ

 0,38 L

Slaughter
Machinery

0,05 MJ

Electricity

CO2

Fuel

Rendac
Processing

Food Grade

Animal Feed - 
Mink Farms

~ 40 %

1,1 L
From Washing Steps

damaged parts

Fuel

Fuel

Packaging

Electricity

trimmings

Feathermeal
Production

Snack
Industry

Export to 
China

Direct
Human 

Consumption

Action Point

Electricity

Water

Electricity

Water

Blood
Processing

Petfood

Technical Uses

Energy 
Generation

?? MJ

the Netherlands:
Ro-Co
Stadhuisplein 15
3012 AR Rotterdam
rotterdam@except.nl

w: www.except.nl
t: +31 (0) 10 7370215

USA:
The Bourse 
839 Chapel Street
New Haven, CT 06511
newhaven@except.nl

Our Clients:

Singapore
Government

Kingdom of the Netherlands

Paul van de Sande, Sustainability Program Manager, City Government of Roosendaal
“Except is a couple of years ahead of other organizations... they are one of the pioneers 

in this area.”

“Except’s people work extremely hard and invest unbelievable amounts of energy into 
solving your problem, making it their own and getting to the bottom of it.”

“Working with Except was inspiring and effective. They quickly delivered beyond our 
expectations.”

- Bart Verhagen, Development Manager,  Estrade Real Estate Development / Vestia

Justin Elicker, Coordinator Community Carbon Fund, Yale University

http://www.except.nl

