
1 
 

System Design for Sustainability 
Theory, methods and tools for a sustainable “satisfaction-system design” 
Author:  Carlo Vezzoli 
 
 
 
 
 
 
 
Summary by Wouter Volkers 
 
 

Contents: 
1 Sustainability dimensions        page 2 
2 Product life cycle design (LCD)       page 4 
3 Eco-efficient system innovation       page 5 
4 Social equity and cohesion        page 7 



2 
 

 

1 Sustainability dimensions 
 

1. Environmental:  chemical and physical, not to exceed the biosphere and geosphere 'resilience' 
actions:  

- preserve resources 
- prevent pollution 

scenarios:  
- bio-compatibility: resource flows compatible with the natural system 
- non-interference: 'self financing' of the artificial systems' resource flows 
- dematerialization: reduction of the resources flows to satisfy a particular social demand of 
needs and desires 

 
2. Socio-ethical 

- equity principle (same level of satisfaction that can be achieved from global natural resources) 
- social equity and cohesion (respect for fundamental rights, cultural diversity and equal 
opportunities) 
- eradicating poverty: 

- promotion of principles and rules of democracy 
 - promotion of human rights and freedom 
 - achievement of peace and security 
 - access to information, training, employment 
 - respect for cultural diversity, regional identity 
 

3. Economic (and legislative) 
- proper attribution of costs to resources: environmental resources' costs "internalization" 
- orienting (main) ongoing transitions: interconnection, glocalisation, services, information 
- enhancing promising (of niche) economic models: distributed economies, i.e. local-based and 
network structured enterprises/initiatives 
 
Quality of change: 
 - radical change (discontinuity) - promote (even) system innovations 
 - diffused innovation - promote plausible and 'atractive' (system) innovations 
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Approaches to sustainability 
 - intervening after processes' damages    - 
 - intervening on processes 
 - intervening on products and services        |  
 - intervening consumption patterns (SCP)  +  Time  v 
  
 - Increasing (potential) role of design 
  - emphasis on prevention 
  - emphasis on socio-cultural dimension 
 > responsible for: 
  - the "technical" definition of solutions 
  - the "attractiveness" of solutions 
 > reality today: 
  - designer seems mainly part of the problem, rather than of the solution 
 
Design for sustainability definition:  
"A design practice, education and research that in one way or another, contributes to sustainable 
development." 
 
System design for sustainability definition: 
"The design for eco-efficiency (and/or) social equity and cohesion of the system of products and 
services that are together able to fulfill a particular demand of (customer) "satisfaction", as well as 
the innovation of the interaction of the stakeholders directly or indirectly linked to this "satisfaction 
system"." 
 
Design for system innovations definition:  
"Innovation of the mix of products and services that are together able to fulfill a particular demand 
of (customer) "satisfaction", as well as the innovation of the interaction of the stakeholders directly 
or indirectly linked to this "satisfaction system"." (PAY PER USE) 
 
Approaches to sustainable system design: 
A. Satisfaction-system: Demand-satisfaction design: not one single product, but all products and 
services associated with the fulfillment of a particular demand or   satisfaction 
 
B. Stakeholder interactions: Stakeholder configuration design: innovative types of 'connections' - 
interactions/partnerships - between appropriate 'components' -   socio-economic 
stakeholders - of a system, responding to a particular 'requirement' - social demand for satisfaction. 
 
C. Sustainability-oriented system approach: To orientate the system design towards sustainable 
solutions using specific criteria, guidelines, methods and tools. 
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2 Product Life Cycle Design 

  
Sustainability in design role: Evolution 
Widening the "object" to be designed: 
  

1.  Low impact mat./energies 
- non-toxic 
- "natural" 
- recyclable 
- renewable 
- bio-degradable 
 

2. Product Life Cycle Design - Ecodesign 
 An extended design horizon: from product design to product life cycle design 
 - use/service, disposing, preproduction, production, distribution 
   
 The design "reference": from product design to product's FUNCTION design: 

- it is not the product to be designed (assessed) but, the whole of the processes associated 
with the product and fulfillment of a given function. 

   
 Environmental criteria/guidelines: 

> Resources mineralization/renewability: 1 resource conservation, 2 impact avoidance, 3 re-
growing specific speed, 4 extraction frequency 
> Low impact resources selection: 1 material-specific char., 2 char. given to product 

> product life optimization: 1 Extending product life span, 2 Intensifying product use 
> material life extension: recycling, energy recovery, composting 

   > design for disassembly: product life optimization, material life extension 
 

3. System design for eco-efficiency 
- from designing and selling physical products only, to systems of products and services which are 
jointly capable of fulfilling specific client demands (satisfactions). 
- system innovation can lead, throughout innovative stakeholders' interactions, to system eco-
efficiency 
- example: PAY PER USE: it is the companies’ economic and competitive interest that lead towards 
innovations that reduce the environmental impact 
   
NEW (STRATEGIC) DESIGN SKILLS, design/promote/facilitate: 

- integrated system of products and services for satisfaction [PAY PER USE WASHING 
MACHINE] 

 - socio-economic stakeholder interactions/partnerships 
 - participated design between different stakeholders [SHARED TRUCK] 
=> orientate the above processes towards eco-efficient, socially equitable and cohesive solutions 
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TOOLS: 
- Stakeholder system map: to visualize the structure of the system, describing the potential   
stakeholders and their interactions 
- Sustainability System Design Orienting (SDO) toolkit: prioritize criteria, identify options, generate 
sust.-focussed ideas, check, visualize 
- Interaction table (story-board): to visualize and describe the narrative (story) of the front-desk and 
back-stage interactions 
- Satisfaction offering diagram: to focus and describe the System core satisfaction and the sub-
satisfactions 
- Stakeholder motivation matrix 
- Solution element brief 
- Sustainability interaction story spot: visualize (only) key interaction in relation to a specific aim to 
help a given sust. criteria 
 
MAIN AIMS of tools: 
 - prioritize 
 - orientate 
 - check/visualize 
 

4. Design for social equity and cohesion 
Where various forms of social inequality are directly addressed in the design process 
 
DEFINITION OF DESIGN [ICSID, 2002>2009]: 
 - enhance global sustainability and environmental protection (global ethics) 
 - benefits and freedom for the entire human community 
 - support cultural diversity despite the globalization 
 
LENS design research working hypothesis [UNEP, 2002]: 
Individual consumption/ownership of mass produced goods => satisfaction-based, low resource-
intensity advanced service-economy, characterized by dev. of local-based and network-structured 
enterprises and initiatives, for a sustainable re-globalization process aiming at a democratization of 
access to resource, goods and services 
- example: GREENSTAR SOLAR E-COMMERCE AND COMMUNITY CENTRE 
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3 Eco-efficient system innovation 

 
>> Delinking economic interests from environmental impact increase 
Allocate on the stakeholder responsible for the products and services development, the direct 
economic and competitive interest to reduce their environmental impacts. 
>> Innovative "trans-phase" and "trans-cycle" interactions 
A stakeholders' interrogation: vertical => horizontal = one stakeholder > Ps + Ss life cycles 
B stakeholders' interactions: vertical => horizontal = (multiple) stakeholders > Ps + Ss life cycles 
>> Adding value to the product life cycle: services - maintenance, repair, up-grading, substitution and 
product take back to guarantee life cycle performance 
>> Providing final results to customers: providing a customized mix of services, instead of products to 
provide a specific final result 
>> Services generate over 50% of GDP in Europe, 75% of GDP in USA 
 
The interest of an economic stakeholders foster: 
 - product life cycle optimization 
 - materials life extension 
 - "in use" resources minimization 
 Higher system eco-effiency given too by: 
 - better adoptable technologies 

- faster replacement of ware out products with new and more eco-efficient ones (on equal 
number of units produced) 

 
Barriers for the eco-efficient PSS diffusion:  
 - users: accepting ownerless consumption 
 - companies: changing the corporate culture and traditional business model 
 - governments: defining and implementing policies to facilitate companies 

- thread: outsourcing, rather than ownership of products, could lead to careless (less 
sustainable) behavior 

 
SYSTEM INNOVATION MAIN CHARACTERISTICS: 
 - Satisfaction-based economic model 
 - Stakeholder interactions-based innovation 
 - Intrinsic eco-effiency potential 
  
MSDS PHASES: (MSDS = Method for System Design for Sustainability) 
- Strategic analysis: gaining information needed to facilitate sustainable oriented idea generation 
- Exploring opportunities: producing a "catalogue" of strategic poss., i.e. a sust. design-orienting 
scenario 
- System Concept Design: defining one or more system concept oriented towards sust. 
- System Design (and engin.): dev. the most promising system concept detailed necessary for 
implementation 
- Communication:  producing the documents for external comm. of the solution's characteristics 
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ENVIRONMENTAL CRIERIA: 

 - System life optimization 
 - Transportation-dist. reduction 
 - Resources reduction 
 - Waste minimisation-valorisation 
 - Conservation-biocompatibility 
 - Toxic reduction 
 
 
 
 
 

4 Social equity and cohesion 
  

- renewable resources: 
 - environmental sustainability 
 - socio-ethic sustainability: "distributed generation" 
 - use primary local, conservative, regenerative resources 

- introduce decentralized system networks for the extraction/production/use of such 
resources 

 
SOCIO-ETHIC CRITERIA: 
 - improve working conditions 
 - increase equity and justice in relation to stakeholders 
 - enable responsible/sustainable consumption 
 - favor/integrate the weak and marginalized 
 - improve social cohesion 
 - empower/enhance local resources 
  
System innovation opportunities in emerging contexts: 
- being more eco-efficient on a system level: instead of cheaper meso/macro scale, which can 
respond in unsatisfied demands 
- focusing on a specific context of use: leads to local (competent) rather than global stakeholder 
involvement 
- being more labor/relation intensive: leads to a rise in (local) employment and the diffusion of skills 
- being based on system partnership development 
 
Main approaches: 
 - product design for low-income contexts and basic needs (design for BOP) 
 - design for social inn., facilitating promising bottom-up initiatives 
 - design for Corporate Social Responsibility (CSR) 
 - system (stakeholder interaction) design for social equity and cohesion 
 
 


