Annex 1 Resource list from MAL’IN

We believe that resources should be listed in every lifecycle situation. Indeed, they represent a solution pool for
designers. Their use in the creativity activity can be instantaneous or lagged (storage or accumulation action).

Substances
All components of the system (product and co-product) and its environment: components, component of
interaction, environments. Thus, the environments are considered as an external resource

Energy

All fields and energy flows that exist or are produced by the system (product and co-product) and its
environment.

External to each substance

Contact (muscular, mechanical, thermal, ...)

Distance action (gravity, inertia, sights, sounds, induction, radiation, light, magnetism ...)

Internal to every substance

Chance of accumulation by all types of energy (MATHEM)

Information
All information exists or can be produced in the system (product and co-product) and its environment.
Any change of characteristic or feature that identifies the evolution of a physical phenomenon relevant operation.

Space

All usable spaces belonging to the system (produced and co-produced) and its environment, i.e. space internal to
components (empty, unused material), space between components, space between products and co-products,
immediate environment.

Time
All time intervals partially or completely unused before, after or during life situations during transfers between
the significant moments during an operation or intermittent operation.

Functional resources
All functions in the existing system (product and co-product) or its environment and not used in the considered
lifecycle situation.

Self-service

All properties or characteristics not used:

Physical properties of materials and their interactions
Chemical properties of materials and their interactions
Geometric properties of components and their interactions.

Resources of interactions
All new functions or properties that can be obtained by changing connections between components or by
modifying components of interaction.

Organizational resources
All new component layouts or building blocks for new features, new behaviors or use of system resources
(product and co-product) and its environment.

Differential resources

All gradients used to create a flow or generate new function that may exist between few parameters.
a) Substances:  anisotropy, property variations in a material,

b) Fields: gradient of state variables or relevant variables, non-homogeneous field in space.

Anterior resources
All new properties or characteristics of the system (product and co-product) due to earlier developments and
which remain unexploited.



Waste
All waste from the system (produced and co-produced) and its environment can be eliminated, reduced or
employed.

Annex 2 Analytical framework for sustainable development

Substances

Number of components

Components: loseable, not functional, redundant, disposable, toxic, fragmental, not reusable.
External environments (consumables)

Energy

Open circuit

Closed circuit accumulation
Renewable and clean energy
Non-toxic energy

Information

Material identification, appearance, material color

Material: sustainable, biodegradable, renewable, recyclable, recoverable, resilient, non-energy intensive, non-
corrosive, non-toxic

Types of manufacturing, raw components

Durability, longevity of components

Waste: smell, hearing, sight, color, aggression, warmth...

Space
Using space to increase the capacity of the system or to regenerate materials or energy.

Time
Use the time to increase the capacity of the system or to regenerate materials or energy.

Functional resources
Analysis of these functions in the vision of sustainable development.

Self-service

Generation of waste or loss of energy,

Buoyancy (material and form) for recycling

Density of fluids for recycling

Thermo-plasticity for recycling

Fluid retention (porosity, permeability...)

Miscible blends, non-miscibility.

Opacity and Transparency (containment components)
Reusability.

Resources of interactions

Standardization of the components of interaction

Poly-material components to multi-component materials and separable components,
Separable component,

From static to dynamic for better control and increased efficiency,

Improved loss by controlling interactions, free passage of energy.

Organizational resources

Optimization of resources, compactness,

Control and reduction of energy flow, material and signal
Containment System (security, self-sufficiency, safety)
Modularity system for recycling

Differential resources
Control and reduction of energy flow, material and signal



Anterior resources
Disposal of surplus material, components
Control and reduction of energy flow, material and signal

Waste
Recovery and suppression of waste
Modification from open circuit to closed circuit



