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Abstract

This paper underlines and debates the importance of developing specific guidelines and checklist per product typology, as tools to make eco-
efficient design become a reality.

The argumentation is accompanied by the description of a project commissioned by the NECTA Vending Solutions (the European leader of
drinks & food vending machines) to the DIS research unit (Design and Innovation for environmental Sustainability, Politecnico di Milano Uni-
versity e The DIS research unit of Politecnico di Milano University is offering, since 10 years, applied researches and company consulting on
Life Cycle Design and eco-efficiency improvement. Typical consulting activities are: Life Cycle Assessment; handbook for LCD and eco-
efficient product, service and product-service system development; procedure and tools to integrate environmental requirements into company
existing product, service and product-service system development process; courses on LCD), resulting in such tools, currently integrated into the
company product development process. The considerations are based upon on primary data and experiences.

The final results of this project are two handbooks of guidelines and checklists for the eco-efficient development of two types of vending
machines: one for Snack & Food (spirals model), the other for Hot & Cold drinks.

In order to achieve these results an LCA has been developed and a system to prioritize guidelines has been adopted; this system has led to a pro-
cedure which moves from general to specific guidelines and checklist. Finally these tools have been integrated within the company procedure.

The method adopted by DIS in this applied research is described, highlighting the observed key success factors in a project between a Uni-
versity research unit and a company.

Final considerations expand upon the matured experiences to demonstrate the importance and efficacy to go from general methods and tools to more
specific ones (e.g. specific guidelines and checklist), in order to implement Life Cycle Design principles, in the real company practices and culture.
� 2005 Elsevier Ltd. All rights reserved.
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1. Life Cycle Design: a practice to be diffused

There is a clear need to disseminate a more consistent ap-
proach to design methods, in order to implement a low

environmental impact design in the real company practices
and culture. This should be done through a broader diffusion
of effective methods, support tools and operative know-how,
having a functional and life cycle thinking approaches.

Now, this paper reviews what is generally meant by the Life
Cycle Design approach.

In the second half of the 90 s the discipline that faces in all
its dimensions the design of low environmental impact prod-
ucts, began to be defined more clearly and exhaustively. It
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also began to be clear what we should mean by Environmental
Requirements of Industrial Products and the concept of Life
Cycle Design (LCD) was introduced.

The meaning of Environmental Requirements of Industrial
Products became clear after studies and new methods for the
environmental impact assessment of products became avail-
able, i.e. methods to assess the input and output between the
technosphere and the geosphere/biosphere1.

As well, most authors (Brezet H, van Hemel C. [1]; Mont
O. [2]; Tischner U. [3]; Vezzoli C. [4]) agree that the leading
LCD principles are:

� the extension of the design horizon: from product design
to the (systemic) design of all product life cycle stages;
� a new design reference: from product design to product

function design.

Within this framework products have to be designed con-
sidering all phases of the life cycle. All activities related to
the product, from the production of materials to its distribu-
tion, to its use and finally its disposal, are considered as a sin-
gle unit. This leads to a shift from the design of the product to
the design of the product-system, as the whole of processes
characterizing its life cycle.

The second criterion of LCD is to design with regard to
product function delivered by the product, more than from
the physical product itself (Mont [2], Manzini, and Vezzoli
[5]). In fact, it is in relation to this function (functional unit)
that it is possible (e.g. with LCA) to assess whether the envi-
ronmental impact has been reduced and how. Function, a fun-
damental and historic theme in the culture and practice of
design, acquires, in this context, a new meaning and a new
vitality.

Nowadays Life Cycle Design is a discipline with a fairly
clear theoretical framework and (environmental) require-
ments definition. Anyhow, as for every emerging discipline,
it needs a broader diffusion both in design practices and
education.

A survey2 of Italian design practices, including both indi-
vidual design practices and design departments within com-
panies, highlighted a general lack of environmental
competencies on staff; e.g. few design centers know what
a Life Cycle Assessment (LCA) is; even fewer are those
who make use of it. However, what is positive is that most
of those surveyed showed a growing business commitment
to access such competencies in relation to both product de-
sign and communication tools and methods (Costa, Vezzoli
[6]).

In the last decade several tools have been developed to sup-
port, with different foci and for different purposes, the design
process in reducing environmental impacts: a) tools for envi-
ronmental life cycle assessment of products; b) support tools
for product design conceptualization and development; c) stra-
tegic design tools for sustainability; d) environmental commu-
nication tools3.

Among this considerable quantity of tools, this paper focuses
on guidelines, i.e. product type specific guidelines (and
related checklists), as essential and effective support tools
for the orientation of products’ conceptualization and develop-
ment processes.

The theme of guidelines for Life Cycle Design (LCD) is
first addressed in general terms and on what is meant by the
authors with product type specific guidelines.

The argumentation was accompanied by a description of
a method of developing specific guidelines, and by its implemen-
tation in a project commissioned by the NECTA Vending Solutions
to the Design and Innovation for environmental Sustainability re-
search unit (DIS e Politecnico di Milano University).

This is followed by feedback on project and final
considerations.

2. Guidelines for Life Cycle Design

Generally speaking, the term guideline is used to indicate
a set of procedures and tools to orient a decision making pro-
cess towards given objectives.

Being our concern to design products for environmental
sustainability:

- the decision making process is intended as the design ac-
tivity, from the briefing, to the conceptualization, to the
product development;

- the objective of concern is the minimization of the envi-
ronmental impact.

Using the above classification of tools, the guidelines for
LCD can be defined as support tools for the design process
of product conceptualization and development.

The guidelines should inspire and indicate those design de-
cisions/solutions that have the major potential to be environ-
mentally sustainable. They should also give a promising
direction to achieve environmental gains in the product that
has to be designed. This does not always happen. Even though
guidelines are based on a matured experience and knowledge
on sustainable assessment, sometimes guidelines can be mis-
leading. This has to be evaluated case-by-case.

Furthermore, it should be kept in mind that guidelines are
not fixed, but can and should evolve in time with the knowl-
edge up-dating; particularly important for the less consolidated
knowledge, such as those connected with the assessment of
sustainability.

1 Even though it is still being discussed, the most accepted environmental

assessment method is the Life Cycle Assessment (LCA).
2 The survey was conducted in 2000 by the DIS Politecnico di Milano and

funded by the Italian Environmental Protection and Technical services Agency

(APAT). A questionnaire was mailed to a representative sample of 200 Italian

design practices (both design practices and design departments within

companies).

3 Similar classifications have been proposed by various authors, such us

Simon M. [8]; Tischner [9].
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