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1 INTRODUCTION 

Over the last two decades, a growing number of methods and tools for Ecodesign has reached a vast 
audience, both in the academic and the industrial field. According to the taxonomy proposed by 
Maxwell et al. (2006), Ecodesign tools are part of a wide range of design approaches for reducing 
products environmental impacts. If compared with a full sustainable design, Ecodesign encompass 
environmental considerations for product design, but without employing ecological principles and 
without addressing social and ethical aspects (Knight and Jenkins (2009)). 
After the concept of sustainable development was introduced, many organizations revised their own 
method to meet environmental requirements for products and services. During the 1990s, a high 
number of publicly funded projects has been conducted to develop an effective Design for 
Environment (DfE) approach (Nelson et al., 2009).  
The Ecodesign field encompasses a vast number of tools, procedures, and norms, developed from 
private and public initiatives, aimed at reducing the environmental footprint of products, processes and 
services. A survey presented by Baumann et al. (2002) in early 2000s identified more than 150 
existing methods and tools for green product development, highlighting the frequent lack of practical 
relevance or testing, and the tendency to develop new tools rather than to evaluate and improve 
existing ones. One of the reasons is surely the relatively recent introduction of environmental issues 
into the traditional design field (Russo et al. 2011). 
This variety of methods generated some uncertainties regarding characteristics, differences and 
possible synergies among the tools, as well as issues on finding the best way for their implementation 
(Robèrt et al., 2002), (Vallet et al. 2009), (Fargnoli et al. 2005). Therefore, with the intent to pursue a 
higher comprehension, many authors tried to make sense of the fast-growing Ecodesign field by 
developing different classifications and comparisons. The authors conducted a deep analysis of the 
existing classification methods in the field of DfE, highlighting the preponderance of qualitative 
approaches. In fact, most of them are concentrated on identifying taxonomies and qualitative 
parameters that fit with existing methods, and just a few include questionnaires and expert interviews. 
The lack of quantitative and objective data is noticeable. There is a need for consistent methods for the 
assessment and selection of available Ecodesign methodologies, in order to help designers in choosing 
a suitable tool for their needs. 
We propose a comprehensive comparison of existing eco-improvement methods based on a 
quantitative scoring scheme that values both the number of guidelines and their distribution among the 
impact categories and life cycle phases. The main goal of the study is to provide the designer with the 
means to choose the correct eco-improvement method based on the scope of the design effort and the 
relevance of the method to the product to be redesigned. For this, we propose an interactive selection 
scheme that tailors the scoring system to the user's choice of life cycle phases and impact categories; 
adjusting the classification around the user's design needs.  
The structure of the paper is as follows. Section 2 presents a state of the art about previous 
classifications of eco-improvement methods and tools, section 3 details the data collection and 
analysis phase, as well as the proposed scoring system, and section 4 describes the current 
embodiment of the interactive selection scheme. 

2 STATE OF THE ART OF PREVIOUS CLASSIFICATIONS 

For what concerns comparative analyses, Knight and Jenkins (2009) involved a focus group of 
selected technical experts for a qualitative evaluation of a subset of eco-tools, investigating their 
potential applications along the overall design process. Luttropp and Lagerstedt (2006) analysed the 
existing eco-guidelines in order to define the so-called “Ten golden rules” for sustainable design. 
Panarotto and Törlind (2011) developed a qualitative analysis matrix of the most adopted Eco-tools 
based on the following parameters: Complexity/Time requirements; Use in companies; Aiding the 
innovation process; Final assessment of solutions; Observe products/market and Life cycle 
perspective. 
In addition, with regards to the evaluation of the relationships among different approaches and the 
accessibility to DfE methods, Robèrt et al. (2002) defined five basic complementary levels to 
completely cover the horizontal design process and the vertical design dimension, from organizational 
aspects to final product features. 
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A consistent research presented by Byggeth and Hochschorner (2006) analysed the core characteristics 
of 15 Ecodesign methods and classified them using the following criteria: 
• Methods and tools for environmental impact assessment. They study and assess environmental 

impacts associated with all the stages of a product life cycle, in order to highlight environmental 
criticalities and focus the designer attention on the most impacting aspects of the product. Such 
methods can be used both for the evaluation of a single product and for the comparison with a 
best in class. Life Cycle Assessment (International Organization for Standardization, Geneva, 
2006) is the most adopted approach. 

• Methods and tools for the comparison of environmental design strategies and product solutions. 
They provide a consistent comparison among different strategies or solutions during the design 
process, in order to identify the top performing in terms of environmental criteria. This category 
consists of intuitive and simple methods that necessarily require a reference product. For 
example, spider web diagrams (Wong et al, 2010) belong to this category. 

• Methods and tools for active eco-improvement. They consist of guidelines with varying level of 
detail that help designers to adopt solutions that aim at reducing product environmental impacts. 
Some of them work as a step-by-step guide (checklist) that can be followed in order to maximize 
the product environmental performance. 

More generally, we can identify two main categories: “Analysis and evaluation” and “Improvement” 
(Le Pochat et al., 2007). Ecodesign methods are thus divided in Eco-Assessment methods, that allow 
the analysis and evaluation of products environmental impacts, and Eco-Improvement methods, i.e. 
approaches that suggest possible solutions to overcome environmental criticalities by means of design 
guidelines. This paper will focus on the latter. 

3 DATA COLLECTION AND ANALYSIS 

We have collected and analysed a selected pool of 17 of the most popular guidelines-based eco-
improvement methods and software, in order to categorize each individual guideline based on the 
targeted life cycle phase and environmental category. The paragraph 3.1 lists the chosen eco-
improvement methods, each with a brief description, paragraph 3.2 explains how the methods were 
categorized, paragraph 3.3 describes the scoring scheme, and finally paragraph 3.4 outlines the 
classification main results. 

3.1 Considered methods and tools  
We have analysed the following methods: 
The ten golden rules: developed by Luttropp and Lagerstedt (2006), they are a generalized series of 
guidelines that synthesize a long time experience of environmental-related academic studies. The 
proposed ten rules suggest the following ways of intervention: minimize toxicity, housekeeping, 
reduce weight, reduce energy, product upgrade, improve product life, protect, manage information, 
mix different materials, and reduce the number of components. 
CONAI dossier 2010: developed by the CONAI consortium (www.conai.org) and based on a long 
experience of industrial applications, the dossier has organized more the 600 guidelines into a limited 
number of possible goals like reducing raw materials consumption, use of recycled materials, logistic 
optimization, packaging simplification, etc. 
Design for Environment Guidelines (DFE): developed by the Japanese no profit organization Global 
Development Research Centre (www.gdrc.org), the method aims at reducing the product or service 
environmental impact during the design phase. In particular, it suggests a series of specific guidelines 
for each of these phases: material extraction; production; transport, distribution and packaging; use; 
end of life; disassembly, and recycling.  
ECODESIGN online PILOT: developed by the Vienna University of Technology 
(www.ecodesign.at), the method collects a series of guidelines personalized and categorized according 
to five classes of products. Products with an intensive raw materials consumption (e.g. computers), 
products with an intensive manufacturing (e.g. furniture), products with a high impacting transport 
phase (e.g. bottles), products with a high impacting use phase (e.g. household appliances ), and 
products with a problematic disposal (e.g. batteries). 
Philips’s Fast Five Checklist: introduced by Network (2008) and developed by Philips, the method 
compares the product to improve with a reference one, highlighting the best way to redesign it 
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according to 5 categories of intervention: energy consumption; degree of recyclability; content of 
hazardous waste; durability, reparability and preciousness, and alternative ways to provide the service. 
PIT DIAGRAM, Product Ideas Tree: The PIT diagram is a method for clustering Eco-innovation 
ideas and documenting them clearly. The method combines: some key-starting points for Eco-
innovation, a hierarchical structure for ideas, and the Mind mapping technique to produce valuable 
documentation in the form of maps. 
Life-Cycle Design Strategy Wheel (LiDS): introduced and developed by (Brezet and Van Hemel, 
1997), the method proposes eight classes of guidelines to evaluate the system at the current stage and 
to improve it. 
NF E 01-005: a French normative of 2010 specific for mechanical products design, divided into five 
phases that suggest a certain number of improvement actions and provide a set of indicators to 
measure the quality of the results. 
Ecodesign Checklist Method (ECM): developed by Wimmer (1999) and commonly used as a 
complement to the MET matrix, the method aims at reducing the product environmental impact during 
its design by way of a checklist and related strategies that cover the entire product lifecycle. 
Ecodesign strategies (EEE) ECOSMES: developed by ECOSMES Masoni et Al. (2004), Ecodesign 
strategies outlines practical design considerations for producers of Electronic and Electrical Equipment 
(EEE). 
Sony’s green product check sheet and product profile: developed by Sony starting from 1954, it 
proposes long-term environmental improvement measures based on the entire product lifecycle. 
Smart Ecodesign Checklist: developed by Clark and Charter (1999), Smart Ecodesign Checklist is 
intended to help manufacturers of passive electric components meet the ever-increasing demand for 
eco-friendly components. Each of the sections starts with a checklist, followed by background 
information and more detailed advice. 
ECMA 341 - Environmental design considerations for ICT & CE products: This Standard applies 
to all audio/video, information and communication technology equipment. The purpose of the 
document is to help designers of products in the field of audio/video, information technology and 
communication to appropriately manage related environmental issues within the design process. 
Ecodesign Strategies ECOSMES: developed by ECOSMES Masoni et Al. (2004), Ecodesign 
strategies targets the entire product life cycle with a set of guidelines arranged by life cycle phase 
(www.ecosmes.net/). 
Eco-estimator: developed by Philips, Eco-estimator is an Ecodesign checklist focused on electrical 
and electronic products. It is a two-page questionnaire used to assess the total environmental impact of 
the product and compare it to a reference one.  
Eco-map: developed by the University of Bergamo Russo et al. (2014), Eco-map is a smart 
framework for LCA-targeted eco-guidelines. It combines sustainable product development with 
problem solving methods like TRIZ (Russo et al. 2008). 
Ecodesign Strategies IPPTEL: developed during the IPP-TEL project, the manual includes abstracts 
and conclusions from the studies conducted throughout the IPPTEL project and guidelines on the eco-
design of electronic products, in combination with optimised end-of-life management options. 

3.2 Categorization 
To classify the different methods listed in the previous paragraph we identified two main category 
groups: life cycle phases and impact categories. The key life cycle phases are: Pre-manufacture, the 
acquisition of raw materials; Manufacture, the set of industrial processes involved in the production of 
the final goods; Use, the actual usage of the product; and End of life, the recycle and disposal of the 
exhausted goods. Impact categories represent a subdivision of each life cycle phase. Thirteen classes 
have been identified, ranging from material consumption, energy consumption, packaging and 
transport, to reparability, maintenance, and disassembly. 
Thanks to this two category groups, we have a complete characterization of each method, describing 
when it acts and in which way; using the second level to refine the first. In the following, we describe 
the two category groups and their features. 

3.2.1 Product lifecycle coverage 
The most relevant environmental improvements are achievable through the optimization of the entire 
product life, from the procurement of the raw resources required for its creation, to its final disposal. 
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According to the well-known concept of cradle-to-grave (Vezzoli and Sciama, 2006) and its evolution, 
cradle-to-cradle (Braungart and McDonough, 2008), Eco-Improvement methods should encompass all 
the phases that characterize products lifecycles, allowing a global estimation of environmental impacts 
(Tsai et al., 2011). Product lifecycle coverage criteria takes under consideration the ability of a method 
to cover the whole product life cycle, in order to understand the extent to which designers can operate 
for the improvement of the environmental performance. 
In literature, various interpretations and definitions about products life cycle have been presented. The 
most common approach defines four main phases and a few additional phases. The four main phases 
represents a temporal evolution of the product: Pre-manufacture, Manufacture, Use and End of life. 
Relying on these considerations, methods and tools for Eco-Improvement specifically applicable to a 
single lifecycle phase have a low level of lifecycle coverage, while tools that encompass the entire life 
of the product have a high lifecycle coverage. 

3.2.2 Impact categories coverage 
Eco-Improvement methods provide specific guidelines for each considered phase. Guidelines are 
generally conceived to deal with common environmental topics, defined as essential points of matter, 
concerning the product life cycle, that are critical for the overall environmental performance. These 
criteria tend to emphasize methods that encompass the widest set of possible criticalities related to the 
product and the whole system around it. 
In the Pre-manufacture phase, the topics to be considered are the ones related to raw materials and 
semi-finished products management, including resources extraction, processing, packaging and 
supply. Manufacturing comprises topics associated with production activities, such as energy 
consumption, waste production, internal logistics, packaging and transport. Topics considered in the 
product Use phase encompass the product useful lifespan, from the moment it exits the plant gates till 
the end of its useful life; including the necessity of consumables, functioning energy, as well as 
maintenance, repair and renewal. Lastly, a consistent Eco-Improvement method should comprise 
guidelines that provide the designer with effective information related to product End of life 
management, such as recycling, stocking and disposal. 

 
Figure 1. The analysed category groups 

3.3 Analysis criteria 
The proposed classification aims at characterizing each eco-improvement method as the sum of each 
of its guidelines. To do this we studied each single guideline to understand what life cycle phases it 
pertains to and what impact categories it targets. Finally, the sum of all the guidelines for each method 
matches the method classification. 
In order to retain the total number of guidelines throughout the scoring procedure, each guideline total 
score is equal to 1. Thus, the score for each impact category or life cycle phase is equal to one divided 
by the total number of targeted categories. 
• if the guideline explicitly specifies a precise feature to improve, we attribute the entire scoring of 

the guideline to said feature (score 1); 
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• if the guideline targets 2 or more features, we equally divide its scoring to the correspondent 
features (score 0,5 for the first feature and score 0.5 for the second feature); 

• if the guideline contributes simultaneously to N features, we equally divide its scoring between 
all the features (score 1/N for each feature). 

The following table details the scoring scheme: 
Table 1. Guidelines analysis criteria 

Eco-improvement method "A" 
Guidelines Text of the guidelines Feature 1 Feature 2 Feature 3 TOTAL 
Guideline 1 Text guideline 1 1   1 
Guideline 2 Text guideline 2 0,5 0,5  1 
Guideline 3 Text guideline 3 0,33 0,33 0,33 1 
Total 1,83 0,83 0,33 3 

61% 28% 11% 
 
As aforementioned, the sum of each line is always one, but, through the sum of each column, the 
designer can appreciate how the selected method arranges its guidelines, and whether it has a focus on 
a particular life cycle phase or impact category. 
By applying the same scoring system to all the selected methods, we can obtain the complete 
classification, where each feature is equivalent to a life cycle phase or impact category. 
The following table details the combined scoring scheme. 

Table 2. Methods comparison criteria 

Methods Number of 
guidelines 

Feature 1 Feature 2 Feature 3 

Method "A" 3 1,83 0,83 0,33 
Method "B" 9 6 3  
Method "C" 50 30 12,75 7,25 
Total 37,83 16,58 7,58 
 
The combined results across the entire list of considered methods is particularly useful not only as a 
selection tool, but also to determine trends and areas which have been so far ignored by current eco-
improvement methods. 
 

3.3.1 Deviation and quantity 
To help the designer in choosing the correct eco-improvement software for his needs, the proposed 
analysis determines the quantity of relevant guidelines and their distribution among the environmental 
impact categories and life cycle phases. The number of relevant guidelines, combined with their 
distribution, is a measure of how comprehensive or specific a software is. Thus, an eco-improvement 
method with a high number of guidelines and a narrow distribution, like NF E 01-005, will probably 
feature very specific guidelines, targeted to a specific life cycle phase or a subset of impact categories. 
On the contrary, a software with a high number of guidelines and a broad distribution, like Ecodesign 
Strategies IPPTEL, should be a very comprehensive method, applicable in most instances, though with 
a more generalized approach. 
The methods' distribution was determined as the reciprocal of the standard deviation of the number of 
times each life cycle phase or impact category is targeted by an eco-guideline. Thus, a method with a 
high distribution score arranges its guidelines evenly across both life cycle phases and impact 
categories. 
To distinguish between life cycle phases and impact categories, the two separate standard deviations 
were composed as follows: 
 

𝜎𝜎 = �� 𝜎𝜎𝑝𝑝ℎ
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�
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Where: 
–  𝜎𝜎𝑝𝑝ℎ is the method standard deviation among the selected life cycle phases 
– 𝜎𝜎𝑐𝑐𝑎𝑎𝑐𝑐 is the method standard deviation among the selected impact categories 
– 𝑛𝑛°𝑝𝑝ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 and 𝑛𝑛°𝑐𝑐𝑎𝑎𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑎𝑎𝑎𝑎 is the number of selected phases and impact categories respectively 

7



ICED15 

 
Figure 2. Eco-improvement software classification 
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3.4 Main results 
The complete table of the 15 analysed methods shows the following trends: 

– Main topics across the entire set of methods are: material consumption, energy consumption, 
reuse/recyclability, and use and functionality; on the contrary, the least considered categories 
are: maintenance, emission, and reparability. 

– There are few category-specific methods (e.g. CONAI dossier 2010) and none phase-specific. 
– Methods with a very low number of guidelines can show a high level of distribution (low 

standard deviation). This may be due to their intended broad applicability and generic 
approach, or to the fact that generic guidelines are hard to categorize and have an inherent 
broad applicability. 

Essentially, we can identify two complementary approaches: on the one hand, some software have a 
high amount of eco-guidelines with a narrow distribution: Eco-map, ECMA 341, NF E 01-005, and 
ECODESIGN online PILOT; on the other hand, some software offer only a few guidelines with a 
broader scope: Eco-estimator, Sony’s green product check sheet, and The Ten Golden Rules. Only one 
eco-improvement method tries the middle ground, offering a good amount of guidelines with an even 
distribution: Ecodesign Strategies IPPTEL. 
The two different approaches are typically aimed at different design scenarios. An eco-improvement 
method with a broad scope, like The Ten Golden Rules, is best suited in the absence of a complete 
LCA (Life Cycle Analysis) of the product and it should be applied at the early stages of the design 
process, when the product itself is at the conceptual stage. Once the final product has been clearly 
defined and its environmental impacts have been studied in detail, there is a need of a more surgical 
approach. Eco-improvement methods with a narrow distribution across either the life cycle phases or 
the impact categories were devised for the latter scenario, where the environmental criticalities of the 
product have been defined. 

4 INTERACTIVE SELECTION SCHEME 

Working on the premise that no approach is best by itself, we devised an interactive selection scheme 
that will enable the designer to choose the eco-improvement software most fitting to his design needs. 
The selection scheme, based on the aforementioned table of figure 2, allows the designer to choose a 
subset of life cycle phases and impact categories (Fig. 3). Guidelines pertaining exclusively to a life 
cycle phase or impact category that has been excluded by the user are automatically removed from the 
table of figure 2, which in turn updates the results to show the number of relevant guidelines and the 
new distribution. The user will have a new classification tailored to his needs and will be able to select 
the most fitting eco-improvement method. 
For example, we may find that Design for Environment Guidelines has the most guidelines targeting 
the consumption of raw materials at the pre-manufacturing stage, or that Smart Ecodesign Checklist 
has the most guidelines for reducing the energy consumption of the product use phase. By selecting 
only a subset of life cycle phases or impact categories, the designer will be able to gauge each software 
strong suit. Furthermore, a list of the relevant guidelines across all the analysed methods may be easily 
assembled, thus superseding each single software deficiencies.  
A further option allows the user to give priority to some categories and life cycle phases, by specifying 
a low, normal or high preference (Fig. 3). This might be the case when the designer does not want to 
completely exclude one category, but wishes to give a greater importance to other topics. By defining 
a low priority for said category, the user retains all of its guidelines, but is presented with a radar 
diagram weighted on his choice of preferences (Fig. 3). The choice in preference has no effect on 
either distribution or number of relevant guidelines; however, by tweaking the graphical results it 
contributes in determining the final choice of eco-improvement method. 
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Figure 3. Interactive interface for eco-improvement methods selection 

 

5 CONCLUSIONS 

In the present paper, we proposed a possible classification of 17 of the most known eco-improvement 
methods, based on category groups that discriminate the product lifecycle phases and the categories of 
environmental impact. The analysed methods are very heterogeneous, in terms of both guidelines 
composition and their arrangement across the selected impact categories, and thus hard to compare. 
We proposed a simple scheme, based on standard deviation criteria, for comparing the methods on the 
number of guidelines and their distribution on the aforementioned categories. For each environmental 
topic, we provide a quantitative value that allows the designer to compare such heterogeneous 
methodologies. 
An interactive selection scheme has also been proposed. Through the selection of a subset of life cycle 
phases and impact categories, the methodology yields a new classification tailored to the user's needs, 
empowering him to select the most fitting eco-improvement method. Moreover, a list of the relevant 
guidelines across all the analysed methods may be easily assembled, thus superseding each single 
software deficiencies. 
A possible software implementation and an analogue process for eco-assessment methods are 
currently under development. 
 

REFERENCES 
Baumann, H., Boons, F., & Bragd, A. (2002). Mapping the green product development field: engineering, policy 

and business perspectives. Journal of Cleaner Production, 10(5), 409–425. doi: 10.1016/S0959-
6526(02)00015-X 

Braungart, M., & McDonough, W. (2008). Cradle to Cradle: Remaking the Way We Make Things. New York: 
North Point Press. Retrieved from http://www.amazon.com/Cradle-Remaking-Way-Make-
Things/dp/1400157617 

Brezet,  H.,  C.  Van Hemel (1997).  “Eco-design:  a promising approach to sustainable production and 
consumption.”  UNEP, Paris.  CEC Status Report: Towards a Sustainable Information Society, DG XIII. 

Byggeth, S., & Hochschorner, E. (2006). Handling trade-offs in Ecodesign tools for sustainable product 
development and procurement. Journal of Cleaner Production, 14(15-16), 1420–1430. 
doi:10.1016/j.jclepro.2005.03.024 

Clark, T., and M. Charter. "Eco-design checklists for electronic manufacturers, systems integrators, and 
suppliers, of components and sub-assemblies." The Centre for Sustainable Design, Farnham (1999). 

10



ICED15  

Fargnoli, M., Sakao, T., Notarnicola, S. (2005) A Procedure to Identify Effective Redesign Options in 
Ecodesign. Proceedings of ICED05: Engineering Design and the Global Economy, 2418-2431.  

Knight, P., & Jenkins, J. O. (2009). Adopting and applying eco-design techniques: a practitioner's perspective. 
Journal of Cleaner Production, 17(5), 549–558. doi:10.1016/j.jclepro.2008.10.002 

Le Pochat, S., Bertoluci, G., & Froelich, D. (2007). Integrating ecodesign by conducting changes in SMEs. 
Journal of Cleaner Production, 15(7), 671–680. doi:10.1016/j.jclepro.2006.01.004 

Luttropp, C., & Lagerstedt, J. (2006). EcoDesign and The Ten Golden Rules: generic advice for merging 
environmental aspects into product development. Journal of Cleaner Production, 14(15-16), 1396–1408. 
doi:10.1016/j.jclepro.2005.11.022 

Masoni, P., Sara, B., Scimia, E., Raggi, A., (2004). VerdEE: a tool for adoption of life cycle assessment in small 
and medium sized enterprises in Italy. Progress in Industrial Ecology, an International Journal, 1(1), 203-
228. 

Maxwell, D., Sheate, W., & van der Vorst, R. (2006). Functional and systems aspects of the sustainable product 
and service development approach for industry. Journal of Cleaner Production, 14(17), 1466–1479. 
doi:10.1016/j.jclepro.2006.01.028 

Nelson, B. A., Wilson, J. O., Rosen, D., & Yen, J. (2009). Refined metrics for measuring ideation effectiveness. 
Design Studies, 30(6), 737–743. doi:10.1016/j.destud.2009.07.002 

Network, H.  B. (2008). “Pharos: Signaling the Future of Material Selection Retrieved.” October 10th, 2008, 
from http://www.pharoslens.net/. 

Panarotto, M., & Törlind, P. (2011). Sustainability Innovation in Early Phases. In ICED11: 18th International 
Conference on Engineering Design (pp. 187–197). Retrieved from 
http://www.designsociety.org/publication/30591/sustainability_innovation_in_early_phases# 

Robèrt, K.-H., Schmidt-Bleek, B., Aloisi de Larderel, J., Basile, G., Jansen, J. L., Kuehr, R., Wackernagel, M. 
(2002). Strategic sustainable development — selection, design and synergies of applied tools. Journal of 
Cleaner Production, 10(3), 197–214. doi:10.1016/S0959-6526(01)00061-0 

Russo, D., Rizzi, C., Montelisciani, G. (2014). Inventive guidelines for a TRIZ-based eco-design matrix. Journal 
of Cleaner Production. 76, 95-105. 

Russo, D., and Regazzoni, D. (2008). TRIZ Laws of evolution as eco-innovation method. Proceedings of 
IDMME-Virtual Concept: 8(10). 

Russo, D., Regazzoni, D., Montecchi, T. (2011) Eco-design with TRIZ laws of evolution. Procedia Engineering 
Elsevier. 9, 311-322. 

Tsai, J.-P., Lee, R.-S., & Wang, M.-C. (2011, January 9). Development of Eco-Innovative Framework and 
Methodology for Product Design. International Journal of Systematic Innovation. Retrieved from 
http://www.ijosi.org/index.php/IJOSI/article/view/44 

Vallet, F., Millet, D., Eynard, B., (2009). Investigating the Use of Eco-Design Guides: Presentation of two Case 
Studies. Proceedings of ICED09. Vol. 5, Design Methods and Tools (pt. 1) 

Vezzoli, C., & Sciama, D. (2006). Life Cycle Design: from general methods to product type specific guidelines 
and checklists: a method adopted to develop a set of guidelines/checklist handbook for the eco-efficient 
design of NECTA vending machines. Journal of Cleaner Production, 14(15-16), 1319–1325. 
doi:10.1016/j.jclepro.2005.11.011 

Wimmer, W. (1999, February). The ECODESIGN checklist method: a redesign tool for environmental product 
improvements. In Environmentally Conscious Design and Inverse Manufacturing, 1999. Proceedings. 
EcoDesign'99: First International Symposium On (pp. 685-688). IEEE. 

Wong, Y. L., Lee, K. M., & Yung, K. C. (2010). Model scenario for integrated environmental product 
assessment at the use of raw materials stage of a product. Resources, Conservation and Recycling, 54(11), 
841–850. doi:10.1016/j.resconrec.2010.01.003 

 
  

11



ICED15 

 

12


	Comparison and classification of Eco improvement methods
	Abstract

	1 Introduction
	2 state of the art of previous classifications
	3 DAta collection and analysis
	3.1 Considered methods and tools
	3.2 Categorization
	3.2.1 Product lifecycle coverage
	3.2.2 Impact categories coverage

	3.3 Analysis criteria
	3.3.1 Deviation and quantity

	3.4 Main results

	4 Interactive selection scheme
	5 Conclusions
	References




