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FOREWORD

How will we manage – even with growing world population and a generally higher stand-

ard of living – to cut down our use of resources and reduce our impact on the environ-

ment? For the human race this will be a question of survival. There is a limit to the level of 

pollution our planet can cope with before the damage becomes permanent and incalcu-

lable. Global warming is a direct consequence of our fossil fuel consumption.

A number of ways have been proposed for a more careful management of our resources 

and of our environment: we can increase process effi ciency, recycle waste, use renew-

able energies and raw materials, or revise our consumer habits. One particularly effective 

lever is product design. Ecodesign takes account of resource consumption and envi-

ronmental stress with regard not only to the manufacturing of products but also to their 

subsequent use.

There are enormous possibilities for optimisation, particularly during the use phase of a 

product; a longer use phase – resulting, for example, from robust or modular construc-

tion – is already one way of saving resources. Ecodesign can also be extended to service 

concepts, leading to new, sustainable business models which are concerned not merely 

with selling as many products as possible but which aim to sell “utility value”.

This publication from Hessen-Umwelttech offers an introduction to the fi eld of Ecode-

sign, without claiming to give a complete account of all its different facets. Many exam-

ples from everyday practice are used to underline the great variety of possible concepts. 

I wish you very enjoyable reading and hope that you will fi nd a wide variety of interest-

ing ideas – whether as a developer and provider or as a buyer of innovative, resource-

effi cient products and services.

Tarek Al-Wazir 

Minister of Economics, Energy, Transport and Regional Development, State of Hessen







6  Cf. for example Schäppi, Manfred/Andreasen, Mogens M./Kirchgeorg, Manfred/Radermacher, Franz Josef (2005): 
Handbuch Produktentwicklung, Carl Hanser Verlag, Munich/Vienna, p. 300.

7  Tischner et al. (2000): Was ist Ecodesign, Birkhäuser, Basel, Boston.

Ecodesign (also known as green design or sustain-

able design) aims primarily to reconcile ecological 

and economic advantages by means of good design 

solutions. Ecodesign follows a systematic procedure 

in order to integrate ecological aspects as early as 

possible into the process of product planning, devel-

opment and design and to implement them through-

out the entire life cycle of the product. This means 

that the classic criteria of product development (such 

as profi tability, safety, reliability, ergonomics, tech-

nical feasibility, aesthetics) are now being joined 

by environmental demands. The idea behind the 

term Ecodesign is that ecology and economy must 

be brought together during the Ecodesign proce-

dure by means of good design.7

2.2  WHAT IS ECODESIGN? 
A FEW DEFINITIONS                 

Figure 2: Diagram showing the life cycle of a product, in this case a newspaper.  
Source: Manuel Gamper, Andrin Häfeli, Sandro Macchi, students at the ZHDK Zürich

The earlier a company starts to integrate environ-

mental and social aspects into its strategic considera-

tions the more likely it is that its efforts will bear fruit. 

A common rule of thumb states that about 80 per-

cent of the total costs involved in a product are deter-

mined during the product development and design 

phase.6 Much the same applies for environmental 

characteristics in general. If, during the drafting 

phase, strategic planners, product developers and 

designers have the right information available, use 

the right tools and ask the right questions, they will 

be in a position to design goods which make sense 

both ecologically and economically. This procedure 

is called Ecodesign and will be defi ned in more detail 

in the next section.
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4.  Ecodesign strategies

17    Cf. for example Tischner et al. (2000): Was ist Ecodesign, Birkhäuser, Basel, Boston.

Sustainable goods fulfi l the following criteria as far as possible:

They are
practical: fulfi lling a function, solving a real problem,

effi cient and effective: in their input of resources, energy and land,

 solar: making use of renewable energies during production and use:  
sun, water, wind, geothermal energy, muscular energy or sustainably produced biofuels,

 safe: hazard-free, healthy, even “foolproof”, ergonomic, and harmless for the natural environment/
pollutant-free

  reasonably long-lasting: short-lived or durable (depending on function), but always within reasonable limits,
and if short-lived, must be particularly recyclable (see below),

  recyclable: waste becomes a nutrient, closing technical and natural cycles,

 as regional as possible and reasonable: minimum transport and packaging

 social: good for the socio-cultural environment, enhancing the quality of life, securing employment,
produced under (regionally) acceptable working conditions,

 high-quality: reasonable price-performance ratio, well appreciated by the user, 
securing the economic livelihood of the supplier. 

These characteristics should all be considered in terms of a product’s entire life cycle. It is often diffi cult to fulfi l 
all of the criteria equally well during the design and development process, for example regionalisation versus 
effi ciency – compromises must often be made. The aim is to identify the most readily feasible and marketable 
combination of ecological, economic and social characteristics.

The Ecodesign Strategy Matrix (see Service Section, 

p. 45) gives an overview of the most important strate-

gies and shows how they can be implemented in the 

life cycle of a product.

The major criteria for ecological requirements in 

product design are:

   Optimise material input (reduce material input, 

choose suitable material, close material loops, 

avoid waste)

   Optimise energy input (energy effi ciency, use of 

renewable energy)

   Minimise land use

   Minimise pollutants and hazards

   Maximise benefi t

The most important phases of a life cycle are: 

   Raw material sourcing and product manufacturing

  Use

4.1 THE MOST IMPORTANT ECODESIGN STRATEGIES IN DETAIL 

Many goods designed today are still far from being 

environmentally friendly, let alone sustainable. And 

this despite the fact that the required methods and 

tools have long been available, and that many ex-

amples of ecologically and socially useful products 

and offerings already exist and have proved success-

ful on the market.17 Fleeting trends and short-lived 

products run counter to ecoeffi cient production and 

consumption systems. Management and employees 

often have too little scope or too limited budgets to 

give thought to new and radically improved busi-

ness models and offerings. Further obstacles are the 

much-cited complacency and conservatism of some 

of the players and the “we’ve never done it that way/

we’ve always done it that way” mentality. And fi nally, 

the failure of many Ecodesign projects is due to in-

adequate planning of marketing and communication 

strategies, resulting in very little demand. And yet, for 

many companies and products the implementation 

of Ecodesign strategies presents no major diffi culties 

at all.

The box below gives an overview of general Ecode-

sign (and social design) strategies. The most impor-

tant of them are explained in greater detail in the fol-

lowing sections and illustrated by practical examples.

TIP
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Carus GmbH & Co. KG, a medium-sized enterprise in Marburg, conducted an ecological analysis of commercially 
available LED lamps with the aid of a disassembly study and benchmarking, and used the results to develop a rad-
ically improved product design. This new design comprises major savings in materials, a reduction in the number 
of different materials used, easier recyclability, and a longer service life due to optimisation of the cooling space.
An additional objective was to achieve resource and energy effi cient automated production in Germany. Carus was 
able to draw on the know-how of the parent company Seidel in the design of packaging for the cosmetics industry.

The examples below illustrate strategies for optimised 

material input in production (Carus LED lamps), ma-

terial effi ciency during the use phase (coffee capsules 

from Swiss Innovation Products GmbH), lightweight 

construction (body from EDAG), use of environmen-

tally friendly materials (Biowert’s AgriPlastBW mate-

rial) and design for a circular economy (Köhl, waste 

containers from the ESE Group). 

Material effi ciency in production
The aim here is to make more effi cient use of ma-

terials in production by better product design, and 

by avoidance or re-use of production wastes with 

the aid of optimised manufacturing processes. New 

production technologies such as 3D printing or in-

telligent production methods (Industry 4.0) open up 

fascinating possibilities here (see also Section 4.2.3).

8 CRITERIA FOR THE CHOICE OF MATERIALS

1 
Give priority to materials which use up as few resources as possible (including water and land), 
and opt for renewable materials wherever practicable.

2 Give priority to materials produced by using energy-effi cient methods and renewable energies.

3 Give priority to materials which involve as few harmful substances and emissions as possible.

4 
Check the origin and choose regionally produced materials wherever practicable, minimise 
transports and give priority to sustainable means of transportation.

5 Choose materials with optimum durability for the expected or desired use of the product.

6 
Choose materials suitable for a circular economy, maximise re-use or recycling and minimise waste; 
use compostable materials wherever practicable..

7
Choose materials which increase biodiversity and are of advantage for the protection of natural 
areas, for example which do not require monocultures or destroy valuable biotopes.

8 Take account of social aspects, such as working conditions during cultivation and material sourcing.

Table 3: Criteria for the choice of sustainable materials. Source: Ursula Tischner

    EXAMPLE: 
Material effi ciency in production – redesign of LED lamps

“Ecodesign is important for the success of the energy turnaround.
We are glad to make a contribution with our material effi ciency approach.”

Dr. Andreas Ritzenhoff, Managing Director of Carus GmbH & Co. KG, on the subject of Ecodesign
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Capatect System Natur+ is a composite thermal 
insulation system (CTIS) consisting of a hemp fi bre
panel, a mineral reinforcing compound and fab-
ric, and a mineral fi nishing coat. The CTIS is manu-
factured by DAW in Ober-Ramstadt. The insula-
tion system is recyclable and made of a fast grow-
ing renewable raw material produced regionally 
without pesticides or fertilisers. Hemp has a pos-
itive life cycle assessment: while still growing on
the fi eld the plant draws signifi cantly more carbon 
dioxide from the atmosphere than is released
during cultivation, harvesting, processing and
transport. The hemp fi bre panel does not need 
any chemical additives. In addition to its effi cient
thermal insulation, the material provides good
soundproofi ng and heat protection. Among other 
awards, it received the German energy effi ciency 
prize Perpetuum 2015.

www.caparol.de

Many products still harbour great risks for human 

beings and the environment. Particular problems 

are presented by the diffusion of hormonally active 

or carcinogenic substances and the release of aller-

gens. The synergistic effects of a wide range of dif-

ferent substances are already demonstrating very 

alarming consequences. Ultimately, many of the 

harmful substances escaping into the environment 

do not only contaminate the ecosystems but also fi nd 

their way into our organisms indirectly via the food 

chain. Existing legislation (such as REACH and RoHS, 

see Chapter 2) covers some of these substances but 

by no means all of them. Product design must ensure 

that the risks for human beings and the environment 

are eliminated or minimised. Developers should also 

ask what risks are likely to be encountered at the pre-

liminary production stages and during recycling or 

disposal.

   EXAMPLE:
Thermal insulation made of hemp 
and free of harmful substances

Biodegradability and compostability of plastics

Conventional plastics based on petroleum and other chemical substances and additives are as a rule not biode-
gradable but rot very slowly and can harm fl ora and fauna if not correctly collected for recycling or disposal. In the 
meantime there are a large number of biodegradable plastics on the market. Materials and chemicals are generally 
considered to be biodegradable if they can be removed from the environment by microorganisms or enzymes and 
restored to mineral cycles, for example in soil or water. However, there are also materials which, although disinte-
grated by biological processes into small particles, are not completely decomposed and present problems when 
the small particles are dissipated into the environment. The so-called “oxo-biodegradable” or “oxo-degradable”
plastics, for example, with additives which consist mostly of metal ions (cobalt, manganese, iron, zinc) and speed
up chain degradation in plastics, are problematic because they disintegrate into very small, barely visible fragments
which do not biodegrade and fi nd their way into our food chain.21

The term “bioplastics”, on the other hand, refers to a group of plastics which are produced (partly) from natural 
materials, such as starch from potatoes, sugar cane or maize, or are biodegradable, or both.22 Many bioplastics are
compostable, but they need certain conditions such as heat or a particular pH value before they can truly be rein-
tegrated relatively quickly into the natural cycle. This means that they cannot be composted at home in the garden. 
They are often sorted out even in industrial composting plants because they do not decompose quickly enough and 
can spoil the quality of the compost.

The OECD Test Guideline for biodegradability23 distinguishes between “ready biodegradability” (rapid and com-
plete biodegradation), “inherent biodegradability” (limited, but still basically possible degradation) and, in the case 
of bioplastics, “compostability”. A material is recognised as compostable only if at least 90 percent of the materials 
are biodegraded within 12 weeks in an industrial composting plant in accordance with European Standard EN 
13432. If the matter is taken seriously, the terms biodegradable or compostable should be used only for plastics of 
this kind, and further information on the time frame, the degree of degradation and the necessary ambient condi-
tions should be provided.24  

21    Cf. Endres, Hans-Josef/Siebert-Raths, Andrea: Technische Biopolymere. Hanser-Verlag, Munich 2009.
22    Cf. http://en.european-bioplastics.org  23    Cf. www.oecd.org/chemicalsafety/testing/
24  Cf. http://en.european-bioplastics.org/wp-content/uploads/2011/04/fs/Biokunststoffe_de.pdf.

European Bioplastics recommends that the unambiguous claim “compostable” should be used where possible. Evidence must 
then be provided with corresponding references (ISO 17088, EN 13432/14995 or ASTM 6400 or 6868), a certifi cation and 
labelling (Vinçotte Seedling logo and DIN CERTCO, Vinçotte OK compost logo).

4.1.3 POLLUTION-FREE AND RISK-FREE DESIGN 

Insulating panel of 
hemp fi bre     

Mineral reinforcing 
compound and 
reinforcing fabric

Mineral fi nal coat 
and façade paint
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Attention is also being directed to what are known as “social innovations”. The hope behind these strategies 

is that, by sustainable reorganisation of the entire systems and by exerting infl uence on the major interfaces 

between producers, consumers and stakeholders, it will be possible to bring about much more far-reaching 

changes in production methods and consumer behaviour and prevent rebound effects.28

28  Cf. Tukker, A./Tischner, U. (eds.) (2006): New Business for Old Europe. Product-Service Development, Competitiveness and 
Sustainability. Greenleaf Publishing, Sheffi eld; Tukker A. et al. (eds.) (2008): System Innovation for Sustainability 1: Perspectives 
on Radical Changes to Sustainable Consumption and Production, Greenleaf Publishing, Sheffi eld; Geerken, T./ Borup, M. (eds.) 
(2009): System Innovation for Sustainability 2: Case Studies in Sustainable Consumption and Production – Mobility, Greenleaf 
Publishing, Sheffi eld; Tischner, U. et al. (eds.) (2010): System Innovation for Sustainability 3: Case Studies in Sustainable Con-
sumption and Production – Food and Agriculture, Greenleaf Publishing, Sheffi eld; Lahlou, S. (ed.) (2010): System Innovation for 
Sustainability 4: Case Studies in Sustainable Consumption and Production – Energy Use and the Built Environment, Greenleaf 
Publishing, Sheffi eld. 

4.2.1  PRODUCT SERVICE SYSTEMS (PSS)

The objective of this strategy is to devise concepts 

for entire product service systems in order to bring 

about improvements in the ecological – and partly 

also in the social – aspects within the overall system, 

and to do this more radically than would be possible 

in conventional product/sales systems. PSS is gener-

ally subdivided into three categories:

a)  Product-related strategies: the product continues 

to be sold, a change of owner takes place. In ad-

dition, effi ciency enhancing services are offered, 

such as a delivery service and repairs, lifetime ex-

tension services or consultancy.

b)  Use-oriented strategies: these are centred on the 

use of the product; no more selling takes place. Car 

sharing and hiring services are included here. Pay-

ments are made for the use of the product, but the 

product itself remains the property of the manu-

facturer or the service provider.

c)  Result-oriented strategies, such as energy ser-

vices or chemical leasing. Here the customer pays 

for particular results, in the case of energy servic-

es for good lighting or heating, and in the case of 

chemical leasing for a varnished or painted prod-

uct. Another example is pest control on fi elds. How 

the service provider brings about the result is of 

no concern for the customer. The service provid-

er usually possesses much more know-how than 

the customer and can therefore achieve the result 

more effectively and with more economic use of 

materials.

The rebound effect

The term “rebound effect” means that, in spite of – or as a consequence of – the greater resource and energy 
effi ciency of a product, a higher rate of consumption may be triggered which can eat up part of the savings 
achieved. In the worst case, savings can even be over compensated (backfi re effect).

This effect can take place not only at the individual level or in private households but equally well in companies 
or in the economy as a whole. The underlying mechanisms are, for example, cost savings resulting in higher con-
sumption; psychological effects, where good conscience leads to higher consumption; accumulation of consum-
er goods, where second appliances are purchased because of their greater effi ciency; or increased economic 
growth due to effi ciency technologies which make raw materials cheaper or which enable the use of technolo-
gies which had up to then been too expensive.

One example here is the introduction of laptops, which are more effi cient in terms of material and energy than 
a regular desktop computer. However, many users nowadays make use of both together, so that the improved 
effi ciency fails to bring about an absolute reduction of materials and energy in computer use.
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Environmental design tools are generally found in 

the following four areas:

   Analysing ecological strengths and weaknesses

   Setting priorities, selecting the major potentials 

for improvement

   Implementation: support with design, identifi ca-

tion of ideas, detailing of ideas

   Comparing against other important criteria: 

cost-benefi t estimate, performance auditing 

prior to market launch

Many tools can be used in various phases of  the Eco-

design process. For example, ecological strengths 

and weaknesses can be analysed equally for the ini-

tial situation in Phase 1, for alternative draft concepts 

in Phase 2, for prototypes in Phase 4, and for the 

completed product after market launch in Phase 6.

The following sections describe a normal Ecodesign 

procedure in combination with useful tools.

5.2.1  ECOLOGICAL ANALYSIS OF 
PRODUCTS AND SYSTEMS 
(PHASE 1)

This phase is concerned with identifying, quantifying 

and weighting environmentally harmful factors asso-

ciated with a product, a product system, a service or 

a concept. This is carried out in more or less greater 

detail, depending on the availability of time, staff or 

budgets. In all cases, however, the whole life cycle 

of a product should be investigated, even if it is not 

always possible to carry out a full LCA with compre-

hensive quantitative surveys of all environmental im-

pacts.

Life cycle assessments according to ISO 14040 and 

ISO 14044 comprise the following phases:

(1) Goal and scope defi nition

(2) Inventory analysis

(3) Impact assessment

(4) Interpretation.35

During the goal and scope defi nition phase, the fi rst 

step is to defi ne the purpose for which the life cycle 

assessment is to be used and which elements of the 

product system are to be analysed or where the limits 

of the system are to be set. A functional unit is then 

defi ned as the measure for environmental impacts, 

for example a use, one hour of use, one passenger 

kilometre or the like. Many of the results of the life 

cycle assessment will depend on these defi nitions, 

since, for example, differences in the limits drawn for 

a system can fade environmental impacts either in or 

out. If already existing life cycle assessments are to 

be compared with one another, the selected scope 

and the analysed environmental impacts will show 

whether the environmental impacts are really compa-

rable. One pragmatic way for companies to deal with 

this is to concentrate mainly on the factors which can 

be infl uenced by the company and to fade out those 

which are outside the company’s sphere of infl uence 

or are in any case the same for all product systems. 

A coffee machine manufacturer, for instance, could 

ignore the production of the coffee powder.

In the inventory analysis phase all inputs and outputs 

of the defi ned system are recorded. A survey is made 

of resource consumption (including water and en-

ergy use), emissions and waste. These are then set 

against the useful output (the product and its func-

tional units).

The impact assessment fi nally assigns the inputs and 

outputs to various impact categories, for example 

contributions to the greenhouse effect or the ozone 

hole, the acidifi cation of the soil, and human or envi-

ronmental toxicity. The impact assessment results in a 

quantitative statement on the harmful environmental 

effects of the product in question. These are then or-

dered into a set of impact categories, which can be 

conclusively assessed in the interpretation phase and 

which indicate where action is most urgently needed 

for the analysed product system.36 

35    DIN EN ISO 14040:2009-11: Umweltmanagement – Ökobilanz – Grundsätze und Rahmenbedingungen (ISO 14040:2006); 
deutsche und englische Fassung EN ISO 14040:2006 [Environmental management – Life cycle assessment - Principles and framework 
(ISO 14040:2006); German and English versions EN ISO 14040:2006] / DIN EN ISO 14044:2006-10: Umweltmanagement  Ökobilanz – 
Anforderungen und Anleitungen (ISO 14044:2006); Deutsche und englische Fassung EN ISO 14044:2006 [Environmental 
management – Life cycle assessment - Requirements and guide-lines (ISO 14044:2006); German and English versions EN ISO 14044:2006].

36    Cf. also the life cycle assessment database of the Umweltbundesamt [The UBA] for LCAs which have already been drawn up: 
www.probas.umweltbundesamt.de/php/index.php and the following list of available software tools: 
http://eplca.jrc.ec.europa.eu/ResourceDirectory/faces/tools/toolList.xhtml
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 Emissions avoided and safety precautions observed?

 Not readily separable material mixtures or coatings avoided? 

 Chemical surface treatment sustainable?

 Preference given to nearby suppliers and upstream suppliers?

Delivery/installation:

 Amount of packaging minimised?

 Transport distances optimised?

Use/benefi t (customer)

 Design tailored to the target group?

 Service offers prepared? 

 In the case of potentially durable goods, all of the following criteria:

    Robustness, reliability, not susceptible to wear?

    Repairability, maintainability?

    Combinability, adaptability?

    Variability, multifunctionality? 

    Multiple and shared use possible?

  For consumables such as hygienic paper, disposable cutlery especially:

    Recyclability/biodegradability?

    Take-back obligation?

    Pollutant-free?

    Environmentally compatible disposal?

 Product readily understandable for users?

 Dirt-repellent, easy to clean?

  Minimal material and energy input: during use, care and maintenance?

 Low pollutant input/emission during use?

Re-use/recycling (own facilities/recycling company)

 Is there a product take-back guarantee? 

 Is there a recycling strategy?

 Can the product be disassembled?

 Can different materials be separated?

 Low number of different materials?

 Low material and energy consumption for re-use/recycling?

Disposal in own facilities or by disposal company?

 Compostability, fermentability (closing of natural cycles)?

  Incineration characteristics (harmless surface treatment)?

 Environmental impact as a result of disposal?







If a whole series of promising ideas have been gen-

erated, it will be necessary to select the best. A useful 

aid here is the Ecodesign Portfolio chart. On two axes 

it categorises the environmental relief resulting from 

the new solution and also the anticipated market po-

tential. All solutions are positioned in the portfolio ac-

cording to whether environmental relief and market 

potential are high or low. Only the solutions placed in 

the top right quadrant should be followed up further.

Detailing of solutions can be done with Ecodesign 

checklists. These are quick and easy to use and pro-

vide a pragmatic basis for action. Here again the 

Ecodesign strategies in Chapter 4 play a key role. For 

example, aspects of energy and material consump-

tion are to be taken into consideration, absence of 

pollutants targeted, and material and product cycles 

closed. At this point in the process, the criteria in the 

checklist serve as reminders not to forget important 

aspects during product development.
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5.2.3  REVIEW OF THE NEW SOLUTIONS
(PHASES 4 AND 6)

The new solutions have to be evaluated at various 

stages of the Ecodesign process, not only from the 

environmental angle but also with an eye to the other 

quality criteria, such as functionality, cost effective-

ness, marketability and technical feasibility. Suitable 

tools here include environmental accounting, benefi t 

analysis, House of Environmental Quality, evaluation 

matrices and portfolios.41 

A highly practicable tool is the Ecodesign spider 

chart, which brings up to eight overarching evalua-

tion criteria together in a single tool. The spider chart 

enables several solutions to be evaluated in compar-

ison both with one another and with a reference sit-

uation, for example the situation at the start or the 

market average. Points are allotted under each indi-

vidual criterion, ranging from 0 (poor) to 6 (good), 

and the scores on all axes are connected. The result 

is a quality profi le of the solution under considera-

tion. The solution with a profi le reaching out furthest 

from the centre will be the best. The spider chart can 

be linked with the Ecodesign checklist by using the 

most important aspects in the checklist as evaluation 

criteria on the spider chart. Here an example of a 

stand-ard set of Ecodesign evaluation criteria for the 

spider chart:

(1) Cost effectiveness, (2) sensible use, (3) health and 

safety, (4) durability aspects, (5) material effi ciency, 

(6) energy effi ciency, (7) avoidance of pollutants, (8) 

avoidance of waste/recycling.

An example of this is given in the fi gure below.

Figure 9:

Ecodesign spiderweb

diagram for two 

products.

Source: Ursula Tischner

41 Tischner et al. (2000): Was ist Ecodesign, Birkhäuser, Basel, Boston.

Figure 8: Ecodesign Portfolio – portfolio chart 
for categorising and selecting ideas and solutions
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7.1 ECODESIGN STRATEGY MATRIX

ECODESIGN STRATEGIES IN THE VARIOUS PHASES OF A PRODUCT LIFE CYCLE

Raw material 
sourcing, product 
manufacturing

Use Upcycling, re-use, 
recycling

Disposal Distribution 
in all phases

Optimise 
material 
input, 
including 
avoidance 
of waste

Quantitative: 
amount of 
material/ 
Qualitative: 
type of 
material

Reduce material 
input: lightweight 
construction, increase 
material effi ciency in 
the production chain, 
reduce rejection 
rate, avoid produc-
tion wastes, choose 
low-waste production 
methods and materi-
als, bring production 
wastes back into 
production or return 
them for direct recy-
cling, raw materials 
from nearby sources, 
renewable raw 
materials, readily and 
suffi ciently available 
materials, secondary 
materials, correct 
sorting by type of 
production wastes, 
identify materials, 
standardise materials, 
avoid packaging.

Reduce material 
input for operation 
and maintenance, cut 
down material losses, 
minimise waste from 
use and from mainte-
nance/repair.

Choose renewable 
operating materials,
use operating materi-
als which are available 
in suffi cient quantities, 
use secondary mate-
rials, design products 
which are as durable 
as possible and as 
suitable for re-use and 
further use as possible, 
avoid packaging.

Make provision for effi -
cient material recycling, 
reduce material input in 
the recycling process, 
eliminate residual 
waste, opt for effi cient 
upcycling, re-use and 
recycling rather than for 
disposal.

Use recyclable materi-
als, identify materials, 
keep materials correctly 
sorted by type, check 
material compatibility of 
multimaterial systems, 
standardise materials, 
make provision for 
high-quality material 
recycling, design prod-
ucts to be completely 
recyclable.

Preferably design 
zero-waste concepts 
so as to ensure that 
neither product 
nor components or 
materials need to be 
disposed of.

Use readily dispos-
able materials, re-
duce material input 
for disposal. Choose 
pollutant-free, com-
postable or com-
bustible materials, 
identify materials, 
standardise
materials.

Choose material-
effi cient means 
of transportation, 
avoid packaging, 
reduce pack sizes 
and adapt to means 
of transportation, 
optimise packaging 
design (the corre-
sponding strategies 
for the other phases 
continue to apply).

Choose a low-waste 
type of transporta-
tion, avoid packag-
ing, use re-usable 
packaging systems, 
avoid transportation 
damage.

Optimise 
energy input

Quantitative: 
amount of 
energy/ 
Qualitative: 
type of 
energy

 

Choose product 
variants requiring less 
energy for manu-
facture, increase the 
energy effi ciency 
of the production 
chain, use low-energy 
materials.

Improve energy 
management, 
choose effi cient 
energy generation 
(e.g. cogeneration),
recover energy, 
choose renewable 
energies.

Increase energy 
effi ciency during use, 
reduce energy input 
for operation and 
maintenance, use 
low-energy operating 
resources.

Choose renewable 
energies, recover 
energy.

Increase the energy ef-
fi ciency of the recycling 
process, choose an 
energy-saving recycling 
process.

In the product: keep 
the energy content of 
the product at as high 
a level as possible, give 
priority to direct re-use 
and further use.

In the recycling process: 
use renewable energies, 
recover energy.

Increase the 
energy effi ciency 
of the disposal 
process, choose an 
energy-saving or 
energy-generating 
disposal process.

In the product: use 
materials which are 
suitable for energy 
generation, use 
the energy content 
of the product at 
as high a level as 
possible (biogas 
generation, waste to 
energy).

In the disposal pro-
cess: use renewable 
energies, recover 
energy.

Reduce transpor-
tation volume, 
increase transpor-
tation effi ciency: 
reduce product 
weight, reduce 
product volume. 
Choose energy-
effi cient means 
of transportation, 
reduce pack sizes 
and adapt to means 
of transportation. 
Optimise packaging 
(the corresponding 
strategies of the 
fi rst four phases 
continue to apply), 
optimise the logis-
tics system, renew-
able fuels, energy 
recovery.

Minimise 
land use

Quantitative:
size of 
surface area/ 
Qualitative: 
type of land 
use change

Keep size of surface 
area needed for 
production plants and 
material sourcing as 
small as possible, op-
timise warehousing. 
Reduce degree of 
land sealing, cultivate 
land sustainably 
(agriculture, forestry), 
avoid depletion and 
overfertilisation of 
soils, avoid erosion 
and deforestation.

Keep size of surface 
area needed for use 
and maintenance as 
small as possible.

Reduce degree of 
land sealing and soil 
erosion resulting from 
use. Avoid emissions 
of harmful substances 
into soils.

Keep size of surface 
area needed for re-
cycling plants (collec-
tion, sorting, storage, 
recycling) as small as 
possible. 

Optimise storage of 
components and ma-
terials, reduce degree 
of land sealing. Avoid 
emissions of harmful 
substances into soils.

Keep size of surface 
area needed for 
disposal plants 
(collection, storage, 
disposal) as small as 
possible.

Optimise storage, 
reduce degree of 
land sealing, avoid 
emissions of harmful 
substances into 
soils.

Reduce transpor-
tation volume, 
increase transporta-
tion effi ciency. 

Avoid land-con-
suming types of 
transportation, 
avoid emissions of 
harmful substances 
into soils resulting 
from transportation.

Phases  

Criteria
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ECODESIGN STRATEGIES IN THE VARIOUS PHASES OF A PRODUCT LIFE CYCLE

Raw material 
sourcing, product 
manufacturing

Use Upcycling, re-use, 
recycling

Disposal Distribution 
in all phases

Minimise 
harmful 
substances 
and risks

Use low-pollutant 
materials, avoid harm-
ful auxiliary materi-
als, give priority to 
low-pollutant produc-
tion processes, avoid 
harmful emissions 
during production.

Prevent odour 
nuisance, reduce 
noise level, reduce 
electromagnetic 
radiation, prevent 
radioactive radiation.

Ensure safety of 
plants and processes, 
minimise accident 
risks, pay attention 
to safe and healthy 
working conditions. 
Provide EHS training 
for employees.

Use low-pollutant 
materials during use 
and maintenance, 
avoid harmful oper-
ating materials, avoid 
harmful emissions. Pre-
vent odour nuisance, 
reduce noise level, 
reduce electromagnet-
ic radiation, prevent 
radioactive radiation.

Ensure product safety, 
design products so 
as to be self-explana-
tory, provide product 
information.

Use low-pollutant mate-
rials in the product and 
the recycling process, 
and avoid harmful op-
erating materials. Make 
depollution easier: 
identify harmful compo-
nents and design them 
for easy separation. 
Choose low-emission 
recycling processes, use 
materials suitable for 
low-emission recycling. 
Reduce emissions, 
prevent odour nuisance, 
reduce noise level, 
prevent radioactive 
radiation.

Ensure safety of plants 
and processes in recy-
cling, minimise accident 
risks.

Design products so as 
to be self-explanatory 
for recyclers, provide 
product information on 
safe recycling. Pay atten-
tion to safe and healthy 
working conditions.

Keep residual 
wastes as free of 
harmful substances 
as possible, make 
depollution easier, 
ensure separability 
of polluted material, 
e.g. siphoning 
engine oil.

Choose low-
emission disposal 
processes, use 
materials which 
can be composted, 
fermented, incine-
rated or landfi lled 
with a minimum of 
emissions.

Ensure safety of 
plants and proces-
ses during disposal, 
minimise accident 
risks, provide 
information on safe 
disposal.

Pay attention to safe 
and healthy working 
conditions.

Choose means 
of transportation 
with low emissions 
and few harmful 
substances, reduce 
transportation 
volume, design 
packaging so as to 
be free of harmful 
substances.

Choose safe means 
of transportation, 
design packaging to 
fi t the specifi cations.

 

Maximise 
benefi t

Design product for 
effi cient use: increase 
product service life, 
take account of user 
requirements, ensure 
good functionality, 
create a timeless for-
mal idiom and high 
quality, improve prod-
uct robustness, de-
sign product so as to 
be easily maintained, 
design product so as 
to be easily repaired, 
construct product on 
a modular basis, allow 
for technical and 
formal upgrading, 
reduce amount of 
cleaning necessary, 
increase corrosion 
resistance.

Increase the product 
service life: analyse 
market and user 
behaviour, provide 
multifunctional prod-
uct design, ensure 
functional fl exibility, 
integrate self-regula-
tion and self-optimi-
sation, integrate error 
tolerance.

Enhance service 
quality: analyse market 
and opportunities for 
service concepts, give 
priority to leasing, 
pooling and sharing 
concepts, etc., rather 
than to selling.

Recycle product at the 
highest possible level, 
plan cascade use, de-
velop concepts for fur-
ther use (mustard jar to 
drinking glass) or re-use 
(replacement engine), 
ensure product return 
(take-back systems), 
consider possibilities for 
changed use, construct 
product on a modular 
basis, design product so 
as to be easily repaired 
or dismantled, identify 
components, provide 
a guide to dismantling, 
establish a second-hand 
market, develop 
concepts for recycling 
(e.g. use of scrap glass), 
reclamation (e.g. crude 
oil from waste plastics), 
concentrate recyclables 
in the products, design 
product so as to be eas-
ily disassembled, identi-
fy materials, make easy 
material sorting pos-
sible, reduce number of 
different materials used, 
establish a secondary 
material market.

Allow for pollutant-
free compostability, 
fermentability in 
biogas plants, incin-
eration with energy 
recovery.

Build up a redis-
tribution logistics 
system: combine 
delivery and collec-
tion of goods (new 
and old products).

Phases  

Criteria





Other certifi cations for environmentally friendly products and production methods (selection)

Global Ecolabelling Network (GEN) – The Global Ecolabelling Network (GEN) is a non-
profi t association of third-party, environmental performance recognition, certifi cation 
and labelling organisations founded in 1994 to improve, promote, and develop the eco-
labelling of products and services. Only environmentally friendly products and services 
proven to have lower environmental impact may carry a GEN member ecolabel.
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7.4 ECOLABELS

There are a large number of labels and quality marks, a selection of which is given below. Further information 

can be found, for example at www.globalecolabelling.net and www.label-online.de, also directly from the 

testing institutes themselves.

Der Blaue Engel – The Blue Angel is the ecolabel of the Federal Government for pro-
tection of human beings and the environment. It is independent, and is awarded for
products which possess special environmental advantages. For each product group
there is a set of Basic Award Criteria stating the relevant requirements and compli-
ance verifi cations (ISO Type 1 label) www.blauer-engel.de/en

EU Ecolabel – The EU Ecolabel is recognised in all member states of the European 
Union, and also in Norway, Liechtenstein and Iceland. This voluntary label, which was 
introduced in 1992 in an EU Regulation (Regulation ECC 880/92), has increasingly be-
come a reference for consumers who are interested in purchasing products that protect 
the environment. www.ecolabel.eu

Nordic Ecolabel – The Nordic Ecolabel is the offi cial label of the Nordic countries, es-
tablished by the Nordic Council of Ministers with the purpose of providing an ecolabel 
scheme that would contribute to sustainable consumption. It is a voluntary environmen-
tal label for products and services (ISO Type 1 label).
www.nordic-ecolabel.org/about/

PEFC Certifi cation – PEFC is a certifi cation system which is recognised throughout the 
world and which provides complete certifi cation of compliance with ISO standards. The 
PEFC quality mark stands for sustainable, careful and responsible forest management 
and guarantees the independence of the certifi cation bodies. 
www.pefc.org

FSC – The FSC logo signifi es that a product complies with environmental and social
standards and the requirements of sustainable forest management. It was the fi rst
international, globally recognised certifi cate for sustainable wood products (ISO 
Type 1 label).
www.ic.fsc.org

natureplus – The natureplus seal of quality is awarded to sustainable building materials
which have been tested for health and environmental friendliness.
www.natureplus.org

Cradle to Cradle – The Cradle to Cradle concept is based on the closing of technical and 
biological cycles. The certifi cation comprises an evaluation of all constituent materials, 
taking into account also production processes and development. Certifi cation is award-
ed in gold, silver and bronze by independent third party organisations.   
www.epea.com

N
ORDIC ECOLABEL
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7.7 FUNDING OPPORTUNITIES 

Training 

ecosign/Akademie für Gestaltung – Private academy 
for design in Cologne focusing mainly on sustainable 
design. www.ecosign.net

TU Berlin – Institut für Technischen Umweltschutz – 
The Department of Environmental Technology offers 
courses in environmental technology and sustainable 
engineering. www.itu.tu-berlin.de

Köln International School of Design (KISD) – The KISD 
in Cologne offers courses in ecology and design. 
www.kisd.de/en 

Friedrich Alexander University Erlangen-Nürnberg – 
Institute of Polymer Technology – The main areas of 
research comprise additive manufacturing (3D print-
ing), construction and joining technology, forming and 
polymers in mechatronics, recycling-oriented develop-
ment and design.
www.lkt.techfak.uni-erlangen.org

HESSEN

HA Hessen Agentur GmbH und Hessen Trade & In-

vest GmbH – HA Hessen Agentur GmbH and its sub-

sidiary Hessen Trade & Invest GmbH act as Hessen’s 

business developers. They implement projects, cam-

paigns and funding activities, and provide advice and 

networking for stakeholders in business and science.

www.hessen-agentur.de, www.htai.de

Hessen ModellProjekte – is a programme for the 

funding of applied research and development pro-

jects, intended for small or medium-sized enterpris-

es, research facilities and universities in Hessen. Sus-

tainable innovations are funded within the framework 

of LOEWE (Hessen’s programme for the develop-

ment of scientifi c and economic excellence) and the 

SME model and pilot projects. 

www.innovationsfoerderung-hessen.de

Geschäftsstelle Kultur- und Kreativwirtschaft Hessen  

– is an information and contact offi ce set up by Hes-

sen Agentur for Hessen’s creative industry. The plat-

form provides networking and funding opportunities 

with the aim of promoting Hessen’s creative sector 

and exploiting synergies in the development of in-

novations.

www.kulturwirtschaft-hessen.de

WIBank Hessen – The bank for economic and in-

frastructure development provides funding pro-

grammes in particular for small and medium-sized 

enterprises, for activities such as research, develop-

ment, innovation and knowledge and technology 

transfer.

https://www.wibank.de/wibank/

gruender-unternehmen/foerderprogramme

GERMANY

Förderdatenbank – The Federal Government uses 

the national funding database to provide a compre-

hensive, up-to-date overview of the relevant funding 

programmes of the Federal Authorities, the Federal 

States and the European Union. 

www.foerderdatenbank.de

Forschung für nachhaltige Entwicklungen (FONA) –

With its Research for Sustainable Development pro-

gramme, the Federal Government supports the fi -

nancing of ground-breaking research at international 

level in the fi elds of climate, energy and resources.

www.fona.de/en

Deutsche Bundesstiftung Umwelt (DBU) – The Ger-

man Federal Environmental Foundation funds exem-

plary innovative projects for environmental protection 

in the areas of environmental technology, environ-

mental research and environmental communication.

www.dbu.de/2535.html

KfW Group – environmental programmes – Sustaina-

bility is a priority business objective of the KfW Group. 

With its motto “Responsible Banking”, it promotes 

environmental and climate protection worldwide. 

Investments in sustainable measures are supported 

by various funding products in the areas of energy, 

environment and innovations, for example the ERP 

innovation programme for the development of new 

products and processes. www.kfw.de/kfw.de-2.html

Fachagentur Nachwachsende Rohstoffe e. V. FNR – 

The Specialist Agency for Renewable Resources pro-

vides information and funding for various issues con-

cerning renewable raw materials. Funding focuses 

mainly on technologies and applications for renew-

able materials and the use of bio-based materials in 

products. www.international.fnr.de
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MATERIALS DATABASES

Materio – Information Centre for Materials and Inno-

vative Products in Paris (since 2001). 

www.materio.com

raumPROBE – Materials agency with materials data-

base (incl. cost-free materials database).   

www.raumprobe.de

Materia – Knowledge centre for materials, cost-free 

materials database, innovative materials for design 

and architecture.  

www.materia.nl

MaterialConnexion – Consultancy, database and li-

brary for innovative and sustainable materials (incl. 

Cradle to Cradle).   

www.materialconnexion.com

Stylepark – Information platform for architecture and 

design, with materials database. 

www.stylepark.com

Materialarchiv – Swiss materials database for materi-

als used in architecture, art and design (together with 

a material archive). 

www.materialarchiv.ch

Biowerkstoffe – Information portal of the Special-

ist Agency for Renewable Resources on bio-based 

products, plastics and composites. 

www.biowerkstoffe.fnr.de

Materialsgate – Database and information portal for 

innovative and sustainable materials, surfaces and 

production methods.   

www.materialsgate.de/en

Hessisches Ministerium für Umwelt, Klimaschutz, 

Landwirtschaft und Verbraucherschutz 

[Hessian Ministry of the Environment, Climate 

Protection, Agriculture and Consumer Protection]

www.umweltministerium.hessen.de

Hessisches Ministerium für Wirtschaft, Energie, 

Verkehr und Landesentwicklung 

[Ministry of Economics, Energy, Transport and 

Regional Development, State of Hessen]

www.wirtschaft.hessen.de

Hessisches Landesamt für Umwelt und Geologie 

(HLUG) 

[Hessian Agency for the Environment and Geology]

www.hlug.de

7.10  PUBLIC AUTHORITIES  

Umweltbundesamt (UBA) 

[The UBA]

www.umweltbundesamt.de/en

Bundesamt für Umwelt, Naturschutz, Bau 

und Reaktorsicherheit (BMUB) 

[Federal Ministry for the Environment, Nature 

Conservation, Building and Nuclear Safety]

www.bmub.bund.de/en

Bundesministerium für Wirtschaft und Energie 

(BMWi) 

[Federal Ministry for Economic Affairs and Energy]

www.bmwi.de/en

Bundesministerium für Bildung und Forschung 

(BMBF) 

[Federal Ministry of Education and Research]

www.bmbf.de/en
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