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Abstract :
From its existence as a popular buzzword in the past, sustainability is increasingly applied as
a true guiding principle in industrial organisations. Despite having a major responsibility for
future products, services and business models, R&D departments are still lagging behind this
development, principally focusing on the economic perspective of sustainability as well as on
the fulfilment of environmental regulations. This paper aims at strengthening the importance
of sustainability in R&D through the allocation of product-oriented sustainability methods and
measures to the different phases of a generic R&D process, allowing for a more efficient
development of sustainable products.
Keywords: Sustainability, R&D Process, R&D Methods, R&D Performance Measurement,
Performance Measurement, Value Creation
Introduction and motivation
Despite being a major issue in today’s industry, sustainability is still an abstract principle
regarding its practical application in the R&D process. Unlike other organisational units that
measure sustainability and value creation along their value stream, R&D has to consider the
influence of sustainability in the R&D process based on the value and sustainability of the
resulting products, processes and services over their complete life-cycle. Paradoxically, the
commitment of R&D resources to sustainable products is thus recognised as important, while
R&D itself is not perceived as a business process with a high relevance for sustainability (see
e.g. Bonini, 2011). Therefore, the major challenge lies in creating awareness of this conflict
and in providing the appropriate methods and measures to support R&D departments in the
development of sustainable solutions.
Problem statement, research objectives & research methodology
The objective of the proposed paper is to present a consolidation of methods and measures
able to support R&D towards the development of sustainable and value-creating solutions.
The three layers of the triple bottom line (TBL), namely the economy, the society and the
environment (Savitz & Weber, 2006), and the differentiation of R&D measures into inputrelated, process-related and output-related metrics (Werner, 2002) provide the basis for work
described in this paper. Within this framework, major indicators for sustainable R&D will be
described, analysed and linked to appropriate methods and measures which will be related to
the corresponding phases of a generic R&D process (Ulrich & Eppinger, 2004; Weule, 2002).
The work presented in this paper is based on current research activities of the Fraunhofer IAO
which integrate the latest state of the art in R&D management and sustainability with the
analysis of practical experiences from industrial cases.
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Through previous research activities we were able to design a framework that links
environmental management methods with the phases of a generic R&D process (Schimpf et
al., 2005). Complementing the environmental perspective of sustainability with social and
economic methods and measures, the current study creates a framework to enable R&D
managers to respond to the growing importance of sustainability by selecting and applying the
appropriate methods and measures for each phase of the R&D process. Within this
framework, the three-dimensional differentiation of methods and measures according to the
layers of sustainability and the phases of the generic R&D process allows for the targeted
selection and application of methods and measures in response to the requirements of the
R&D process.
Theoretical framework
Sustainability: only a buzzword?
The term sustainability came up in the 1980s from a growing awareness of how the economy
could be developed while protecting the environment and social well-being (Savitz & Weber,
2006).
Today, around 200 approaches towards concretising the term sustainability exist so that the
definition of the term remains vague (Fichter et al., 2006). An overview of the spectrum of
definitions can be found in Enquête-Kommission (1998) and Kopfmüller et al. (2001). Even
though a number of definitions exist, the core definition put forward by the Brundtland1
commission is still valid (Benoît et al., 2009).
Due to the missing accurateness and practical application of the definition, the term
sustainability is often used as an arbitrary expression which delivers solutions for different
problems (Paech & Pfriem, 2004). It has become a buzzword for many environmental and
social problems. In the economic dimension it often stands for the idea that “a sustainable
corporation is one that creates profit for its shareholders while protecting the environment
and improving the lives of those with whom it interacts.” (Savitz & Weber, 2006).
The focus of this paper is on the operationalization of the term sustainability so that it may be
applied in the R&D process. Following the triple bottom line concept (TBL), which outlines
the three layers of sustainability as the economy, the society and the environment (Savitz &
Weber, 2006), methods and measures are proposed to support the R&D process. The aim is
to support a shift of the term sustainability from a theoretical program to a practical approach
which supports the delivery of sustainable products, processes and services. If every division
of an organisation makes decisions that intelligently consider the economic, environmental
and social impacts on the long-term ability to sustain the business, then sustainability is
generally considered as embedded (PwC, 2011).
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«Sustainable development is development that meets the needs of the present without compromising the ability
of future generations to meet their own. » (WCED 1987)
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Sustainability and industrial R&D
R&D plays an important role in driving industrial organisations towards long-term
sustainability. In the long term, sustainable-oriented R&D can thereby considerably contribute
to the value and the competitiveness of industrial organisations (Schaltegger et al., 2007).
However, R&D merely plays a minor role in sustainability ratings and assessments (see e.g.
(Gebauer et. al., 2011; Bonini, 2011)). This is due to the relatively minor direct impact of
R&D processes on sustainability, especially if you compare it with the direct impact of
production or delivery of products, services or business models2.
The importance of R&D for sustainability lies mainly in its influence on the design and
development of future products, services and business models and their behaviour along the
overall life-cycle. Key drivers for sustainability in R&D are therefore the integration of
sustainability in the R&D strategy as well as the continuous and structured application of
methods and measures enhancing the development of sustainable products.
Aiming at the allocation of sustainability methods and measures to the phases of a generic
R&D process, this paper focuses on product-oriented methods and measures, as these have the
highest influence on the overall sustainability of industrial organisations. Product-orientation
thereby includes the development of products. Despite being excluded in this paper, processoriented methods and measures are considered as an important driver of sustainability that
should complement the application of product-oriented methods and measures in R&D.
Process-oriented methods in this context may include quality management and environmental
management methodologies such as ISO9001, ISO140013 or EMAS4.
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Products, services and business models in this paper are hereafter referred to as products, integrating all
three types of results as well as their integration.
3

More information on ISO 9001 and ISO 14001: http://www.iso.org (April 2012)
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More information on EMAS: http://ec.europa.eu/environment/emas/index_en.htm (April 2012)
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A generic model for the R&D process
Three types of R&D are generally distinguished: R&D aimed at gaining knowledge, R&D
oriented towards application and industrial R&D (Weule 2002). Aiming at the support of
industrial organisations, this paper principally focuses on the areas of applied and industrial
R&D. Within this focus area, it specifically considers the development of products, services
or combinations of both, including appropriate business models. This leads to the
specification of a generic product development process starting at the pre-planning of a
project and resulting into the testing and refinement of product concepts and prototypes (see
Figure 1).
Pre-project
planning

1.

2.

3.

4.

5.

Concept
development

System-level
design

Detail design

Testing and
refinement

Figure 1 : Generic R&D process (Ulrich & Eppinger, 2008)
The phases of the generic R&D process shown in Figure 1 can be described in more detail as
follows (Ulrich & Eppinger, 2008; VDI, 1977; Schimpf & Sturm, 2010; Schmelzer, 1992):
Pre-project planning: The planning phase in the product development process includes the
identification of opportunities, the evaluation and prioritisation of projects including their
planning and the adaptation of the project portfolio to the R&D project portfolio.
Concept development: The phase of concept generation includes the clarification of the
problem or challenge, the internal and external search for and exploration of potential
solutions and finally the development of several high-level product concepts.
System-level design: Within this phase selected concepts are adapted to the overall product
system in which it will be produced and applied. This includes the overall orientation of the
design towards manufacturing, usability, integration or other factors on a system level.
Detail design: The detail design phase includes the complete specification of product details.
This results into the definition of technical product details, linked production processes as
well as the preparation of the market launch.
Testing & refinement: Prototypes are tested and validated in this phase. This allows for a
further refinement of the product specifications towards technical and market requirements.
Throughout this product development process, various methods exist to enhance the
efficiency and effectiveness of product development. However, there is no specific guidance
available on how to integrate methods and measures to enhance the sustainability of products.
Framework for the allocation of methods and measures in the generic R&D process
To be able to allocate methods and measures in the generic R&D process, a more detailed
model is necessary to define the objectives and the availability of information in each single
process phase. This requires the description and specification of the major tasks, results and,
especially, the quality of the information available in each phase. This description and
specification is based on the standard literature describing the R&D process referring to the
tasks, results and information quality available in each phase of the generic R&D process (see
Table 1).
Table 1 Description of R&D process phases according to major tasks, results and
information quality (Ulrich & Eppinger, 2008; Schmelzer, 1992; Kläger, 1993; VDI,
1977)
Phase
Major tasks
Major results
Information quality
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Pre-project
planning

Analysis and
information retrieval
Generation of ideas and
solutions
Identification of existing
knowledge

Development order
Project plan
Objectives and
motivation
Product requirements
and strategy

Roughly structured data
and information
Relatively low
information quality
Low level of detail

Concept
Development of one or
Development more concepts
Information search
Generation of ideas and
solutions
Conceptualisation of
solutions
Evaluation and selection
of concepts
SystemDevelopment of one or
Level Design more concepts on a
system level
Information search
Conceptualisation on a
system level
Evaluation and selection
of concepts
Detail
Selection and
Design
refinement of detailed
concepts
Detailed interface
design

Product concepts
Designs
Functional principles
Performance
characteristics

Roughly structured data
and information
Start of high-level
product documentation
Documentation of
requested specification

Design sketches
Geometric, functional
and design prototypes
Modular structures
Preliminary systemlevel design

Documentation of
mandatory specification
Structured data and
information
Structured processes
aiming at validated
results

Detail component and
system-design
Prototypes
List of materials and
parts

Testing and
Refinement

Final specification and
blueprint of the product
Tested and validated
product specification

Documentation of
mandatory specification
Structured data and
information
Structured processes
aiming at validated
results
Highest level of
documentation
High level of
information quality
Structured processes

Testing of solutions
Improvement and
refinement

Within this paper, the tasks, results and quality of information in each R&D process phase
provide the basis for the allocation of methods and measures for sustainable product
development in the R&D process, classified according to the three perspectives of
sustainability.
Product-oriented sustainability methods and measures in the R&D process
The main criterion for the application of methods and measures in the R&D process is their
influence on future products. Generally, 90% of the cost and 70% of the quality of future
products over their life cycle are defined in the early phases of the R&D process (Specht et.
al., 2002; Hauber, 2002). However, these phases are faced by the dilemma that, despite their
great influence, only very little information is available on future products. This renders the
5
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integration of specific requirements and especially the assessment and optimisation of
sustainability factors rather difficult. Furthermore, most methods and measures require a
minimum amount of information on the characteristics and life-cycle behaviour of future
products.
As sustainability indicators can be integrated into most product-oriented measures and
methods applied in the R&D process, this paper concentrates on those that are explicitly
meant to improve products in one or several of the dimensions of sustainability. This
concentration is based on literature in the field of sustainable R&D and innovation and might
be enhanced by additional methods and measures in specific industrial cases.
For the allocation in the process, sustainability methods and measures, in accordance with the
definition of sustainability described in the previous chapter, are classified into the three
dimensions of sustainability. Furthermore, a set of methods and measures integrating all three
dimensions is described in an additional chapter. This integrated perspective includes methods
and measures bringing together all three dimensions on an aggregated level, such as Design
for Sustainability, the Sustainability Balanced Scorecard or Sustainability Accounting and
Reporting (Bhamra & Lofthouse, 2007; Schaltegger et. al., 2006; Schaltegger et. al., 2007).
Methods and measures regarding the social dimension
Human well-being belongs to the essential objectives of sustainable development,
contributing to the needs of current and future generations (Benoît et al., 2009). Therefore,
respecting and considering the social pillar of sustainability is a central task of an
organisation’s management. One of the main challenges for management is to ensure the
success and value of the organisation, while considering the diversity of society as well as
cultural and individual requirements (Schaltegger et al., 2007). The awareness of social issues
is noticeably growing and organisations now recognize their importance as well as their value
as a factor of competitiveness. Goals to enhance human well-being vary and could, for
example, include the consideration of health protection, equality of opportunities or the right
of participation in decision-making processes (Fichter et al., 2006).
Due to the nature of these measures, the social dimension is most difficult to assess and
operationalize within the concept of sustainability. The following list presents a first outline
of product-oriented sustainability methods and measures (including comparable methods or
synonyms in brackets) regarding the social dimension for the R&D process.
Social Life Cycle Assessment
Within a social and socio-economic Life Cycle Assessment (S-LCA), social and socioeconomic aspects of products and their potential positive and negative impacts during their
life cycle are assessed. This technique complements the E-LCA, Environmental Life Cycle
Assessment (Benoît et al., 2009; Jørgensen et al., 2008). In applying the S-LCA method,
organisations are forced to deal with their social activities, as different relations are analysed
and potential improvements in their social activities are identified (Schaltegger et al., 2007).
A standardised structure and procedure of the S-LCA is still missing. But some approaches
exist and the historical summary and background of the development of the S-LCA is
summarised in literature (Benoît et al., 2009). Furthermore, a comparison of different S-LCA
approaches can be found in (Jørgensen et al., 2008). The S-LCA is not primarily intended for
an application in the R&D process, thought, it is possible to apply the S-LCA in the early
stages of the R&D process, if the information needed is available. An application in the detail
design phase of the R&D process, when the quality of product and process information is
more structured, will lead to more substantial results from the S-LCA. Usually, the analysis of
the social and socio-economic impact is made based on previous experiences of previous
projects and products (Grieshammer et al., 2007).
6
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Social Indicators
Social indicators, both in quantitative and qualitative form, are used for measuring and
tracking social performance. They can include, for example, human rights, labour practices,
working conditions as well as social and product responsibility. Whereas environmental and
economic indicators have been applied in organisations for a long time, social indicators are
relatively new in their application. Particularly for the R&D process, a standardised and
generally accepted list of social categories and indicators is missing. This leads to a
multiplicity of indicators. Several indicators, comprising different stakeholders, can be found,
e.g. in (Jørgensen et al., 2008; Grieshammer et al., 2007). All of them may play an important
role and can be weighted differently according to the perspective of each interest group and
region. Generally, every system of indicators has to be targeted at the objectives and
requirements of the organisation in which it is used. They should be modified and
complemented according to the context and product which is assessed (Schaltegger et al.,
2007). Thus, attempts for standardisation and comparability are complicated. An additional
weakness in their application is the missing opportunity for measuring and quantification of
some indicators. Categories and social indicators are described in the G3.1 Guidelines of the
Global Reporting Initiative (GRI)5. Social indicators can be integrated with a relatively low
effort into other methods and are an elementary part of the Social Life Cycle Assessment.
Social responsibility along the value chain (CSR, corporate social responsibility)
Entrepreneurial responsibility is an emerging issue in the management of organisations and is
understood as “a concept whereby companies integrate social and environmental concerns in
their business operations and in their interaction with their stakeholders on a voluntary
basis” (Commission of the European Communities, 2001). It is becoming a global challenge
for R&D to additionally integrate social matters into the elements of the value chain, such as
processes, suppliers, partners, employees, products, manufacturing resources, locations and
schedule, for the development of sustainability-oriented solutions (Severengiz, 2010). Often
companies are involved in production work in parts of the world where the social impacts of
their activities can be serious (Hauschild et al., 2008). Generally, the consideration of social
aspects along the value chain can be applied in later phases of the R&D process, such as the
system-level design and detail design phases, when the design of a solution and its
manufacturing processes are decided upon. Even though, the concept of CSR is applied in
several organisations and can considerably contribute to the creation of awareness of social
matters, there are still a variety of doubts existing about the implementation of this concept in
the business environment and the precise meaning of the term (Tantalo et al., 2012).
In general it can be stated that standardised and generally accepted methods and measures for
the assessment and consideration of social aspects are still not integrated sufficiently into
R&D.
Methods and measures regarding the environmental dimension
Today, in most industrial companies the environmental dimension of sustainability is still
mainly addressed by the compliance of products and processes with legal requirements.
Through the growing awareness of the general public towards environmental factors however,
there is a clear trend existing towards a growing importance of the environmental dimension
as a factor for competitiveness.
There are numerous methods and measures available to support the development of
environmentally friendly products. The allocation of environmental management methods in
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the R&D process has been carried out in the project Green R&D services6. During the
research activity for this paper, it has been reviewed and further refined to the context of the
topic of sustainability. The following list gives an overview of selected methods (including
comparable methods or synonyms in brackets) regarding the environmental dimension, their
main functional principals and their allocation in the R&D process:
Green Design Principles (Eco Design, Design for Environment)
The method of Green Design Principles provides directives for the R&D process in relation to
the specific tasks and results of each R&D process phase. This can include general principals,
such as the avoidance of waste or the increase of material efficiency, as well as more specific
principles, such as design to degrade or the development of recyclable products (Tabone et.
al., 2010). Thus, the method of Green Design Principles can be applied throughout all phases
of the generic R&D process, from pre-project planning to testing and refinement, providing
general guidance in early phases and more specific requirements regarding environment
related factors in later phases (Schimpf et. al., 2005). Throughout the R&D process, Green
Design Principles are generally operationalized in combination with other methods, such as
the integration of Eco-Checklists and Environmental Indicators or Ecological Balance Sheets
which are then integrated in design reviews, milestones or process guidelines.
Environmental Indicators (Environmental Metrics, Eco-Indicators)
Environmental Indicators are principally used for the quantitative description of factors
related to the environmental behaviour of products and processes. They therefore can include
information on material flow as well as product behaviour throughout the entire life cycle.
Quantitative indicators are generally complemented by qualitative design principles guiding
each process phase towards the achievement of strategic objectives by means of
environmental product behaviour. Environmental indicators in industrial organisations are
applied primarily in order to fulfil legal requirements (Schimpf et al., 2005). Throughout the
R&D process, they are used with varying levels of detail based on the information quality
available in each process phase. Furthermore, Environmental Indicators are often integrated in
the application of other methods, such as Environmental Checklists and Ecological Balance
Sheets.
Environmental Checklists (Eco-Checklists)
Environmental Checklists are applied in the analysis and validation of Environmental
Indicators in milestone reviews throughout the entire R&D process or for single process
activities (Tarara, 1997). Checklists are also integrated in various other R&D related methods,
e.g., the ABC Analysis and Green Design Principles. They can be applied throughout the
R&D process, for checking the consistency of process results with specified indicators and
principles. Their high level of flexibility and adaptability makes them one of the most
common instruments used within the R&D process (Schimpf et al., 2005).
Ecological Balance Sheets (Environmental Life Cycle Assessment, Eco-Balance)
The Ecological Balance Sheet aims at the identification, evaluation and description of
environmental impacts of products, components or related production processes. Standards
for Environmental Management and Life Cycle Assessment are described e.g. in ISO 14040140437. Within the R&D process, early phases are merely able to apply preliminary
environmental balance sheets due to the limited amount of information available. The main
usage of Ecological Balance Sheets was identified in the phase of detail design, during which
6

Green R&D Services was co-financed by the LIFE II programme of the European Union under the project
number Life ENV/D/000320. More information: http://grd.visual4.de (April 2012)
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concepts for the complete system are selected and defined in more detail (Schimpf et al.,
2005). The major drawback of this method is the relatively high amount of resources that has
to be invested for its integration in the R&D process for each product.
The importance of considering the entire life cycle in the environmental dimension implies
that a major part of relevant methods may only be applied in later phases of the R&D process.
Furthermore, these methods are closely linked to a relatively high commitment of resources to
achieve valuable results.
Methods and measures regarding the economic dimension
The economic dimension of sustainability is generally the dimension of sustainability that is
covered in every industrial organisation. In contrast to the two other dimensions, it is a prerequisite for remaining competitive in the long run, independently of the strategic orientation
of the organisation. The following is a description and allocation of some of the most
common product-oriented methods and measures (including comparable methods or
synonyms in brackets) regarding the economic dimension of sustainability for the R&D
process.
Design to Cost (Target Costing)
Within this method, cost is the initial basis for the development of products in the R&D
process. Thus, the process starts with the evaluation of product concepts according to the
price that potential customers are likely to pay in a selected market (Weule, 2002). Design to
Cost is therefore principally applied in process phases where such concepts including
information on potential customers are available. Furthermore, design principles optimising
the R&D process according to product cost can be implemented throughout all R&D process
phases.
Economic Analysis (Life Cycle Assessment, Life Cycle Costing)
The Economic Analysis is a method for the analysis of economic indicators throughout the
product life cycle. This includes the analysis of quantitative factors, such as the cash flow, as
well as qualitative factors such as the dynamic of the competitive environment of a product
(Ulrich & Eppinger, 2008). Through the information that becomes available within the course
of a R&D process, the Economic Analysis becomes more and more detailed in accordance
with the information available on the product rising. Economic Analyses are an essential part
of most R&D processes. They are carried out within each phase, e.g. in milestone reviews,
and are a part of most design and development decisions.
Economic Indicators
Various methods exist for the specification of Economic Indicators and their application in
benchmarking approaches. This includes e.g. the Break-Even Analysis, the R&D
Effectiveness Index or controlling and indicator systems, which can then be complemented by
more qualitative methodologies or performance factors (Weule, 2002). Economic Indicators,
both in quantitative and qualitative form, provide a basis for the evaluation of the results of
each R&D process phase and are therefore applicable throughout the entire process. Often,
they are used as a basis for the application of other methods or for the creation of aggregated
measures indicating R&D performance.
Value Management (Value Analysis, Value Engineering)
Value Management not only aims at a reduction of cost but at an overall increase of the value
for the stakeholders of the product. The central aspect of the method is the description of the
required value in a functional approach. Despite this value orientation, a major part of Value
Management projects are carried out aiming at a reduction of product costs (Ehrlenspiel,
1995). Quality Function Deployment can be described as a sub-category of the method of
Value Management which is also based on the function principles derived from the value for
9
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the customers. The information on the value for the customers of a specific product concept is
a pre-requisite of the application of Value Management in the R&D process. Therefore, it is
generally applied in later phases from the definition of the system level of products to the
validation of the system concept.
Due to the increasing awareness of indicators other than financial ones, the economic
perspective on the R&D process is increasingly complemented by other factors.
Integrated methods and measures
Integrated sustainability methods and measures in which are used during the R&D process
generally provide a high level of flexibility. This is primarily due to their objective of
covering all dimensions of sustainability, which can highly differ from one another. As they
are, to a high degree, based on methods linked to all three sustainability dimensions, they face
considerable challenges in their need for information quality and level of detailed concept
specifications. Within this paper, three integrating methods have been analysed in more detail:
Design for Sustainability
Design for Sustainability has been derived from the method of Eco-Design which integrates
the three dimensions of sustainability and guides the R&D process towards the development
of sustainable products (Bhamra & Lofthouse, 2007). It thereby applies the principles of
Design for X, providing general design principles as well as indicators from the entire product
life cycle (Ulrich & Eppinger, 2008). Aiming at the creation of a specific focus of the R&D
process, it can be applied throughout the entire process by providing design guidelines in
early phases and tools for the evaluation of concepts, components and solutions in later
phases.
Sustainability Balanced Scorecard
The Sustainability Balanced Scorecard provides the possibility to add an additional
perspective encompassing sustainability indicators to the classical method of the Balanced
Scorecard (Figge et. al., 2001) or to integrate sustainability aspects into the existing
dimensions (Schaltegger & Lüdeke-Freund, 2011). It specifically aims at bringing together
strategic orientation with operational indicators and provides a framework for the explicit
integration of sustainability indicators. In particular, the learning and growth perspective
enables the integration of indicators related to the R&D process. It is therefore able to cover
all process phases through a high level of flexibility in the selection of relevant indicators.

10
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Sustainability Accounting and Reporting
Traditionally, accounting and reporting mainly focuses on the economic dimension, guided by
financial indicators. The trend towards sustainability has led to a raising awareness of
sustainability accounting and reporting that integrates the social and environmental
perspectives into traditional accounting and reporting methods or redefines reporting methods
based on the dimensions of sustainability (Schaltegger et al., 2006). Just like the
Sustainability Balanced Scorecard, Sustainability Accounting and Reporting is not primarily
intended for an application in the R&D process. Through the integration of intangible assets
into accounting and reporting however, it is able to considerably increase the awareness
towards the development of sustainable products and thus the relation between intangible and
financial indicators. Nowadays, Sustainability Accounting and Reporting only plays a minor
role in the R&D process.
Compared to methods that have their key focus on only one of the dimensions of
sustainability, integrated methods have the advantage that the entire value system of the
organisation can be redefined based on the three dimensions of sustainability (see e.g.
Schaltegger et al. 2006). This enables the integration of the concept of sustainability not only
in operational processes, but also in the strategy and the normative values of the organisation.

11

Allocation of sustainability methods and measures along the R&D process
By consolidating the methods and measures presented in the previous chapter, they can be
allocated in the generic R&D process as shown in Figure 2. This allocation should allow an
improved selection of appropriate methods for a specific challenge in the R&D process
towards the development of sustainable products. Methods and measures thereby need to be
selected in consistency with corporate and R&D strategy.
Social Perspective
Social Life Cycle Assessment
Social Indicators
Social Responsibility
Environmental Perspective
Green Design Principles
Environmental Indicators
Environmental Checklists
Ecological Balance Sheets
Economic Perspective
Design to Cost
Economic Analysis
Economic Indicators
Value Management

Pre-project
planning

Concept
development

System-level
design

Detail design

Testing and
refinement

Integrated Perspective
Design for Sustainability
Sustainability Balanced Scorecard
Sustainability Accounting and Reporting
: high relevance

: medium relevance

: low relevance

Figure 2 : Consolidated allocation of sustainability methods and measures along the
generic R&D process.
The targeted selection and application of specific methods along the R&D process allows for
rendering the process more efficient, thereby achieving better results through sustainable
products, combined with a reduction of the amount resources that have to be invested in the
overall R&D process.
Conclusion
Speaking in terms of the Gartner Hype Cycle (see Fenn & Raskino, 2008), sustainability, after
having passed the peak of inflated expectations, is currently moving through the trough of
disillusionment towards the slope of enlightenment. Thus, methods bringing sustainability
into practice in industrial organisations will increase in their importance within the next years.
Especially R&D is not integrated sufficiently into current practices of sustainability
management despite its important role in defining the characteristics of future products. The
12

allocation sustainability methods and measures to the different phases of the R&D process can
thereby considerably support the paradigm shift from reporting-oriented sustainability
management towards future-oriented organisations developing sustainable products.
Based on the theoretical framework and allocation of sustainability methods and measures
presented in this paper, the allocation will be further refined and validated in selected case
studies, giving insights into the practical application of sustainability methods and measures.
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