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ABSTRACT

In this paper a conceptual performance evaluation framework is proposed and discussed. The aim of
the framework is to present a tool to stakeholders, involved in dynamic complex product development
activities, that assists in developing a mutual understanding of performance relevancy. It is argued that
a system perspective and the possibility to tailor performance criteria and measures according to
contextual circumstances are needed for performance evaluation to improve work in product
development. Companies need to consider what metrics that are relevant or applicable to measure or
evaluate the product development process in their own business and context. From a performance
evaluation perspective, a categorization of activities in product development is made into: Planning,
Implementation, and Sales and Delivery. It is argued that the three activity categories have different
objectives and need to be evaluated and managed accordingly if the overall development process is to
be considered successful. Moreover, each activity category can be modeled using a generic activity
model to derive relevant performance criteria, needed for identifying relevant performance indicators.
It is argued that this will have implications on how performance, that is, efficiency and effectiveness,
in product development is evaluated at a managerial and designer level, since the performance
evaluation framework is based on the performed activities. Three different perspectives — integrated,
information and learning — are used as basis for the discussion in this paper in order to accomplish an
enhanced understanding of the value of the performance evaluation.
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1 INTRODUCTION

Industry experiences increasing demand for higher performance in every business process in order to
stay competitive in a challenging global environment. The development of technology and knowledge
intensive products, i.e. complex products, is challenged by an increased pace of innovation, shortened
product life cycles, rapid advances in information technology and globalization. Companies of today
need to be able to produce not only one successful product but a steady stream of new products [1]. In
this turbulent business reality, performance measurement in product development are gaining
increased importance [2]. The level of performance can determine not only a firms overall success and
competitive advantage, but also its very survival [3].

It is important to evaluate and assess performance; this information can be used to decide on
improvement actions in the product development process. Effective process improvements remain
conditional upon both the ability to measure the potential performance gains which may result from an
improvement initiative, and the ability to identify potential areas for improvement [4]. With a few
identified exceptions (see e.g. [3, 5]), little focus is made on why measurements are so important.
There is a risk that the focus is on what is measurable, rather than on the importance of what is
measured. The fundamental task here is to avoid McNamara’s Fallacy': "We have to find a way of
making the important measurable, instead of making the measurable important.” 1t is argued in this
paper that the main task with evaluating performance should be to support decisions and indicate the
benefit with improvement actions, but also to stimulate overall improvement and creativity. Therefore,
effective performance indicators need to be designed and maintained, and kept in line with the
business and development strategy. If this is not the case measurements can be just as likely to hinder
successful innovation in organizations.

! Named after former US Secretary of Defense Robert McNamara.
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This paper presents a suggested framework to evaluate performance in complex product development
to address the gap in today’s product development research, where there are no broadly accepted
evaluation models adapted for the needs perceived by practitioners in product development settings. It
aims to support managers, decision makers and designers engaged in complex product development
with a mindset of performance relevancy. One important aspect with presented evaluation framework
is the explicit integration of the goal or objective with the product development activities in the
framework. The proposed holistic framework for evaluating performance in complex product
development is intended to support the development of measures that are company tailored and based
on existing contextual needs.

1.1 Dimensions on Performance in Product Development

Performance is a multidimensional topic, thus making performance evaluation a difficult task. It is
therefore not surprising that there are no broadly accepted performance measurements in product
development as there are for other business processes, for example in manufacturing [6], even though
a huge number and variety of metrics can be found in the literature. To formulate a comprehensive set
of metrics that would be applicable to product development in general is unrealistic — if not impossible
[7]. Chiesa et al. [8] have identified three reasons why no common, broadly accepted performance
evaluation exists: firstly, the degree of uncertainty of an activity is very high; secondly, once
completed, the product development output itself is often highly fuzzy and not definable and, thus not
measurable; and thirdly, the ultimate result of an activity can usually only be seen after several years,
once the developed product has been brought to the market.

What is performance? One important task for managers would be to establish a common inner picture,
within the project team or the organization, that helps to clarify performance in complex settings
where diverse functional perspectives, stakeholders and interests are represented. It is acknowledged
that this is difficult to achieve, and in fact is an issue not only in industry. O'Donnell and Duffy [9]
argue that research on performance in product development has been hindered by a lack of clarity,
namely a missing definition of key elements. This is in line with Marchand and Raymond [10], who
argue that research is more problematic when the basic underlying concepts and definitions in a
research area lack clarity, precision, and uniformity. Hence, quotes like “increased performance” or
“positive influence on performance” are highly ambiguous, but still commonly seen.

Two commonly used dimensions of performance are efficiency and effectiveness. Neely et al. [11]
argue that effectiveness refers to the extent to which customer requirements are being met, whilst
efficiency is a measure of how economically the firm’s resources are being used to provide a given
level of customer satisfaction. Sink and Tuttle [12] describe effectiveness as doing the right things at
the right time with the right quality. Efficiency is similarly described as doing things right, and is often
expressed as a ratio between expected and actual resource consumption. However, this definition of
efficiency seems to be more an aspect of the planning activities and the predictability of the
organization than of the product development process itself. In this paper, efficiency and effectiveness
are defined according to O’Donnell and Dufty [13], who take a concrete approach by modeling an
activity according to the IDEFO framework [14]. The IDEFO framework, often used within system
engineering (see for example [15]), models an activity as something that uses resources to transform
input to output under the direction of a goal. The input represents the initial knowledge before the
activity; resources are consumed by the activity in creating the output; the goal is the intended
objective with the activity; and the output is the result of the performed activity. Based on this activity
model, O’Donnell and Duffy [13] define efficiency as a ratio of the difference between the output and
the input (what has been created by the activity) and the resources consumed by the activity.
Effectiveness is defined as how the output of the activity meets the goal of the activity (is the intended
output created?). This way of modeling the efficiency and the effectiveness makes the different
dimensions of performance far more explicit.

1.2 Limitations with Existing Performance Measurement Frameworks

The issue of evaluating what is measurable and not what is important to measure is clearly seen in
most performance measurement frameworks. For example, one of the most cited performance
measurement frameworks in product development is proposed by Griffin and Page [16]. Their
framework focus on four major categories: financial success, customer acceptance, product and project
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success, and firm level measures — i.e. measurements of the output of the development project and the
outcome of the product development process. The framework introduced by Loch et al. [17] focuses
on development process performance in the electronics industry that affects the development output
performance, which in turn will influence business success. Despite the criticism that this framework
has received (for example O’Donnell and Duffy [18], who argue that there were no process variables
with significant relationship to the output measurements of “new product productivity” and “design
quality”), this framework is still important since it is one of the few studies with an explicit complex
product development context. The framework developed by Griffin and Page [16] is a typical example
of a marketing perspective on performance evaluation, and does not support the evaluation of current
performance in the product development process. The model of Loch et al. [17] is useful in that it
acknowledges the importance of process management leading to development output eventually
leading to business success. However the development process is not related to the manufacturing and
sales and marketing performance. Davila et al. [19] takes this one step further by explicitly
emphasizing inputs, process, output and outcome in their business model of innovation: input is the
resources devoted to the innovation effort, and such measurements are to be viewed as leading
indicators; process combines the inputs and transforms them into outputs; measurements of the
process are real-time measures and track the progress towards the creation of outputs; outputs are the
result of the product development effort, and describe what the innovation effort has delivered,
outcome measures should capture how the product development effort is translated into value for the
company and the net amount of value contribution. It is particularly important to acknowledge what
the leading and real-time indicators are — to measure the input and process, and relate these
measurements to the output and outcome measurements. How the output and outcome measurements
correlate to the invested and existing input is a complex task.

The importance of goal fulfillment is not considered explicitly in existing performance frameworks.
An enterprise can be both effective and efficient without being successful, if the targeted objectives
are not enabling success. The activity model [14], composed by input, output, goal and resources, is
one way to make the objective of an activity explicit. Hubka and Eder [20] have applied the activity
model in a design process context. It has been further developed by O'Donnell and Duffy [18], who
added a performance metric based on a knowledge perspective, and by Johnsson et al. [21], who
applied a strategic dimension. The activity model is also applied in proposed performance evaluation
framework as one way to model the developed framework. The intention is that the use of activity
models will provide a more nuanced understanding of the nature of the identified improvement and
enable to identify ways to obtain high performance in cases where this is needed.

2 FRAMEWORK FOR PERFORMANCE EVALUATION

“What gets measured gets done” [22] and “You are what you measure” [23] are two well known
statements related to the use of performance measurements. Metrics tend to control our view of what
is important to measure and what is not, since it is common to concentrate on what it’s possible to
measure, not on what could be important to measure. In this paper, it is argued that measuring specific
product development tasks does not give support for the actual execution of product development. The
goal should be to evaluate how well the activity is performed, not that the activity is performed.
Effective evaluation systems needs to iteratively deal with both performance criteria and performance
measures [24]. An example of this is that financial measurements are important, but it is also generally
agreed that they are most useful at higher levels of management, where they can reflect the success of
pursued strategies [25]. Furthermore, the financial outcome in terms of revenues related to product
development investment is not usually apparent until several years after the investment decision has
been made. Hence, a conceptual holistic framework is especially important within product
development, where performance is an elusive concept.

The framework suggested in the following section is based on previous work by O’Donnell and Duffy
[18], but integrates different perspectives on product development to support a system perspective on
performance evaluation. Furthermore, the framework is conceptual and presented to challenge existing
mindsets about the evaluation of performance. A theoretical and generic approach is intended that can
be applied and customized to address specific needs and reflect the complexity present in an
organization.
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2.1 Activity categories

When it comes to performance measurements in product development, the value perspective is most
often missing. Instead, focus tends to be on relating performance to decreasing cost and time whilst
obtaining sufficient quality [26]. These aspects are important but do not reveal why product
development exists in an organization, which ultimately should be to create value for its stakeholders.
Reber and Duffy [27] argue that current design approaches do not focus on value in an explicit
manner. They present “Value Centered Design”, building on the assumption that you are not in
business to design products — you are in business to make use of product design to generate value.
Value-adding activities can also be to increase competence or creativity. From a value perspective, it
is argued that activities enabling value creation are mainly carried out before the scope of the
implementation project is fixed and the project is set to be initiated; by focusing on the product
development project only, the important aspects of optimizing the possible value may be overlooked.
From a performance evaluation perspective, this paper suggests that all activities of the product
development process may be divided into three different categories, which all need to be managed if
the overall product development process is to be considered successful [26]. These categories, shown
in Figure 1, are: Planning activities; Implementation activities; and Sales and Delivery activities of the
product to the customer.

Planning
activities

activities

Figure 1. Three different categories of product development activities.

Each category requires specific competence and objectives to be prosperous, but at the same time
different performance criteria’s and thus performance measures for performance evaluation are needed
in each category. For example, the output of a planning activity differs from the output of an
implementation activity, and so forth. The task of evaluating a market environment analysis activity is
different to evaluating design activities. At the same time it is important to acknowledge the
importance and how they contribute to the overall performance of the product development process.
The three different categories of activities are each possible to model in an activity model.

2.2 Performance activity modeling

It is commonly argued that the performance measurements should be aligned with the objectives of an
enterprise — in this case, what is important in order to have a successful product development? In this
paper it is argued that a bottom-up approach is common, since focus tends to be on what can be
measured and then performance measures are designed accordingly. In the research presented here, the
focus is on a more top-down approach. A conceptual framework that supports reasoning about
performance both at the overall development process level and at the individual activity level has been
developed, in order to establish clear performance criteria. This general framework needs to be
dynamic and independent of the prescriptive processes used for the development process. In order to
ensure that performance objectives are being fulfilled, one must first have a clear perspective of what
performance is (e.g. in terms of efficiency and effectiveness). Moreover, it is important for such a
framework is to incorporate a systems perspective in order to have a holistic view of performance
evaluation. Hence a common mind set of performance and performance evaluation can be derived —
something that is especially important in large organizations, but also useful when the performance
concept is ambiguous and several interpretations can be made. The system that develops complex
products is often as complex as the products themselves.
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From a value perspective the planning activities can be viewed as enabling value; implementation
activities may then be interpreted as creating the value enabled by the planning activities; and sales
and delivery activities are where the value is capitalized on in monetary terms. The sales and delivery
activities category, is often not stressed in the product development literature. However, it is very
important in a complex product development context in order to capitalize on the investments. Sales
activities of new complex industrial products may suffer if the people involved in these activities
cannot communicate the potential benefits of the new products. It is therefore important that the sales
and delivery function is integrated in the product development activities. This is especially evident
when new technology or functionality is implemented in a product that is new to both the company
and/or the targeted customers. The presented performance evaluation framework tries to incorporate
the sales and delivery aspects to product development, since this is argued to be important for
performance in the sense of turning an output into a successful outcome.

Modeling of performance activities makes up one part of the proposed performance evaluation
framework. What differs this approach with the frameworks presented by e.g. Davila et al. [19] and
Loch et al. [17] is the explicit integration of the objectives in the performance activity model. In this
paper two generic types of objective are considered; the ones generated internally in the product
development process as the result of the planning activities and external objectives, generated by the
business model, functioning as objective for the planning activity category. On an abstract level the
planning activities result in an output that constitutes the goal or objective for the implementation
activities, since it is during these activities that the actual designing takes place (as illustrated in Figure
2). The output of the planning activities similarly constitutes the objectives for the sales and delivery
activities, which is important because the product development process cannot be considered
successful until the new products have been delivered to the customer. Moreover, the output from the
implementation activities will constitute the input for the sales and delivery activities.
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1 I = delivery
activities . activities
Resources || Resources

Figure 2. Performance activity modeling illustrating the relationships between inﬁut, output, goal and
resources to the three activity categories.

The relationship between input and goals is made more explicit through the use of the activity model,
where it becomes apparent that the level of maturity for each input determines whether or not it is
possible to realize the intended goals. It is argued that this will encourage reflections on how to
perform the activities with as limited recourses as possible. This will have a positive effect on the
efficiency aspect of performance, but it is also important to acknowledge that efficiency can be raised
by increasing the contribution of the activity i.e. output minus input, if this is performed without
consuming more resources. If the activity contains tasks that are not value-adding, this is indicated by
an increased use of resources. High efficiency is the result of balancing these two aspects with the
abilities of the enterprise. The activity model coupled to the identified types of product development
activities should be regarded as a tool to communicate what input is needed to achieve the desired
output. The framework highlights the benefit of questioning for what purpose the input is needed,
instead of using whatever input is available.
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2.3 Developing a performance evaluation system

The research behind this paper has developed a conceptual performance evaluation framework to
provide guidance to large organizations developing products or systems that are both knowledge
intensive and dependent on several technologies. In this paper it is argued that it is important to debate
performance evaluation issues in order to get a broader perspective on performance in product
development. The evaluation framework aims at introducing a different way of thinking about
performance evaluation in product development that can be used as guidance on how to improve
performance.

The proposed performance evaluation framework should be regarded as a toolkit that provides
stakeholders, that perform different product development related activities (e.g. managers, decision
makers and designers), with an overall structure on how to approach performance evaluation. This
implies that the framework is project and process independent. Thus even if a product development
process is changed in a company, the use of the overall performance evaluation framework is still
applicable and relevant, since it is not adapted to a specific design or configuration. A key
characteristic of the presented performance evaluation framework is that it requires the user to address
performance from a system perspective. Performance activity modeling from a holistic perspective
contributes to a more company homogenous understanding of how product development should be
performed. There is little value in precise measurements if wrong processes are in use. By considering
the dynamic interaction between activities and how these interrelate, the framework can be used to
evaluate whether the most accurate process is in use or not from a performance point of view.

The task of implementing a performance evaluation system is complex and iterative due to constant
changes in the business environment. Based on the outcome of the performance activity modeling, the
next crucial step is to derive overall performance criteria for the development process, using the
generic categorization (i.e. planning, implementation, and sales and delivery). By acknowledging the
different objectives for the different categories, performance criteria can be established on an abstract
level for each activity category. It is important that the performance criteria are relevant and involve
both the effectiveness and efficiency aspects of the category targeted, as well as a holistic overview of
the development activities. Once the performance criteria have been established the activity model can
be used to select suitable performance measures. This can be done by describing the inputs and
outputs in the activity model for the targeted activity. It is important to note that if a quantitative value
is difficult to attain, it is often better to use a more qualitative evaluation method instead, as long as an
objective for the activity can be set and evaluated against. The role of the performance evaluation
framework is to help identify where improvements need to be made, rather than on having an accurate
quantitative value. This implies the performance evaluation system to be internal and improvement
oriented, in contrast to traditional measurement systems, which are more externally focused on
reporting green figures (often as a result of focusing on what is easily quantified). The framework
provides involved users with a platform for discussions on performance measurements to better
understand the flow of activities and evaluate how activities contribute to performance. It is argued in
this paper that a performance evaluation system, targeting relevant activities, can be achieved by
iteratively following the steps in Figure 3. Changes, forced as well as wanted, are managed through an
update of relevant and affected steps throughout the performance evaluation. For example, the change
could either require revised performance criteria (and thus a change in performance measures), or
might only affect the need to update a particular performance measure.

Qualitative and
quantitative metrics

Derive Select Relevant
A;i:{?”,;‘:g:;n g > Performance <«—»  Performance,

Criteria Measures
Figure 3. Four steps to accomplish performance evaluation to support the actual work that is being
performed in product development.

Performance
Evaluation
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When applied in different project contexts, the initial understanding derived from the performance
activity modeling can be broken down into different subjects for efficiency and effectiveness. Once
these are identified, different performance criteria can be derived from the overall “efficiency area”.
Thus, by approaching development from a system lifecycle perspective (from idea to retirement) it is
argued that performance measures can be identified that are relevant for the intended company.
Individual metrics could be established to specific parts of the organization, but are extracted from the
overall performance identification from a system perspective.

3 A SYSTEM PERSPECTIVE

A system perspective promotes an efficient “flow of activities”, and prevents focus on individual
product development phases and specific activities. In order to support improved performance it is
necessary to cut across the activity categories and achieve an overall system perspective of the
evaluation. It is suggested that every activity of any product development process may be categorized
in one of the suggested categories planning, implementation and sales & delivery (as illustrated in
Figure 4). Furthermore, product development activities are performed in a continuously changing
environment. In order to verify that necessary adaptations due to new conditions are made in the
process, performance evaluation needs to be carried out regularly. The activity categorization of
product development easily gives the faulty impression of a linear process i.e. first the planning
activities are conducted, and then the implementation activities, followed by the sales and delivery
activities are performed. Instead, the performance evaluation framework should be regarded as a
categorization of activities that enables continuous evaluation of the activities accordingly. In Figure 4
two different abstraction levels are illustrated: the overall development process level, where the
diverse activity categories and evaluation are sequential and possible to map according to specific
phases in two exemplifying generic processes; and the specific activity level, where the diverse
activities (and thus evaluation) are interchanging and iterative across the three activity categories.

ENABLE REALIZE ' CAPITALIZE

Sales &
Delivery
Planning

Implementation

Planning

Sales &
Delivery

Implementation

Implementation

PDELDELVIDVOODES

Planning . Conoept Systom-Lovel| Detal Testingand Production
™ Development Design Design  Refinement, Ramp-up

Generic Product Development Process according to Ulrich & Eppinger [28]

Utilization &

Support Retirement

Concept Development | Production

System Life cycle Process according to ISO/IEC 15288 [15]

Figure 4. A possible mapping is illustrated between the conceptual performance evaluation framework
and system life cycle phases, based on activity categories and phases in two different product
development processes [15, 28]. The low level activity based evaluation is performed interchanging
and continuously over the life cycle.
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Performance evaluation affects different aspects of product development. As a consequence of using a
holistic approach in the process of developing the framework from a system perspective, three uniting
perspectives have emerged: integrated, information and learning. Integration and Information are both
cross-boundary and relevant to the system overall, and are necessary in order to accomplish
performance evaluation. Learning is important in order to assimilate the results in the organization;
otherwise the use of a performance evaluation framework will be non-value adding.

3.1 Integrated Perspective on Performance Evaluation

It is important to acknowledge that different capabilities are needed in product development, and that,
in order to be successful in a company perspective, high performance is needed in every phase [2].
Evaluation of different performance activities needs to be made to increase the level of overall existing
performance, but in order not to sub-optimize the intended measurements, it is argued that the
different enablers (input, output, goal and recourses) should not be evaluated individually since they
are not independent from each other. The same reasoning, can be applied to the different activities,
and used for the overall product development to make sure that people work together and interactively.
The framework allows modeling on different levels of abstraction, and high system level modeling
should be used to help companies evaluate whether product development is being carried out in an
integrated way. The need for integrated product development is well established in industry, and the
existence of integrated product teams and cross-functional integration is crucial in large organizations
where knowledge-intensive products are developed. Different types of integration (such as process,
competence, and multi-project) are needed to gain an effective product development process [29]. In
this research, it is argued that the same understanding and integrated perspective should be reflected
when it comes to choosing the type of measurements for different activity categories. Moreover, the
overall product development system — comprising of organization, process and product [30] — that is
used to enable development activities needs to be evaluated, since this is often more complex than the
products themselves. An integrated perspective on performance evaluation assists companies to
evaluate to what extent they succeed in their ability to perform integrated product development.

3.2 Information Perspective on Performance Evaluation

The need for accurate information becomes crucial to make use of the activity model, and accomplish
the steps in the suggested framework; the identification of improvement areas and the mapping of
relevant performance metrics (Figure 3). Information is considered an important role for success in
product development outcomes. Sink and Tuttle [12] argue that the main focus of the performance
measurement system is to provide managers with the needed information to be able to make decisions
about what actions to take in order to improve the performance of the organization. From a designer
perspective, cross-functional integration is important to support efficient information management
[31] and the framework might be one aid in making this need explicit to a designer, to communicate
and exchange information internally and externally from the company. One possibility might be to use
an information strategy based on activity modeling, to actively increase performance. Further research
needs to be done on what precondition that have to be fulfilled in order to do so.

A discussion about what the information consist of — based on defining what the input and output is,
and what information needs to be transformed — supports an increased understanding in the
organization of what it is relevant to measure, and aids the design of metrics so that they produce
relevant information. It is argued that by questioning the state of information and “giving” it precise
meaning and relevant content, the way information is presented becomes more well-defined. From a
system perspective, companies could clearly benefit from an increased use of a homogenous
terminology between the different areas in the product development organization. It is suggested that
one synergy derived from using the framework and “modeling process” would be a terminology
alignment across the different engineering disciplines and organizational functions, since the reuse of
terminology between the different categories of activities supports this standardization towards a
uniform use.
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3.3 Learning perspective on Performance Evaluation

The need for measuring the performance of product development activities differs between different
organizations. Drucker [32] argues that the single greatest challenge that managers face is to raise the
performance of knowledge workers. It is important to acknowledge that performance measurements
are not in themselves raising the performance level (i.e. a value creating process). Value is only
achieved when the performance evaluation system is used as a first step in an improvement process. It
is only when the decided improvement actions have been implemented that value might have been
created in a company perspective. This is in line with what Neely and Najjar [33] argue for — namely
that the true role of performance measurement is to provide a means of management learning, rather
than simply a means of management control. It might be a little strong to say that today’s upper
management tend to use the measurements for control purposes, but it is appropriate to say that there
needs to be a more internal learning perspective as well to better balance the control perspective.

The popular New Sales Ratio [34] can be used to illustrate how management learning can be achieved
through performance measurement. This performance indicator can be useful as a measure of product
development effectiveness — i.e. is the revenue generated as anticipated in the business case, once the
products has been developed and introduced to the market? The business case is commonly merely
used as a way to get the OK to initiate the development of a new product. The anticipated new sales
revenues are often estimated with the objective of initiating the project and from there on it is taken for
granted that the new products will generate value to the company. This could instead be used and
managed in a learning perspective, in order to improve the ability of creating business cases: are the
important aspects of the product created in the implantation activities? are the sales and delivery
activities able to communicate the important selling aspects of the new product? It is important that the
planning, implementation, and sales and delivery activities support each other and constantly
contribute to better estimations and a common understanding of what is important in order to be
successful from a systems perspective.

4 CONCLUSIONS

One issue with the current way of evaluating performance in product development is that focus is on
what is measurable, instead of on what it is important to measure. Focus tends to be on the end result
of the development project and the outcome of that result. A holistic performance evaluation
framework for complex product development is presented to provide people involved in product
development activities with a better understanding of performance relevance. The framework is
intended to be used to help companies realize in what situations the development process is working,
and where it is not working, and to identify improvement areas.

The proposed holistic performance evaluation framework explicitly integrates the goal and objective
with the product development. Planning activities have been incorporated into the framework in order
to support the idea that the relevance of performance evaluation is continuously coupled to company
strategies and goals, avoiding measurement for the measurement’s sake. The framework is intended as
a company or management tool for communicating an integrated view on performance in product
development, but also as evaluation support for the individual (e.g. a designer) conducting a particular
activity, in order to relate how this particular activity contributes to the overall performance of the
product development process. The presented framework contributes with performance criteria that
help companies in complex product development settings to identify relevant qualitative and
quantitative metrics that are system dependent. By focusing on which factors are important to
measure, this framework can be used to design new measures or identify relevance among existing
measures. The presented framework is conceptual and intended to be tailored to suit the individual
company’s needs, but the following list summarizes the most important and generic contributions of
this paper:

Support for making performance criteria more explicit

Classification of planning, implementation, and sales & delivery activities

Internal company support for performance measurement

Promotion of a system thinking approach to the performance evaluation task

Evaluation tool for activity value assessment, process and product independent

A framework for companies to develop their adapted performance evaluation system
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5 CONCLUDING REMARKS

At this stage, the framework is conceptual and has not been applied in practice. Future research needs
to be done in order to test and evaluate it further. The presented framework will be refined and
developed with the aim to provide stakeholders in complex product development settings with an
evaluation tool to better understand and grasp the complexity of performance measurement. It is
argued that this will have implications on how values such as efficiency and effectiveness in product
development are evaluated by management. The first step in this work will be to apply the
performance evaluation framework in a large organization developing complex industrial products in
Sweden. The aim, besides testing the framework, will be to use performance activity modeling as a
base for deriving performance measurements for the early phases of the product development and
relating them to the activities performed in the actual development projects. This work will be
conducted during autumn this year, and will be carried out through a number of workshops activities
following the four steps to accomplish performance evaluation as described in Figure 3.
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