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Abstract 
Organisational performance measurement is a multi-faceted and complex concern requiring 
considerable insight into the inter-dependencies that can exist between organisational 
activities and variables. Current approaches to performance measurement and management 
remain focused upon the need to articulate and communicate a strategy throughout an 
organisation. However, the decomposition of organisational strategies, which are 
disseminated to activities within the product development process, supports one direction of 
the management of organisational performance. We require the ability to determine how well 
an activity has performed, been executed and managed with respect to the realisation of a 
strategy(s). Effective operational management is thus required to ensure that, where 
applicable, the means exists to realise strategic objectives through the execution of efficient 
and effective operational activities. Specific issues regarding the measurement of performance 
within an organisational context are discussed, highlighting the need for effectively managing 
the process of performance measurement. Further, this paper discusses specific areas where 
performance measurement is required within the product development process, reflecting the 
complex interactions that can occur between process activities, whilst providing the feedback 
necessary to enable the effective management of process and organisational performance. 
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1 Introduction 
It is now more important than ever for organisations to actively seek leaner, more responsive 
and more agile organisational systems contributing to their relative competitive positioning. 
Given today’s global competitive market, organisations should maintain a focus on constantly 
striving to improve the effectiveness of its activities while increasing its levels of efficiency. 

The availability of information to managers, process developers, etc. on how process 
performance may be understood and optimised is lacking [1]. This results from the inability to 
recognise what changes should be made and how such changes will be propagated and impact 
upon the current state of organisational performance. Decision-making often hinges upon 
several variables and a responsive change in one variable can ripple through and affect many 
other variables. Thus, the existence of inter-relationships between variables equates to 
weighted propagational effects being experienced within related dimensions throughout an 
organisation.  These inter-relationships can affect the level of performance attained within 
activities and organisations, and result with the need for conflict management to understand 
the impacts. Our objective is to identify, support and manage the interactions between 
variables, from multiple perspectives, to ensure that the trade-off in success of activities does 
no impact upon the performance of the organisation. 
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The reliance upon the measurement of performance within a list of subjectively defined ad-
hoc performance variables can be mis-leading for practitioners, equipping them with a 
restricted perspective on performance. Such restricted perspectives reflect a subjective view 
of the organisation and are susceptible of being mis-representative of an organisations 
performance. This results in users being conditioned by the viewpoint of those who defined 
the measures – contributing to falling levels of confidence when unforeseen outcomes are 
encountered.  The performance feedback represents the viewpoint of those who defined the 
measures and are thus susceptible to being subjective rather than objective to the needs of the 
organisation. It cannot be advocated to use more measures to better motivate and diagnose a 
system. Rather, we must provide the understanding and approaches necessary to: manage the 
performance measurement process; gain insights into the organisational mechanisms that 
contribute to performance; and, provide the effective management of performance within an 
organisation. What is required is the coherent control and direction of all of the variables and 
constituent components that contribute to some dimension of success or improvement within 
the bounds of the organisation. In Section two the need to understand how strategies are 
communicated throughout an organisation is assessed through the use of decomposed goals 
and objectives. In addition, Section two examines how performance metrics and 
measurements are used to determine the level of contribution attained by process activities. 
The focus is on the definition of the need for a performance measurement process to 
consistently define and utilise coherent objectives and goals throughout an organisational 
system. The remaining sections then highlight the need to understand process and activity 
inter-connections, in terms of the inputs, outputs and resources, discussing how their 
interactions may impact upon performance and the need for effective management to support 
their contribution to micro and macro levels of performance. A brief discussion on current 
approaches to performance management precedes a conclusion. 

2 Process performance 
Based upon a performance measurement practices survey, it was identified that the most 
frequent barrier and challenge facing practitioners is the lack of ability to define and agree 
upon the most appropriate measures to be used [2]. At a strategic level, the key requirements 
of a performance measurement system lies in the articulation and, hence, communication [3] 
of strategies to those who are affected by or indeed those who have the ability and opportunity 
to contribute to their realisation [2]. Within product development processes, there exist many 
different process structures such as sequential activities, parallel or concurrent activities 
and/or iterative cycles. Process performance is governed by the mechanisms and interactions 
that occur between activities within the development process and its management, in addition 
to the inter-relationships that exist within the many performance dimensions and requirements 
that condition and confine these activities. The effective management of such processes and 
activities relies upon practitioners being provided with the information of what is required and 
how it is contributing to the effective realisation of its requirements and goals. As stated by 
Andreason et al. “..the key to achieving optimal design performance, and hence design 
productivity, is the effective co-ordination of the design process” [4]. Thus, support for the 
effective co-ordination and management of the product development process must overcome 
the barriers facing practitioners in defining those measures and metrics that will support the 
attainment of optimal design, process and organisational performance levels.  

It is often advocated for the need for performance measurement to convey to practitioners the 
specific areas where they possess some level of control, enabling them to monitor their 
effectiveness in performing within predetermined goals recognising their contribution to the 
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objectives of stakeholders [2]. Support for the recognition and contribution within such 
‘boundaries of control’ may omit the very nature of a product development process where 
process activities experience often complex interactions [1]. What is advocated here is the 
need to recognise and adequately support the recognition and management of those factors 
that extend beyond the ‘boundaries of control’ to the ‘boundaries of responsibility’. 
‘Boundaries of responsibility’ refers to recognising potential impacts, direct and indirect, that 
may be encountered throughout a process, identified from undesired degradations in 
performance, as a result of some level of performance attained within supply activities. Thus, 
the boundaries of responsibility must transcend process and activity structures and recognise 
the interactions that occur between dimensions of performance. The following sections 
present key observations from industrial based research that reflect some of the requirements 
in effectively managing the performance of the product development process. The 
observations aim to increase the understanding of the conformance and contribution of an 
activity within an organisation providing a more enriched contextualised perspective. First, 
we discuss the need to recognise the coherence of goals from their 
decomposition/consolidation and contribution to their fit with other goals. Next, we discuss 
the need for assessing the appropriateness of an input, and its appropriateness to the 
attainment of an effective output, and the need to recognise this within the supply activity 
responsible. Lastly, we discuss the role of management in co-ordinating resources and 
activities that contribute directly or indirectly to the satisfaction of activity goals. 

2.1 Coherence 
Activities within a product development process can be, at any point in time, subject to a 
diverse range of goals and objectives as sourced from a range of perspectives throughout an 
organisation. Such perspectives may range from upper management and CEOs to individual 
personnel, each communicating their own individual goals and objectives to those activities 
associated with contributory performance. The development of a holistic goal(s) presents a 
description of a desired state for a system or subsystem. The subsequent decomposition of 
such a goal to the contributing activities provides a means to impart upon activities a 
consistent and coherently directed foci such that all actors may recognise their progress and 
contribution to overall performance. However, the common occurrence of multiple strategic, 
tactical and operational objectives being translated down and across an organisation presents 
the potential for direct and indirect contradictions in focus being impressed upon activities.   

Coherence infers the need to recognise the structure and inter-relations that exist between 
goals and sub-goals throughout an organisational system from macro to micro activity levels 
and between supply and customer activities. One of the biggest issues in maintaining effective 
levels of performance throughout an organisational system is the level of coherence that exists 
between goals [5]. Coherence conveys the need to maintain a consistency in purpose 
throughout an organisation [6]. In addition, it supports the recognition and visible 
management of the contributions to performance that individual sub-systems attain (potential 
and actual) and make to other sub-systems and to the organisational system. What Fritz calls 
‘structural tension’ arises as a result of activities and factors contradicting or detracting from 
as opposed to contributing positively to the overall performance of the system [7]. 

The nature of the product development process and its management presents a system where 
strategic and tactical goals and objectives are decomposed and allocated to individual and 
groups of activities. This system is further subject to experiencing goals that are retracted bi-
directionally along the product development process from other disciplines and activities 
through feed forward and feed backward interactions. Based upon research conducted within 
industry, two distinct components have been identified as contributing to the effective 
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definition and management of coherent goals and objectives whilst recognising the nature and 
structure of organisational systems. These two components will be discussed in the following 
sections with the view of explicating the requirements of goal coherence. 

2.1.1 Alignment 

Carrie and MacIntosh identified the need for effective deployment of business objectives 
throughout the organisation [8] while Wind recognised the need for operational and tactical 
objectives to mutually reinforce strategic objectives [9]. Such requirements equate to:  

• The need to decompose goals down through the organisation in such a way that sub-
goals are aligned with the objectives of related parent level goals maintaining a 
common focus throughout an organisation.  

• The assessment of decomposed goals as to their fit within the context of an activity, 
where any identifiable potential fall in attainable levels of performance may be 
highlighted i.e. alignment between what is required and what is achievable. Such 
assessments during goal decomposition enables managers and practitioners to 
recognise the need to either reassess goal levels required and/or manipulate some 
aspect of an activity or process such that the required levels of effectiveness, and thus 
contribution to higher level goals, may be attained. 

• Recognition of the attainment of optimal performance at one level while experiencing 
sub-optimal performance in another [10] should be adequately supported and managed 
during the progress of satisfying a goal and not be limited solely upon reflection.  

Alignment, however, should not refer exclusively to the decomposition/consolidation of 
goals, objectives and results but should in addition incorporate and recognise the need to 
possess aligned activity and goal components that support in monitoring and controlling 
performance within and between different organisational levels. For example, a common 
means of communicating a strategy throughout an organisation is attained through the 
definition of localised sub-measures allowing managers and personnel to evaluate how each 
contributes to the functioning of the whole [5]. Any misaligned measures defined locally may 
result in activity personnel performing effectively at a local level while inadvertently 
detracting from global levels of performance [11]. Without aligned goals and components, 
structural tensions may result in inconsistent progress being made producing desired 
performance at a micro level, as seen from measurements, yet restraining the efficiency of 
progress overall. Figure 1 provides a representation of the components within an 
organisational system that are subject to experiencing or contributing to degrees of achieved 
alignment or misalignment. It is important therefore that alignment is maintained, firstly, 
between activities and components, and, secondly, between the dimensions of performance.  

Figure 1. Organisational goal alignment. 
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The use of performance metrics supports personnel in managing their progress toward the 
satisfaction of activity goals. While the use of metrics and measures within an activity can 
provide a focus for personnel to convey strategies, objectives and goals at a local level, any 
misalignment can result in misplaced contributions being made potentially furthering the gap 
between desired and attained levels of performance between associated organisational levels.  

Beyond the need to recognise the immediate fit and potential contributions that sub-level 
components may have upon parent level components, further mechanisms exist that support 
in the recognition of the degrees of contribution being made by sub-level components. 
Activity effectiveness recognises the relationship between the output of an activity and the 
goals placed upon them. This measure of an activity’s performance, in terms of its ability to 
satisfy its objectives, enables personnel and managers to directly gauge their contribution to 
activity goals. The recognition of attained levels of effectiveness may be retracted back to 
higher order components to assess their contribution through a comparison of required against 
attained goal states while overcoming any potential misalignment that may exist as a result of 
intermediary sub-components. 

2.1.2 Congruency 

Congruency refers to the level of interaction that arises between goals and objectives where 
some level of enforcement is experienced, be it positive or negative, between defined activity 
goals. The focus of congruency lies with the need to recognise and define goals that are, 
where possible, mutually supportive as opposed to detracting from and restraining the 
performance within other goal dimensions. Such contradictions in focus, generated from non-
congruent goals and objectives are susceptible to contributing to degradations in performance 
at higher system levels [7]. Thus, failure to recognise the fit or congruency of a goal with 
other activity goals leaves activities susceptible to being unable to effectively satisfy planned 
objectives and goals, potentially requiring management to intervene to reduce the impact of a 
fall in effectiveness and performance. While it is not advocated here that it is possible to 
consistently define goals and objectives that are congruent, i.e. mutually supportive and non-
contradictory, but that the existence of such interactions should be made explicit and visible 
to those responsible for setting and/or satisfying goals. Alignment is concerned with the 
fit/contribution relationship between performance dimensions and structural components that 
are used to realise strategic objectives. Congruency however is concerned with recognising 
the fit of goals and objectives that inter-relate across activities contextualising individual 
objectives and factors within process activities. 

Congruency is concerned with recognising the interactions that can exist between inter-related 
activity goals. Non-interacting factors are not susceptible to the phenomenon of congruency 
as no contradictions can occur in effort or progress. Thus, the following points outline where 
interactions can occur between inter-related dimensions:  

• Direct interactions within common goal dimensions i.e. cost to cost; and, 

• Indirect interactions between different yet related goal dimensions i.e. time to cost. 

While these interactions highlight the potential inter-play that can exist within and between 
goal dimensions, recognition of the structural interactions that can exist between activities 
within a product development process and its management must also be effectively managed. 
The following points summarise the specific scenarios where levels of congruency can be 
impacted: 

• Between goals within an activity; and, 

• Between goals across multiple activities. 
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These points serve to highlight some of the interactions that can occur within and between 
activity goals. However, congruency is not limited to just direct and indirect interactions 
between goal dimensions within and across activities. Interactions between goals and their 
dimensions have been used in our discussion to convey a common medium within which such 
a phenomenon can occur. However, the very components associated with the issues of 
alignment are also susceptible to congruency. Congruency may exist within and between any 
of the components outlined. Figure 2 outlines the same components as those presented in the 
alignment section. Here, interactions may occur between strategies, between objectives, 
between goals, between activities and their associated metrics and measures and/or between 
reward and recognition incentives. In addition, such interactions may result within an activity 
tasked with satisfying multiple strategies etc. where the interactions may be more visible and 
prominent. Such approaches as defining priorities and/or making tradeoffs between 
components, changing one or multiple goal levels, may be taken to promote the level of 
congruency that may exist between components. These approaches, used to address 
undesirable levels of incongruence within an activity, must also recognise the existence of 
differing components being located within a common activity. For example, an activity may 
be conditioned by a goal while being rewarded and recognised for its performance within 
another dimension of performance. Therefore, care must be taken to ensure any resolution of 
conflict or undesirable interaction between goal and measure is done with the level of insight 
and understanding necessary to ensure sub-optimal performance does not ensue. Thus, such 
decisions to prioritise etc, between goal and reward must be based upon an understanding of 
the rewards role and priority within the overall system considering the ownership, role and 
contribution of the goals, measures, etc.  

The effective management of the interactions of goals, measures, etc. from various 
organisational perspectives must be supported to ensure that the potential synergy between 
activities remains conducive and contributory to desired levels of performance alleviating the 
occurrence of any negative interactions within and between performance dimensions.  

2.2 Efficiency, effectiveness and appropriateness 
The product development process consists of multiple activities that interact in different 
manners and on different levels from the supply of management goals to activity inputs and 
resources. Activities may be ordered sequentially or in parallel while interacting iteratively 
through input to output and/or goal definition to goal satisfaction relationships. Research by 
O’ Donnell and Duffy has provided a generic model of activity performance [12]. Their 
model identifies the components of an activity (i.e. input, output, goals/constraints and 
resources) and their relationships within the elements of effectiveness and efficiency 

Figure 2. Organisational goal congruency. 
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formalised through the presentation of the E2 model. The efficiency of an activity represents 
the relationship between the consumption of resources in producing an output considering the 
input, while effectiveness represents the ability of an activity to obtain an output that satisfies 
the objectives of the activities. Suitable recognition of these components allows managers and 
process personnel to provide direction and manage an activity during progress. While 
efficiency represents the relation between process inputs and outputs, it lacks direction and 
guidance of what the objectives and goals of the process are and what the process must be 
efficient in attaining and satisfying. Thus, it is the inclusion of the goals and desired levels of 
effectiveness that provides the context and focus for a process. However, with the many 
interactions that may exist between activities and processes there is a further need to 
recognise the appropriateness of an input into an activity. Thus, appropriateness is concerned 
with the fit of an activity’s input with the goals of that activity Figure 3. Any degradation in 
the level of input appropriateness (such as incorrect, incomplete, incompatible or uncertain) 
can result in impacting upon the level of efficiency and effectiveness that may be attained. It 
is therefore important to understand the interactions that exist between activities and how they 
contribute to the performance of the process. Cross-functional performance measurement is a 
pervasive approach to remove the potential for functional silos to produce sub-optimal outputs 
[7]. The assessment of the appropriateness of an input, as generated as a preceding activity 
output, enables managers to begin to identify the interactions that may exist between 
functional silos and encourage cross-functional performance measurement through enhanced 
visibility of causal relationships. Through the recognition of the appropriateness of an input, 
managers may be able to assess its impact upon an activity and identify the cause and effect 
relationships discovering the factors that exist out with the activity that contributed to the 
levels of performance attainable. Any inappropriate inputs would be assessed within the 
context of the activity while determining what management action is appropriate to ensure 
required levels of efficiency and effectiveness are attained, i.e. get the input modified or 
changed, add more or change the allocated resources or change the goals of the activity. 

2.3 Co-ordination 
The co-ordination of resources is described as involving “the effective utilisation of resources 
in order to carry out tasks for the right reasons, at the right time, to meet the right 
requirements and give the right results” [13]. The less appropriate a resource is for carrying 
out an activity the more potential exists for that activity to experience sub-optimal levels of 
efficiency and effectiveness. However, the responsibility for co-ordination falls not only upon 
those involved with the management of the activity but also, in the case of specifically 
developed tools, upon the activity from which the resource was generated. For example, the 

Figure 3. Activity performance 
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development of test equipment or specific analysis software and tools must recognise what 
such tools will be used for, and the activity goals that they will directly or indirectly impact. 
Therefore, the issue of assigning a resource to an activity explicates one direction of 
knowledge. What will facilitate the activity’s ability to develop suitable resources is the 
recognition of the task that the resource is associated with. In the case of the co-ordination of 
actors, activity managers must be able to empathise with their designers’ individual talents 
and match them with the needs of the organisation as translated coherently with activity level 
objectives. The allocation of specific resources during initial planning activities forces 
managers to outline the predicted consumption of resources incurred in satisfying predicted 
goals. However, while the co-ordination between predicted goals and resources is essential for 
budget and feasibility reasons, what is predicted often does not accurately reflect reality. To 
this end the following section briefly discusses the need for managers and decision makers to 
recognise how its activity is perceived and how it contributes to organisational performance. 

2.4 Activity management 
Activity managers are in need of support to help them to correctly perceive their fit and 
contribution within a process [14]. One of the goals of design management is to ensure that an 
organisation uses its design resources efficiently to achieve its objectives effectively [15]. 
Any potential change in the level of goal satisfaction or progress deviations can require 
management to exercise responsive control. Based upon the preceding sections, managers are 
provided with options that if made explicit, can enable their activities to remain effective 
locally and globally within the realms of feasibility.  

Consider an activity’s input and its level of appropriateness to the activity goals. If recognised 
as inappropriate, managers may request the supply activity to change its output, reflecting the 
activities input requirements, or management could reassess the goals and/or the resources 
associated with the activity.  Similarly, levels of activity efficiency and effectiveness may be 
used to identify undesirable trends and through investigation of the reasons why they may 
assess whether a change in input, goal level or resources will maintain the achievement of an 
optimal outcome. Recognition of decomposed organisational goals allows managers to assess 
their ability to contribute to the effective satisfaction of such goals and as such represent 
higher order goals. Further, goals defined from other development activities may be assessed 
in terms of their level of congruency with other activity goals. Through such recognitions, 
managers will possess the ability to reassess those resources allocated or express their desire 
for the re-assessment of any incoherent goals; in effect recognising any gaps between required 
and achievable performance.  

Managers may use such information to attain more coherent and attainable goals, promoting 
the potential effectiveness of its output, request a change to activity inputs to promote their 
appropriateness to goals and/or manage their resources through the addition or change in 
resources to ensure effective co-ordination is maintained. Without such continual monitoring, 
personnel within activities can be tasked with infeasible goals and be over or under-
subscribed resulting in ineffective outputs, and in turn inappropriate inputs, being developed 
and contributing to sub-optimal levels of performance. This issue may then be further 
exacerbated within subsequent activities. Further, Coates et al. comment that coordination 
was a process of managing the independencies between activities [16]. At higher process 
management levels this equates to managers appreciating and reflecting the specific situations 
and conditions that all activity level managers, within their span of control, may experience. 
In effect, any occurrences of inappropriateness, inefficiencies, ineffectiveness, unsuitably co-
ordinated resources or incoherently defined goals must be identified and effectively managed 
in order to avoid the attainment of, or contribution to, sub-optimal levels of performance.  
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3 Performance management systems 
This section is intended to provide a concise insight into the capabilities of current 
performance management systems against the issues raised in the preceding sections. The 
references provided on the systems provide detailed information on the systems discussed. 

The Balanced Scorecard [5], Business Excellence Model [17] and Baldrige Quality 
Award [18] are frameworks that have focused upon supporting organisations in developing 
an understanding of how strategies and results may be realised. Their focus has been upon the 
recognition of generic dimensional components that are perceived to contribute to the 
realisation of strategic and business results. While the frameworks outline a selection of key 
performance dimensions within which organisations must define and develop their own 
individual set of objectives, goals and metrics none support in defining or relating how 
activities may contribute to strategic results. Advocators of the approaches comment on the 
need to define coherent goals and objectives, yet the frameworks do not provide any explicit 
support or understanding as to how coherent goals may be defined from a strategic view to the 
base operational level. As a result of their high-level approach to organisational performance 
measurement and management, none of the frameworks support practitioners in 
understanding how process activities interact, in terms of appropriateness, efficiency, 
effectiveness or co-ordination or how the contribution of activities to higher order goals may 
be managed. Therefore, the level of support disseminated to managers of operational activities 
is limited to the assessment of their contribution to goals as represented within intuitively 
defined metrics.  

The Integrated Performance Measurement framework [19], ENAPS Performance 
Measurement Cube [20] and Performance Pyramid approach [21] recognise the need to 
decompose strategies and objectives down through a hierarchically structured organisation. 
Each approach focuses upon outlining a generic list of operational dimensions that are 
considered contributory to corporate visions or strategies. While the approaches emphasise 
the need to make explicit the trade-offs and levels of coherence that may exist between goals 
and measures, they provide vague insights into how they may be achieved although their 
models reflect the need to decompose goals from a business to an operational level. The 
approaches recognise that interactions between operational activities occur, yet again do not 
explicate the nature of their interactions and as a result restrict the level of management 
control that may be exercised through their utility. None of the approaches recognise the need 
to co-ordinate the resources necessary to realise objectives, or reflect the need to monitor and 
understand an activity’s context or factors that can contribute to attainable performance. 

4 Conclusion 
However successful an organisational sub-system may perform, it does not necessarily 
coincide or contribute to success in other activity or organisational performance dimensions. 
There is a need to support an organisation in managing its processes and activities toward a 
level of consistency in its purpose and directions through the decomposition of coherent goals 
and objectives across the product development process. Current approaches to understanding 
the performance of an organisation lack the ability to go beyond the measurement of variables 
within a selection of pre-defined dimensions providing some viewpoint of the organisational 
system. What is required is the need for performance measurement and management systems 
to understand the operational activities, and the interactions that occur between them, that 
contribute to the realisation of strategic objectives. This paper has discussed the need for 
coherent objectives and goals to be defined across an organisation recognising the coherence 
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of their potential and achievable levels of performance. We highlighted, through discussing 
the interactions that exist between activities inputs, outputs, goals and resources, that 
performance measurement at an operational level must be supported in attaining the insights 
that are necessary for the effective management of their contributions to organisational level 
objectives and goals. Approaches to performance management must reflect the nature of the 
inter-actions that exist at those activity levels responsible for contributing to and realising 
organisational strategies evolving beyond the primary function of performance measurement. 
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