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ABSTRACT 
The current debate in ergonomics centres on the innovation of future products and services. Inherently, 
this implies a shift from being customer to need oriented, paving the way for a more progressive type 
of ergonomics, namely “prospective ergonomics”. Prospective ergonomics is a sub-discipline of 
ergonomics, which shares a common ground with strategic design, through the anticipation of 
undiscovered needs of stakeholders with respect to imagining new products and services. The aim of 
this article is twofold.  First it discusses the relationship between Prospective Ergonomics and strategic 
design from an overarching strategic management perspective (see figure 1). Hereby, relationships 
among strategic management, strategic design and prospective ergonomics will be elaborated using 
selected business, design and ergonomic frameworks and models. Secondly, it proposes and argues for 
certain design reasoning perspectives with respect to generic strategy perspectives 
Results indicate that strategic design, is mostly aimed at profit making, whereas in prospective 
ergonomics a balance between performance / productivity on one hand and human well being on the 
other hand is sought after. Moreover, understanding the dynamics among strategy perspectives, modes 
of design reasoning, strategic design, and prospective ergonomic modes of thinking allows educators, 
practitioners and students to be more conscious about their design attitudes and the range of methods 
and tools they are able to use to target different types of value.  
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1 INTRODUCTION 
In the past 25 years, ergonomics did not gain much acceptance by business managers. According to 
the Administrative Science Quarterly, Perrow argued that the problem of ergonomics is that too few 
ergonomists work in companies [1]; that they have no control over budgets and people; and that they 
are seen solely as protectors of workers, rather than creators of products, systems and services. 
Presently, the value of ergonomics extends beyond occupational health and safety and related 
legislation. While maintaining health and safety of consumers and workers, ergonomics has become 
more valuable in supporting company's business strategies to stay competitive. Given this context, 
debates in ergonomics centre on the innovation of future products and services. Inherently, this implies 
a shift from being customer to need oriented, where corrective and preventive ergonomic approaches 
are paving the way for a more progressive type of ergonomics, namely “prospective ergonomics”. 
Prospective ergonomics is a sub-discipline of ergonomics, which promote a broad and long-term 
approach towards anticipating undiscovered needs of stakeholders with respect to imagining new 
products and services [2]. With respect to methods and tool use, prospective ergonomics rely on 
numerous data collection methods from a wide variety of disciplines to investigate how human 
behaviour and needs may determine the development of future products and services [1]. These 
disciplines include ergonomics, psychology, sociology, management, economics, and engineering. 
The aim of this article is twofold.  First it discusses the relationship between Prospective Ergonomics 
and strategic design from an overarching strategic management perspective (see figure 1). Hereby, 
relationships among strategic management, strategic design and prospective ergonomics will be 
elaborated using selected business, design and ergonomic frameworks and models. Secondly, it 
proposes and argues for certain design reasoning perspectives with respect to generic strategy 
perspectives [4]. 
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This has led to the formulation of the following research questions: 
RQ1. What are the theoretical and conceptual differences and similarities between strategic design and 
prospective ergonomics? 
RQ2. How do management strategy perspectives and schools of thought influence strategic design and 
prospective ergonomics? 
RQ3. How do design reasoning and strategy perspectives promote prospective ergonomics within 
strategic design?  

 
 

Figure 1. Alignment of ergonomic and design interventions at different levels of 
comprehension 

2 ERGONOMIC INTERVENTIONS ON DIFFERENT STAGES OF THE DESIGN 
PROCESS 

De Montmollin has categorized ergonomic into corrective ergonomics and preventive ergonomics [5]. 
The former is about correcting existing artefacts, and the latter deals with systems that do not exist yet 
in reality. Laurig associates “corrective ergonomics” with traditional ergonomics and describes it as 
developing “corrections through scientific studies” [6]. In this context, “developing corrections” refers 
to situations where the ergonomist or designer makes user functional improvement to existing 
products, systems or processes in a reactive manner; in other words “redesigning”. 
Robert and Brangier have extended the focus of ergonomics by including prospection and by mapping 
out the differences and similarities among corrective, preventive and prospective ergonomics [7]. 
Comparisons across the three subsets of interventions, which are interesting to be aligned to a similar 
comparison within design and strategic design later on, are: 
 Nature of work and intervention with respect to temporality and expected outcomes 
 Main focus and starting point for human factors activities  
 Implications for research and data collection 
Nelson et al. proposed to align the product development process with different ergonomic 
interventions, as shown in figure 2 [8]. Developed around speculative scenario building and use, 
prospective ergonomics is strongly compared with the Fuzzy-Front-End of Innovation, where future 
product and / or service proposals are sought after. From this prospective ergonomic perspective, 
scenarios are intended to assist decision-making at three main stages in the design process [9]: (a) the 
analysis of problem situations in the start of the process, (b) the generation of design solutions at 
various levels of complexity, and (c) the evaluation of these design decisions according to UCD 
criteria. In this context it can be argued that the purpose of scenarios in the early stages of design is not 
only to provide an accurate vision of future user activity, but also to crystallize designers’ current 
knowledge and assumptions about future activity. Thus, from this point of view, scenarios of future 
use in prospective ergonomics are not just a material for analysis, but also a product of creative design 
[10] 
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Figure 2. Alignment of the product development process with different ergonomic interventions 

(Adopted from Nelson, 2013, p. 9 [8]) 

3 GENERIC STRATEGY PERSPECTIVES 
To provide decision makers with fundamentally different ways of thinking about strategy in a wide 
range of situations, four perspectives on strategy were mapped according to process and outcome (see 
figure 3) [4]. These perspectives, which are classical, evolutionary, processual, and systemic, have 
their roots from “Mintzberg´s 10 Schools of Thought about Strategy Formation” [11]. As a precursor 
to Whittington´s generic strategy perspectives, these schools were compared and positioned on a 
bipolar spectrum according to planned and emergent strategies [11]. 
When addressing the “outcomes” axis, “plural” dimension should be interpreted from a more nuanced 
perspective, considering both the short and the long term, as well as diverse ambitions of all 
stakeholders within and outside the organization, in contrast to the focused profit-maximizing aims of 
the organisation leadership. The “processes” axis illustrates a spectrum between deliberate and 
emergent ways of planning 

Figure 3. Overview of generic strategy perspectives. 
 
In the classical approach, profit maximising is the highest goal of business and rational planning. This 
classical theory claims that if Returns-On-Investments (ROI) is not satisfactory in the long run, the 
deficiency of the business venture should be corrected, or abandoned [12]. Key features of the 
classical approach are the attachment to rational analysis, the separation between planning and 
execution, and the commitment to profit maximization [12], [13]. 
Evolutionary approaches are characterised by an on-going struggle for survival through reactive 
decision-making. In the search of profit maximization, natural selection will determine who are the 
best performers and survivors [14]. 
Processual methods do not aim for profit-maximisation ambitions, but strive to work with what reality 
offers. Practically, this means that firms are not always united. Instead, individuals with different 
interests, acting in an environment of confusion and mess, determine the course of action. Through a 
process of internal bargaining within the organization, members set goals among themselves, which 
are acceptable to all. 
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In a systemic approach, the organization is not simply made up of individuals acting purely in 
economic transactions, but of individuals embedded in a network of densely interwoven social 
relations that may involve their family, state, professional and educational backgrounds, even their 
culture, religion, and ethnicity [4]. 

4 THE IMPLICATIONS OF GENERIC STRATEGIES, WORLDVIEWS AND 
MODELS OF DESIGN REASONING ON PROSPECTIVE ERGONOMICS 

With respect to various perspectives on innovation, philosophical worldviews were introduced as a 
foundation for the discussion of six models of “Design” reasoning [15], Lie´s extensive literature 
review has led to a systematic framework (p.68) [15], which illustrates the current dispute between 
positivistic / deliberate design approaches on one hand and the more plural, reflected and embedded 
design approaches on the other hand. The alignment of the six design reasoning models, which are 
“Problem Solving”, “Hermeneutic”, “Reflective Practice”, “Participatory”, “Social”, and “Normative”, 
with the generic strategy framework [4], shows existing relations and conjectures (see figure 4), 
justifying the close relationship between design thinking and business strategizing.  
Although processes and outcomes are different for strategizing and designing, the understanding of 
similarities among different generic strategies, worldviews and models of design reasoning will be 
invaluable for ergonomist, designers and business managers to create better products systems and 
services. This understanding will lead to an appreciation that strategic perspectives and design 
reasoning modes are somehow similar in nature in determining innovation attitudes. Furthermore, this 
alignment will provide a better understanding on how to position ergonomic interventions relative to 
strategic management, strategic design and industrial design theories. The following sections will 
elaborate more on these similarities. 
 

   
Figure 4. Extension of generic strategies to models of design reasoning based upon philosophical 

worldviews (adapted from Whittington, 2001, figure 2.1, p.10 [4]) 
 
A positivist worldview underpins the classical strategy approach, where profit making is planned and 
commanded. This is in line with a focused and structured problem-solving approach, where a 
systematic design process defines the solution space [16]. The normative reasoning model is 
exemplified by how a strict and concrete program of requirements complements this problem-solving 
approach. Typically, PMT-matrices [13], and Style / Technology Maps [17], are examples of methods 
and tools, which supports a planned and structured approach towards innovation and design. 
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The evolutionary and processual strategic approaches are built upon a pragmatic worldview. Lacking a 
debate as to whether reality is objective or subjective, the emergent and in some cases opportunistic 
characteristics of these strategies determine how organizations behave to achieve their profit-making 
targets or goals. For instance, within corrective ergonomics, an evolutionary business strategy, 
complemented by a reflective way of designing, would suffice to incrementally improve ergonomic 
functionality of existing products. Similarly, there are design-reasoning attitudes, which can be aligned 
with these emergent approaches. The reflective practice addresses design issues from a constructivist, 
though pragmatic, perspective by engaging in conjectural conversations with the situation [18]. The 
participatory element, where different stakeholders are actively or passively involved in the design 
process, bringing along their personal interests, is a real-life and pragmatic phenomenon, which aligns 
well with an emergent strategy driven by pluralistic objectives, but which may not always lead to 
profit-maximizing or optimal, economical design solutions. To address such a complex situation, 
which emphasizes well-being, prospective ergonomics may facilitate the discovery of hidden needs 
and anticipate future solutions. 
The systemic strategy is co-constructed by different stakeholders and individuals in a social context 
[19]. Although processes are planned and deliberate, multiple objectives exist because of the 
complexity of multiple views, which are socially, historically, culturally, and contextually embedded 
in respective communities of practice. From a prospective-ergonomic and strategic design perspective, 
the designer attempts to anticipate human needs and activities so as to create new artefacts and 
services that will be useful and provide positive user experience [7]. Reiterating the importance of 
systemic embeddedness, contexts, values, and functions should be considered here as a key element in 
getting any collaborative process going, involving different stakeholders.  

5 DISCUSSION 
When comparing between prospective ergonomics and strategic design, the development of innovative 
products and services is a common activity in both fields. However, the differences are: 
 In strategic design, innovation is mostly aimed at profit making, whereas in prospective 

ergonomics a balance between performance / productivity on one hand and human well-being on 
the other hand is sought after.  

 Prospective ergonomics aims at developing products, which addresses a product and service, 
which does not exist yet, and aims at anticipating future needs in certain contexts. The aims in 
strategic design are more diverse, ranging from product extensions to incremental and radical 
innovation. 

Referring to figures 1, 3 and 4, Whittington´s generic strategy framework forms the basis to position 
different modes of design reasoning, which either characterises strategic design or prospective 
ergonomic attitudes towards innovation. 
Moreover, understanding the dynamics among strategy perspectives, modes of design reasoning, 
strategic design, and prospective ergonomic modes of thinking allows designers to be more conscious 
about their design attitudes as well as clients to be more aware of the broader value of design. 
In term of design education and practice the framework as show in figure 4, provides a foundation for 
design students to be more conscious about the different aims and values of “Design” 
It will also have an implication on which methods and tools they should be using according to the 
outcomes they are aiming at together with the collaborative company and other stakeholders. This 
implies the need for further research to position methods and tools according to “deliberate versus 
emergent process” and “performance versus plural outcome” axes in relationship to the different 
modes of design reasoning. For example, “SWOT”, “User testing”, “Personas” and “Scenario 
Development” are typically planned and executed by the designer. “Creative Problem Solving”, 
“TRIZ” and “Storytelling” are tools, which embed a participative involvement, are more suited for 
addressing pluralistic outcomes for a systemic strategy perspective. 

6 CONCLUSION AND FUTURE RESEARCH 
Prospective ergonomics has developed from corrective and preventive ergonomics to be more 
“forward looking in time” by emphasising on context, user-experience and human-centeredness. To 
identify and develop methods and tools, which are typically suited for prospective ergonomics and 
strategic design, it is important to first position tools from design, engineering, and the social sciences 
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according to Whittington´s generic strategy framework with respect to modes of design reasoning and 
worldviews. 
In terms of practice, prospective ergonomics created awareness among stakeholders that the 
anticipation of user needs and imagination of radically new products and services are essential for the 
survival of organisations and their business eco-systems. Adopting a systemic and contextual 
perspective, six thematic areas are particularly relevant for further research in prospective ergonomics, 
addressing global social and economic issues. These areas are: (1) Healthcare and Welfare Design, (2) 
Inclusive Design, (3) Service Design, (4) Aesthetic and Experience Design, (5) Interaction Design 
within the context of culture and acculturation, and (6) Transportation Design. 
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