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ABSTRACT 
Contrary to all agreement that methods can efficiently support design activities in the product 
development process, it can still be heard that notably complex methods often find little acceptance in 
industrial practice in terms of consistent use. Therefore, this concept paper aims to identify factors 
influencing the formation of acceptance to support a successful design and implementation of methods 
in product development. For this purpose, the first necessary step is to clarify the conceptualization of 
acceptance within this domain. Furthermore, the influencing variables, which are described in the 
acceptance models having been identified as development-relevant in a literature review, are first 
extracted and second newly structured using a behavioural model reflecting the mental stages from 
stimulus to behaviour. Third, the insights gained towards the factors' relevance throughout these stages 
are applied to the conditions of method application in engineering and design. In a subsequent step, 
basic assumptions towards central fields of action for concrete measures to increase acceptance 
concerning the use of methods in product development are derived. 
 
Keywords: Acceptance theory, Design methods, Design theory, Human behaviour in design, Method 
application 
 
Contact: 
Wallisch, Anne 
Universität der Bundeswehr München 
Institute for Technical Product Development 
Germany 
anne.wallisch@unibw.de 

https://doi.org/10.1017/pds.2021.465 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2021.465


2038  ICED21 

1 INTRODUCTION 

A central concern of product development research is the provision of methods to support typical 

development tasks in industrial practice: the scientifically based preparation of findings concerning 

problem-solving lays the foundations for efficient development. However, methodological research 

shows that many methods fail to achieve this goal in practice because they are not used altogether 

(Birkhofer et al., 2015). In this context, a term repeatedly used without experiencing a more profound 

differentiation is that of acceptance. Without differentiated conceptualization, however, it does not 

open up any room for maneuvers: Following the observation that some engineers use neither a specific 

nor any development methods (Eisenmann and Matthiesen, 2020; Gausemeier, 1999) with the 

conclusion that they do not accept these is not helpful at all in terms of changing the behaviour 

observed. That fore, it is necessary to identify especially those aspects of method application that seem 

lacking acceptance, and understand why, and because of which conditions, this is the case. 

Although acceptance research is a widely diversified field, basic research on method acceptance is 

widely absent. This may explain why, in the context of product development, the concept lacks a clear 

definition. In general, the term acceptance refers to a more or less approving attitude of an individual 

towards an artefact (Fishbein and Ajzen, 1975; Hilbig, 1984). Regarding the implementation of new 

technologies, this corresponds to the absence of resistance to the changes considered, more rarely also 

their benevolent toleration by potential users (Davis, 1985; Petermann and Scherz, 2005). In the 

context of implementing new methods, however, acceptance usually is equated with their actual 

application and thus clearly located at the level of action. Against the background of attitude and 

behaviour being two levels that may be transverse, this might cause misunderstanding. Existing 

instruments for measuring acceptance under certain circumstances may assess the acceptance of a 

method as a highly positive attitude towards this method, without this having a significant influence on 

the actual behaviour.  

In order to sensitize for this and other possible pitfalls, by transferring central findings from 

acceptance research to the specific context of product development, this contribution aims to gain a 

deeper understanding towards   

 the characteristics of the (non-)acceptance of a method, and 

 the structural elements determining method acceptance. 

After a brief introduction of the research design in the next section (2), the results of acceptance 

research that have been identified as relevant are first descriptively analysed for a differentiated 

understanding of the concept of acceptance (section 3). The synthesis of these findings with framing 

conditions of method application in product development reveals first hints on starting points for 

measures that are suitable for supporting the formation of acceptance (section 4). Finally, these 

condense into four fields of action, which are to look at under the assumption that each field requires 

accordingly specific measures (section 5). Eventually, a summary with an outlook on empirically 

necessary further steps is given. 

2 RESEARCH APPROACH 

The starting point for the research process, organized in three phases (see Figure 1), was the question 

to what extent findings from acceptance research can help to understand the concept and the formation 

of method acceptance. An extensive literature review, performed as structured analysis in a 4-step 

procedure (analysis of the abstracts, repetition of the keyword search win the continuous text, context 

analysis of the hits, content analysis of the document) tapped access to the subject and field of 

acceptance research. The scientific databases Scopus and Mendeley served as data sources.  

Following the consideration that other disciplines may use different terms for method acceptance as a 

research phenomenon, the authors initially decided on an unfiltered search for the term “acceptance” 

and its German equivalent (“Akzeptanz”), resulting in 1832 hits via Mendeley and 766 via Scopus. By 

extending the search terms to include product development-related specialist domains and target 

contexts, the hit base narrowed down to 464 results. After the first review for relevance, 127 

contributions remained, and after checking for novelties, 70 contributions remained as a starting point 

for an additional source analysis concerning explanation models towards acceptance in a technical 

environment. The resulting final database of this research contains 33 acceptance models (see 

appendix). 
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Figure 1. Research process 

An in-depth analysis examined these models regarding their underlying definition of acceptance, its 

subjects, objects, and contexts, research objectives, and the influencing factors identified. In order to 

be able to structure and assess these factors concerning their relevance for method application in 

product development, relevant factors, extracted from the original models, underwent reassembling 

through the assignment to the mental process steps from attitudes to behaviour. 

3 DETERMINANTS OF ACCEPTANCE  

Instead of groundwork research on ‘method acceptance’, this analysis identified acceptance studies for 

plenty of specific subjects. The first acceptance models were driven and further developed from 

psychology and the humanities, and finally adapted and refined to their respective contexts and 

subjects by other disciplines.  

The in-depth analysis proved a different scope of the concept of acceptance among the models. Within 

those models addressing a voluntary usage context, the acceptance of an artefact is at least implicitly 

described as equivalent to a corresponding usage behaviour or a preceding usage intention mostly (e.g. 

Robey, 1979; Thompson et al., 1991). However, other approaches concretely distinguish between the 

attitude of the acceptor and his or her observable behaviour (e.g. Venkatesh and Bala, 2008; 

Venkatesh and Davis, 2000). In this context, Eagly and Chaiken (1993) refer to an attitude as a 

psychological reaction tendency that leads to assessing a particular object with a certain degree of 

affection or rejection. Any stimulus that allows for an evaluation can also be the subject matter of an 

attitude (Haddock and Maio, 2007; Bagozzi et al., 1992). If at all, attitudes and behaviours are most 

likely to correspond with each other when both are very specific and correlate in the four aspects of 

action, object, context, and time (Ajzen and Fishbein, 1977), but they are even more likely not to 

correspond. The most general reason for this discrepancy relates to the situational context: if there is a 

difference between the situations in which attitude and behaviour are respectively measured, 

deviations are to be expected (Wicker, 1969). 

The question of whether future behaviour is predictable, and if so, how, is the scope of the theory of 

reasoned action (TRA, Fishbein and Ajzen 1975). This theory describes attitudes based on three 

components: beliefs, as judgments about truth or probable correlations, based on an emotional-

affective reaction or reactive-rational judgement, which can manifest themselves as a predisposition to 

action within an attitude, attitudes, and behavioural intentions. The authors use these components to 

structure the analytically extracted factors influencing acceptance formation, without assuming, 

however, that a behavioural intention necessarily also results in behaviour. Overall, the structuring 

done here does not rely on the model-theoretical assumptions of the TRA but uses the given 

granularity in the description of attitudes through its components. In this conceptualization, the 

elements gestate an ideal-typical linear process that allows for assigning the influencing variables of 

the analysed acceptance models according to their conditions of effect. This assignment facilitates an 

abstracted mapping of the ranges of the epistemic horizons of the models, and thus, the evaluation of 

their general relevance for the explanation of method application in product development. 

The corresponding visualization (Figure 2) spans the description of the relevant contexts and 

contextual factors that already predetermine with which affective reactions or cognitive assessments 
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an acceptor is likely to react to a stimulus, in this case, the development method. These beliefs 

manifest themselves through the acceptor’s perceptual and evaluative process as a behavioural 

disposition of an attitude. The subjective norm perceived by him or her in this regard affects the 

decision of an intention to act, and the actual subjective norm finally affects the decision-making 

process regarding a particular behaviour. The subjective norm, as an element of TRA, describes both: 

the beliefs that an individual holds regarding the behaviour expected of him or her, and the extent of 

his or her willingness to comply with this normative pressure.  

Figure 2 quantitatively and qualitatively reflects that most of the models focus on the attitudinal 

dimension of acceptance: Not only are the factors influencing beliefs the most frequently studied (60 

times), but they also show the highest degree of elaboration. The factors identified as being context 

determining or respectively as predispositions determined by the context indicate that the authors’ 

search scheme adequately covers the scope of the study: the underlying data basis examines influences 

in terms of not only the overall living context but also the specific professional sub-context. Moreover, 

the influencing factors described in this context allow further differentiation into such being more 

task-specific as well as those being more organization-specific. To control for unconsciously pre-

assumptions biasing the authors’ assigning decisions within the process, factors to be assigned were 

allocated randomly and blindly to each author. The results of these assignment processes firstly were 

merged through communicative validation and finally analysed concerning recognizable patterns. 

Influencing factors concerning the emotional component of beliefs are collected 16 times into a 

structural category. In some models, this affective response is further differentiated into concrete 

manifestations while in others it is examined as an accumulated measure. Concerning the evaluation of 

this finding, one must take into account that affective responses happen unconsciously and 

uncontrollably so that corresponding studies are both complex and susceptible to interference. On the 

other hand, some models actually do not refer to the emotional aspects of attitudes, which means they 

do not analyse the factors influencing them.  

The rational component of beliefs manifests itself 44 times in factors that can determine the cognitive 

assessment, and influence the acceptor’s attitudes towards an object of acceptance through both the 

living and the professional contexts’ determinants. The general living context can influence behaviour, 

especially through normative and control beliefs, in that a socially shared understanding of 

acceptability pre-structures all areas of action accordingly. The determinants of the professional 

context mainly are explained in terms of their influence on beliefs that can be classified as 

‘situational’. The behavioural component of attitudes was considered the least among the acceptance 

models studied: The influences on attitudes towards use analysed in 11 cases were mainly explained as 

a summarized-aggregated structural category, for which only one characteristic, the “acceptance of the 

solution proposed”, was described in more detail. This emphasizes the qualitative difference between 

the behavioural dimension of an attitude and a clear behavioural intention by the fact that the former is 

already considered fulfilled if the acceptance object does not receive a negative evaluation, even if no 

action tendency for a reaction is recognizable. 

The influencing factors being described 20 times as affecting the behavioural intention are mostly 

referred to only as a certain intention to use. Those, being described in their specific manifestations, 

again address affective, behavioural, and cognitive components of the intended behavioural 

tendencies. At the same time, they provide indications regarding the acceptor’s actual scope of action, 

which seems to increase significantly when using a component-based approach to conceptualizing 

acceptance as opposed to its dichotomous approach. Finally, acceptance in the sense of concrete 

behaviour was not further described, but merely summarized as a structural category of behaviour, that 

of utilization, which is decided depending on the behaviour of others. Solely once utilization was 

explained more concretely as the pursuit goal to social adaptation. 

Summarizing and transferring these findings to product development, the authors conclude that 

acceptance towards methods refers specifically to phenomena in the vocational context and should not 

be applied to describe experiences limited to the emotional stance of a human being. Moreover, 

acceptance towards methods is complex. People oversimplify the concept of method acceptance when 

they only focus on method application or refusal because of individual characteristics. However, 

central factors driving acceptance are found in the engineer’s workplace environment, how his or her 

boss leads, the quality of their own team, and even macro-level issues like changing industry 

regulations that shift organizational priorities, which influence how leaders lead their teams, which 

then impacts how frontline engineers work.  
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Figure 2. Relation of context, attitudes and behaviour: findings from acceptance research 
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4 IMPLICATIONS FOR PRODUCT DEVELOPMENT 

The observation and feedback from Industry that development methods are only occasionally 

deployed in practice is critical in two directions: On the one hand, implicit employee knowledge is not 

directly available to the company, but only where implicit knowledge is made explicit new knowledge 

can emerge. On the other hand, the human cognitive capacity is limited and its ability to make 

decisions is hampered by errors of judgement. Hidden gaps in knowledge and experience can, 

however, be controlled and overcome by the application of development methods, meaning that 

method acceptance in the context of product development must be conceptualized as an active 

willingness to participate in the sense of the targeted behaviour. 

When complaining about a lack of acceptance of methods, this implicitly refers to the engineering 

designers’ lack of method application while performing their tasks. Here, the development method is 

the object of acceptance, to which the so-called “subject of acceptance”, the engineering designer, has 

a certain attitude. The acceptance context in the broadest sense is then the company or organization in 

which the engineering designer is working and which shapes his or her professional environment by 

its very own standards, structures, and expectations. Under the premise that the method application 

customized to the situation achieves the most benefit in product development, the authors additionally 

distinguish the acceptance context in a narrower sense. Under this context, they understand the 

engineering designer’s direct workaround, which is characterized by specific tasks, their 

characteristics and the corresponding activities.  

An activity principally represents a system with its very own structure, which can act as a mediating 

instance between object and subject (Leontjew, 1978). In his activity, a human being therefore actively 

engages with his or her environment and then manipulates it according to his or her goals. Likewise, 

occupational activity constantly changes personality and environment through creation and adaptation 

as well as feedback and reflection, which explains why people can continually learn and develop new 

skills and abilities in the course of their professional work (Frieling and Sonntag, 1999).  The 

following figure (Figure 3) provides a schematic illustration of the interplay between the subject of 

acceptance, acceptance object, and the acceptance context regarding the present object of 

investigation. 

Especially the overcoming of the dichotomous conceptualization of acceptance deserves special 

attention. Thus, a positive acceptance does not always have to result in a positive outcome on the 

behavioural level: if, for example, the tolerating willingness of acceptance subjects leads them to 

spend resources in terms of time and cost to learn a method that has no relevance to their specific 

tasks, this will not be profitable. It gets even worse, if the indifferent application of a method without 

necessary adaptation may even result in a decrease in quality; these manifestations of method 

acceptance prevent their value-creating character. This addresses a qualitative dimension of 

acceptance, which is considered being meaningful in the context of product development. 

 

Figure 3. Acceptance context in engineering design (based on Frieling and Sonntag, 1999) 

In summary, acceptance research offers both structurally content-related and temporally logical model 

elements that help to explain the employment of methods according to their boundary conditions. 

These elements require a precise adaption to the concrete object of product development in order to 

contribute further to theory generation there. Based on the considerations made, the authors propose 

the following definition for method acceptance in the product development context: Method 

https://doi.org/10.1017/pds.2021.465 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2021.465


ICED21 2043 

acceptance in product development describes the designated user’s attitude towards a certain 

behavioural intention in the scope of method application, which can manifest itself in different 

behavioural characteristics on a continuum between willingness and rejection. Hereby, they assume 

the behavioural intention is indicating actually observable behaviour, but by designing the relation 

between willingness and rejection continuous instead of dichotomy, this assumption is not of 

deterministic nature. Furthermore, an empirical finding of no relationship at all is considered by the 

merely optional integration of a behavioural response. At the same time, this optionality offers the 

scope of influencing an individual’s assessment of a behavioural intention and thus a targeted 

behaviour by means of employing suitable measures. 

The suitability of measures particularly depends on the organizational and task-related context, which 

conditions should be examined first. In order for organizations to reduce refusal towards method 

application, they must address the causes of it (and apply systemic remedies). Acceptance refusal is 

caused by an imbalance between one’s job demands (aspects of one’s work that take consistent effort 

and energy) and job resources (aspects of one’s work that are motivational and sense-giving), and 

there are some core job demands that organizations, leaders, and teams need to reduce in order to 

decrease the likelihood of method refusal. Overall, high workload and pressure (particularly 

problematic in combination with too few resources) hinder willingness to learn new procedures, which 

is the same for values disconnection (what one finds important about work does not match the 

environment he or she is in) and a lack of recognition (appreciating feedback towards the challenges 

and efforts in learning new things is missing). These are organizational issues, which cannot be 

explained by or fixed with individual beliefs and attitudes without referring to their context of origin. 

5 FIELDS OF ACTION FOR ACCEPTANCE INCREASING MEASURES 

In the context of this paper, acceptance was elaborated as a multi-factorial concept, so for some 

circumstances, it might be challenging to identify existing barriers and respond appropriately to 

increase method acceptance. Based on their analysis results, in this respect, the authors conclude that it 

will be useful not to start immediately and solely with the designated user to look at. In contrast, they 

emphasize to describe first the situation as a use case in its basic conditions of the narrower and 

broader acceptance context, the characteristics of the acceptance object and the dispositions of the 

acceptance subject in different scenarios and to disclose interactions. 

The (voluntary) decision to employ development methods is linked to a corresponding need or a 

certain result expectation. Depending on the conditions under which rejection tendencies towards 

method acceptance have manifested themselves, countermeasures are particularly suitable for 

increasing acceptance if they correspond as closely as possible to these conditions in the opposite 

direction. The same applies to the endeavour to make successfully influenced behavioural intentions 

persistent in behaviour. In the context of the investigation, the accordance of the four aspects action, 

object, context and time (Ajzen and Fishbein, 1977) was mentioned as critical for success.  

Resulting from content and context of work being interrelated and contributing differently to the 

formation of needs or expectations, the authors concluded that classifying the possible influencing 

factors according to those that relate to the occupational content and those that relate to the 

occupational context correspond to the conception of the wider context and the narrower context 

(related occupational activities). The temporal aspect is immanent to the engineering designer as far as 

his or her attitude towards a behaviour is usually only considered when it is subject to change. Finally, 

the aspect of the object concerns the development methods, which must necessarily correspond in their 

operative character and thus rules of action in order to determine an acceptance problem in the first 

place. Acceptance measurements, which reveal the existing knowledge, understanding and the 

underlying willingness to act with regard to corresponding methods and tools in the company already 

before and during the method decision or its development, can offer central starting points for a 

successful design of methods and their implementation. This results in four fields of action in which 

different measures can be taken to increase acceptance: concerning the method itself, its designated 

user, his or her occupational activity as a use case for the method, and the organization as structuring 

the entire application context.  

 Method. Measures that relate to an increase in acceptance towards a particular development 

method already begin with the development of the method, which ideally takes place based on 

corresponding process analyses or required demands. One of the key instruments of quality assurance 
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is method validation in the sense that this finally proves that a method is actually suitable to fulfil a 

defined task. Depending on the method to be validated, the first step is to determine the parameters of 

the validation. Acceptance-increasing measures should base on the consideration of aspects 

concerning the usability of the method and its perceived usefulness towards the expected outcomes in 

the first place. This includes keeping people informed of changes by providing a rationale or 

explanation for projects, goals, and big-picture vision from the very beginning. Making constructive 

feedback a learning-focused, two-way conversation is contributing a requirements analysis aimed at 

minimizing conflicting requests and ambiguity (two known accelerants of denial), and, therefore, 

supporting successful method implementation while its development already. 

 User. The critical observation of a lack of acceptance towards the application of methods is often 

justified somewhat succinctly by the fact that development engineers prefer to rely on their experience 

and intuition. The understanding of an activity as a contribution to personality development identified 

in the course of this study can explain on the one hand that certain stability in attitude can de facto be 

expected here, and at the same time offers indications for overcoming it. Persuasive communication 

addressing the user’s existing fears or goals and situational-individual training sessions tailored to his 

or her learning needs and qualifications to increase his or her methodological competence were 

identified as increasing acceptance. In industrial practice, however, these individual characteristics 

seem to be taken into account just as rarely as the conditions of its wider context and situational 

appropriateness (Albers et al., 2014; Eisenmann and Matthiesen, 2020).   

 Occupation. The conditions under which a method is to be applied must always be given 

adequate consideration when considering acceptance. Thus, the acceptance-critical moment may be 

less the considered acceptance subjects themselves, but rather uncertainty and lack of communication 

of their superiors, colleagues forming data silos or neighbouring departments torpedoing the process 

chain. The timely skimming off-task knowledge, as well as criteria of workplace and work equipment 

design, is crucial to successful method development. A participatory method development through the 

appropriate involvement of the users is indirectly already a measure with a high acceptance-forming 

function. Related to this, it is important to clarify confusing and missing information related to roles 

and tasks. Offering in-time feedback to peers and direct reports as well as being clear when giving 

assignments and encouraging team members are other, rather small, interventions to involve people 

with a reasonable impact on towards their engagement, however. 

 Context. Following Rogers (1962), the developmental organization is understood here as a 

system of decisions whose regulatory framework is communication, which structures both individual 

behaviours and the organizational environmental conditions in a reciprocal manner. A central 

argument for conviction, however, the success of the use of methods, is often lost in product 

development because the corresponding measurement is missing. Acceptance-building measures 

concerning the organization include the support of change processes by the management as well as the 

establishment of a corresponding error culture, which facilitates the overcoming of dichotomously 

organized behavioural dispositions and makes the intended behaviour more likely overall. The 

behaviour-influencing effect of the orientation towards the subjective norm, which was elaborated in 

the course of the analysis, also suggests that the establishment of standardized processes with the same 

level of commitment for all company members has a positive effect on method acceptance.  

6 SUMMARY AND OUTLOOK 

The overall goal of the paper was to identify conditions for acceptance formation that supports the 

successful design of methods and their implementation in product development. For this purpose, a 

literature review on acceptance research examined the acceptance models identified as relevant for 

development with regard to their influencing variables, extracted these and applied them to the field of 

product development. Four central fields of action were identified as starting points for acceptance-

increasing measures. Hereby, the guiding question is how to transfer a behavioural intention into 

concrete behaviour. Acceptance towards methods is not an interchangeable term with general methods’ 

application. Acceptance exists on a continuum and becomes something more like refusal when one 

experiences lacking usefulness, ease of use, and value, for example.  

To allow reliable conclusions for product development, however, the empirical verification of the results 

described is necessary. With this goal in mind, the research is currently in its field phase, which is 

conducting qualitative semi-structured interviews with selected industry representatives. The first 
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question, whether the influencing variables from acceptance research dealt with here also empirically 

prove relevant for method acceptance in product development towards specific situations of interest, 

clearly seems to be answered with “yes”, so far. Within the next steps, these development situations are 

to be understood concerning the occurrence of different characteristics of acceptance and described in 

their contextual constraints. Identified correlation patterns are to be assessed with regard to their 

predictability, and in doing so or in addition, hypotheses on the cause-and-effect relationships for 

phenomena of acceptance formation are to be derived and again empirically tested. This includes a more 

precise understanding of the cause-and-effect relationships among the constitutive fields of action, from 

which finally strategic decisions regarding successful acceptance management can be derived. These 

results should ultimately condense into a process modelling that maps the entire workflow of the 

presentation, recording, internalization, application and adaptation of method management and thus 

provides situation-appropriate recommendations for action to increase the method application. 
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APPENDIX 

Data basis of the research presented 
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