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ABSTRACT 
Adoption related behaviour have lately received increasing attention from innovation 

researchers, although few studies so far have utilized a resistance approach to explain 
such behaviour. This is unfortunate since understanding resistance is an important part 
of innovation management. The underlying reason being that innovations that are 
perceived as new or different always will endanger the status quo and impose change 
to individuals, thereby causing initial resistance. This paper aims to contribute to this 
discourse by increasing our understanding of innovation inertia in production 
processes and in particular how the introduction process is managed by R&D teams. 
To empirically explore this topic, an in-depth interview study was conducted within a 
world-leading supplier of tools to the metalworking industry, targeting both 
development and implementation of industrial innovations. Findings show that 
process measures were particularly targeted towards trialability and observability 
characteristics of the innovations. Moreover, past experiences of the recipients as well 
as other actors in the eco-system surrounding the customer’s production system – 
besides supplier and recipient – were considered and utilized in the introduction 
process.   

INTRODUCTION 
The business climate of today demands increasing innovativeness to obtain and retain 
competitiveness (Cheng et al, 2012). However, a vast majority of innovative efforts 
are not even launched (Stevens, 1997), and of the products that reach the market the 
majority still fail, as they do not reach the critical mass of adopters (Heidenreich and 
Spieth, 2013). One underlying reason for these high failure rates is the fact that 
innovations – perceived as new or different – endanger the status quo and always 
imposes change to individuals. Innovations are thereby likely to provoke initial 
resistance for adoption (Heidenreich and Kramer, 2015). Although many innovations 
actually concern the process required for making a product, many people are inclined 
to think of the end product when considering innovations (Linton, 2009). As a 
consequence people have a tendency to overlook organizational changes that are 
necessary to implement the object of innovation (Boer and During, 2001). With this 
said, also resistance in internal processes should be considered in the quest for 
improving successful introduction of innovations.  
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Therefore, one particularly interesting process to study resistance for innovation in is 
the production process, where a lot of changes take place due to either technical or 
social inputs (Linton, 2009). The staying power for industrial innovations is also 
longer compared to consumer innovations (Day and Herbig, 1990), indicating the 
existence of innovation inertia in this particular context. Moreover, after the latest 
financial turmoil there is an increased need for companies to profoundly improve their 
operations, and to achieve this, innovative solutions are key (Cheng et. al., 2012). 
Thus, future production need to be both creative and innovative on their own (OECD, 
2015), as well as adopt and implement changes introduced by others, e.g. suppliers.  
Innovations in industrial companies operating in a Business-to-Business market often 
relate to new production inputs, machines, processes, and techniques (Frambach, 
1993). As this type of innovations take place in the context of production, the plant 
should be recognized as the customer (Lager, 2000) and the people that need to adopt 
and implement the innovation are the ones working in, or in close relation to, 
production. However, the overall responsibility for the successful introduction of an 
innovation should not be placed on the recipients but on the ones that initiate the 
change (Jiao, 2014). R&D teams consequently need to tune their introduction process 
towards the receiver.  
The aim of this paper is to increase our understanding of innovation inertia in 

production processes, and particularly how R&D teams manage the introduction 
process to overcome it. This is of importance because few studies so far have utilized 
a resistance approach to explain adoption-related behaviour (Heidenreich and 
Handrich, 2014). In addition, this study also contributes with further insights of 
corporate customers’ resistance towards innovation (Korhonen and Kaarela, 2011).  
The paper is structured as follows: first a review of the literature is provided before 

the specific research question is presented. Thereafter follows a method chapter 
presenting the research setting, data collection and data analysis. The findings chapter 
addresses occurrences of inertia and process measures applied by the R&D team to 
overcome it, as well as factors influencing in a production context. Managerial and 
theoretical implications and conclusions are drawn after a discussion of the results. 

THEORETICAL EXPOSITION 
In order to understand innovation inertia in production processes, and how R&D 

teams can intervene, a first step is to review the literature on adoption and 
implementation of innovation. Thereafter attention is focused towards resistance for 
innovation – paying particular attention to characteristics of a production context. The 
chapter ends with presentation of the two types of R&D activities delivering 
innovations to production before the specific research question is stated.   

Adoption and implementation of innovation 
In the literature covering implementation of innovation, some scholars regard the 

transition from the development stage to operations as implementation (e.g. Smulders 
et.al., 2003) whereas others regard implementation as the early usage activities by the 
consumer (Meyer et al, 1999). Regardless of which perspective that is applied, 
implementation can be said to involve all activities that occur between making an 
adoption commitment and when the innovation is either routine, cease to be new, or is 
abandoned (Linton, 2002).  
Both adoption and implementation is consequently part of the overall introduction 

process that is necessary for the innovation to come into use. The process starts with 
the recipient gaining initial information of the innovation, then involves forming an 
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attitude towards the innovation, followed by a reject or adopt decision before 
implementation and confirmation of this decision takes place (Rogers, 2003). With 
this said, there is a major but often unrecognized gap between adoption, i.e. the 
decision to implement or use an innovation and actual implementation (Crossan and 
Apaydin, 2010). This is concerning since the benefits expected by an organization are 
not achieved if implementation of the innovation is delayed, badly managed, or 
aborted (Linton, 2002). Meyers et al (1999) state that adoption and implementation is 
distinct processes and that what happens after the adoption decision is relatively 
underexplored. One underlying reason for this, particularly for industrial innovations, 
is that it is seldom the person that takes the adoption decision that is later involved in 
the subsequent implementation (ibid.).  
The adoption and implementation process is affected by the characteristics of the 

supplier/seller as well as characteristics of the recipient/buyer and the interface 
between the two (Meyers et al, 1999). Characteristics of the recipient that affect the 
implementation of an innovation have been thoroughly researched and includes for 
example: education and motivation of receivers, flexibility of and communication 
intensity in the buying organization, the level of involvement from the workforce and 
support from top management (ibid). On the other hand, also the suppliers’ 
characteristics will influence the introduction of a new innovation, although these are 
not researched to the same extent. One essential capability of the supplier is the ability 
to tune implementation interventions towards the needs of the receiver (Smulders et al, 
2003). Also the technical capabilities, communication skills and project management 
expertise of the supplier will influence the implementation process of an innovation. 
Not the least, the technological fit in terms of familiarity and critical importance of the 
innovation will have a major influence (Meyers et al, 1999).  
According to Rogers (2003) five innovation characteristics explain 49% to 87% of 

the variance in the ratio of adoption of an innovation, those being: relative advantage, 
compatibility, complexity, trialability and observability. Relative advantage is the 
degree to which the innovation is perceived as better that the proceeding solution; 
compatibility is the fit and consistency with existing skills, practices, values, norms 
etc. Complexity is the degree of difficulty to understand and/or use the innovation; 
trialability concerns the possibilities to experiment with the innovation whereas 
observability is the degree to which the results of the innovation are visible to others 
(ibid.). Still, adoption behaviour is dynamic in its nature (Heidenreich and Spieth, 
2013) and therefore also depends on how the introduction process is managed. Meyers 
et al. (1999) found in their review of the scholarly literature on implementation that 
joint development efforts, cooperation and knowledge transfer during implementation 
as well as a phased implementation facilitated the implementation of industrial 
process innovations. Also informal learning and training of recipients have been 
found to positively affect implementation, since it decreases the threat and newness of 
an innovation (Linton, 2002). Although process measures as in the examples above 
have been found to result in higher innovation adoption, there is also a risk that they 
disrupt the natural diffusion process. In such cases, organizational interventions in the 
form of dissemination measures may possibly do more harm than good (Jippes et al, 
2013). 
To summarize, in order to improve the introduction of innovations it is important to 

consider factors that influence not only adoption but also implementation of the 
innovation. Furthermore, when considering adoption and implementation aspects in 
the introduction of an innovation it is not enough to only focus on the characteristics 
of the supplier and the recipient, also the characteristics of the innovation per se and 
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the process under which adoption and implementation take place need to be taken into 
account. 

Resistance for innovation 
Typical human tendencies is not to continuously search for and embrace new 

behaviours, in contrast individuals are more inclined to strive for consistency and 
preservation of the status quo (Sheth, 1981). There is a legitimate reason for this 
resistance towards change: to avoid unnecessary change (de Jager, 2001). 
Consequently, inertia and resistance are not inherently negative concepts since change 
is not inherently positive for organizations (de Val and Martínes Funetes, 2003). 
However, organizations with employees that endorse change will have a natural 
advantage over organizations whose members resist efforts to improve organizational 
functioning (Shipton et al, 2005). Adopting and implementing an innovation will 
always impose change and it is therefore likely that initial resistance will surface 
(Heidenreich and Handrich, 2015). 
According to Korhonen and Kaarela (2011) the bulk of current research in diffusion 

of innovation is skewed towards adoption of innovation leaving little attention 
towards innovation resistance. Moreover, resistance is most often seen in innovation 
studies as non-adoption, which does not fully reveal its dynamics (ibid). Also 
different forms of innovation resistance exist: active innovation resistance comprised 
of negative attitude formation following evaluation of the innovation, and passive 
innovation resistance that is a predisposition to resist innovations prior to evaluation 
(Heidenreich and Speieth, 2013). Active innovation resistance is consequently 
influenced by the actual innovation that is introduced to the receiver to a higher 
degree, whereas the degree of passive innovation resistance relies more on the 
characteristics of the receiver and not the innovation. According to Bao (2009) 
innovation resistance predominantly affect before the decision to adopt or reject an 
innovation. However, if the adoption decision was a trade-off decision – or was taken 
by someone else – it is likely that some residues of resistance will remain also during 
the implementation of the innovation.  
Moreover, the relative advantage of the innovation, i.e. the value barrier, has been 

identified as the most important predictor of active innovation resistance (Heidenreich 
and Spieth, 2013). In other words, the value an innovation offer will strongly 
influence the decision to adopt or reject. On the one hand, low levels of 
innovativeness will achieve little differentiation towards competitors or the status quo 
and will not create sufficient increases in customer value to be adopted. A low level of 
innovativeness is therefore likely to lead to resistance from the recipient. On the other 
hand, the more radical and transformational a change is, the more powerful will the 
resistance to the change become (de Val and Martínes Funetes, 2003). Very high 
degrees of innovativeness may entail too much change and discontinuity and will for 
this reason likely stir initial resistance (Heidenreich and Handrich, 2015). In short, an 
innovation is less likely to be adopted if it is either considered too challenging to 
adopt or if it is not considered useful enough.  

Innovation inertia in production 
According to Day and Herbig (1990) industrial innovations diffuse slower than 

consumer innovations, but have more staying power. Viewed from a supplier 
perspective this can be an equivocal situation. On the one hand, the staying power of 
company resources previously achieving superior results can fortify organizational 
inertia thereby hampers the adoption new innovations (Shibata, 2012). On the other 
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hand, when a new innovation has been adopted the staying power will connote that 
the business is secured for a longer time period. At the same time, companies cannot 
be choosy about the adoption and implementation of innovations in production as this 
can result in a competitive disadvantage (Day and Herbig, 1990). The need for 
innovations relating to production is increasing since companies profoundly need to 
improve their operations due to the financial turmoil that has been (Chen et. al., 2012). 
For the reasons stated above the finding by Shipton et al (2005) – that innovations in 
production processes were more frequent compared to other forms of innovations – is 
somewhat surprising. Speculations of the underlying reason for this finding were 
either that this type of innovations were deemed less difficult or that companies are 
particularly interested to instigating changes in this area (ibid). Another explaining 
factor might be that the way innovation is measured in many cases makes us biased 
towards efficiency innovations, a type of innovation that show results in a shorter 
time-frame compared to for example performance-improving innovations and market-
creating innovations (Christensen and van Bever, 2014). Independent of which, 
decisions made during the development of an innovation is important for the diffusion 
process that follows (Frambach, 1993). For this reason it is of importance how the 
team behind the innovation consider the recipients of the innovation.  

Product and application development 
According to Smulders et al. (2003) three sub-processes can be identified in the 

overall process of product innovation: product development processes, operational 
processes and consumption/use processes. In general, the output of the product 
development process is descriptions of new products and associated processes that the 
operational process use to manufacture the new products before selling them to 
customers in the market where the consumption/use process takes place (ibid.). For 
companies active within a business-to-business (B2B) market it is not unusual that 
both the operational and the consumption/use process occur in the context of 
production, e.g. a machine tool builder (Meier et al, 2010). 
Moreover, innovations in production processes can originate either from internal or 

external sources, i.e. either a company develops these innovations internally or 
involves suppliers to solve a problem. In the first case the innovation can be a 
consequence of product development, process development or a combination. Product 
and process development are so interlinked in a firm’s overall innovation activities 
(Kurkkio et al, 2011) and it has been shown that industries with the highest degree of 
process innovation also has the highest levels of product innovation (Reichstein & 
Salter, 2006). For this reason, product development will be used as an overall term – 
also encompassing necessary changes in the process – from here on. When new 
products or associated processes are introduced to a plant, production may be 
disrupted with the result that overall productivity is reduced (Roper, 2008). The 
degree of change in production is therefore often related to the degree of radicalness 
of the introduced product (Brettel, 2011). In the second case, the innovation is 
development by a supplier. From the perspective of the supplier this type of activities 
are often termed application development, i.e. significant development of the 
customer’s use of the supplying company’s own products (Lager and Storm, 2013). In 
fact, for companies with corporate customers it is not uncommon that a substantial 
part of innovation activities lies in helping customers to use supplied products more 
efficiently (Lager and Storm, 2012). Because application development concerns 
optimization of the customer’s production system it does not imply significant 
product development of the supplier’s products, although complementary product 
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development can be a consequence (ibid). In addition, application development is a 
little-researched field that is rarely discussed in the research literature, something that 
is unfortunate since this type of innovation activity focuses on closing the gap 
between a product supplier’s knowledge of their products and the customer’s 
knowledge of requirements and demands for their production processes (Lager and 
Storm, 2013).  
In essence, application development will lead to changes in the customer’s 

production, whereas product development will result in changes in firm internal 
production. Both will however need to consider the adoption and implementation of 
their output, and how to overcome innovation inertia in production.  

Research objective 
From the perspective of a business-to-business supplier, resistance for innovations 

related to production processes can present itself in both operational (company 
internal) and consumption/use (company external) processes, see Figure 1. Because 
R&D project teams today have become fundamental units for generating and 
transferring ideas into useful technology, products or services (Chen et al, 2008), they 
need to become skilled in how to intervene in production to facilitate the adoption and 
implementation process (Smulders et al, 2003). By incorporating and comparing 
introductions of innovations in both company internal and external production 
processes, this study contributes with further insights of corporate customers’ 
resistance towards innovation (Korhonen and Kaarela, 2011). Particular attention is 
paid to how R&D teams deal with innovation resistance since few studies so far has 
utilized a resistance approach to explain adoption-related behaviour (Heidenreich and 
Handrich, 2014).  
 

 
Figure 1: Sub-processes in the overall product innovation process for companies in a Business-to-
Business (B2B) setting. In this setting both the operational and consumption/use processes takes 

place in the context of production. 
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Hence, the aim of this paper is to increase our understanding of innovation inertia in 
production processes and in particular how the introduction process is managed by 
R&D teams. More specifically, this paper investigates the following research question: 
How is innovation inertia from internal versus external receivers in production 
processes handled by R&D teams? 

Method 
Although metal cutting is a significant industry in most economically developed 

countries, the industry is small in comparison to the customer industries it serves 
(Trent and Wright, 2000). With this said, the metal cutting industry stand out due to 
the fact that it not only delivers tools to customer’s production, it also has in-house 
production where these tools are manufactured. Because of this close relation to 
production – both internal and external – a company supplying products and services 
to the metal working industry was considered particularly suitable for studying 
innovation inertia in production processes. This study is consequently conducted 
within a company that supplies cutting tools and services to the metal working 
industry. The company is a market leader and is represented in 130 countries. 
Moreover, the company invests heavily in R&D, compared to the industry standard, 
and introduces 2500 new products every year. Although the case company mainly 
supplies tools and tooling systems to its customers, the main focus of the company is 
to increase the customers’ productivity and profitability through a deep understanding 
of their processes. The customer base is mainly industrial companies, e.g. within 
automotive, aerospace and energy sectors. In such a Business-to-Business setting it is 
not uncommon to carry out application development to assist customers in the 
improvement of their processes and products (Lager and Storm, 2012). In the case 
company a department dedicated to application development exist within the R&D 
function. The company also has application centres, often situated in close proximity 
to key customers. 

Sample 
Two types of projects were sampled for this study: product development projects 

which aim to develop new tools to be used in customer’s production, and application 
development projects where the main purpose is to help customers use supplied 
products more effectively. Projects were sampled using the following criteria: the 
projects should be considered to have created value or made an impact in a production 
related area. Also, the project should be considered interesting to study from the case 
company’s perspective. Finally, an even distribution of application and product 
development cases should be achieved. Specific cases were identified through 
dialogue with three informants from the case company. From a list of six potential 
cases, four were selected to fit with the sample design criteria. A case in this study is 
defined as the development of a specific product or application. The sampled cases 
are further described in Table 1. 
Table 1: Descriptions of Cases 

  

Cases A & B: Application development 
 

  

Cases C & D: Product development 

Project A Project B   Project C Project D 
 

Focus of development 
 

A method and tool for 
seal ring grooves that 
utilizes a spirograph 

A turning method 
that allows the tool 
path to cut gradually 

 A modular quick 
change tool clamping 
device that can be 

A drill with optimized 
chip channels and 
twisted coolant holes 
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tool path to create 
close-tolerance seal 
ring grooves in a very 
secure and productive 
way. 
 

using more of the 
surface of the insert, 
thereby extending 
tool life and allowing 
increases in cutting 
speed. 

used throughout the 
workshop. The 
solution has become 
an ISO standard in the 
industry. 

allowing for a much 
wider application area. 
The solution was new 
to the industry when it 
was launched. 

 

Parties involved in the development 
 

Application 
development 
department and  
production 

Local sales 
organization, 
application centre, 
key customer  

 Product development 
department and 
production 

Product development 
department and 
production 

 

Data sources 
 

Three interviews with 
respondents from the 
project team, 
marketing material, 
internal presentation 
material 

Three interviews with 
people deeply 
involved in the 
project, marketing 
material 

 Three interviews with 
respondents from the 
project team, 
marketing material, 
internal presentation 
material, patent 

Two interviews with 
people deeply 
involved in the 
project, marketing 
material, internal 
presentation material, 
patent 

Data collection 
Empirical data was primarily collected through semi-structured interviews with key 

individuals in each project. Respondents for the interviews were carefully selected 
using purposive sampling and/or chain-of-referral sampling. That is, several company 
members – with a long history with the case company – were consulted in order to 
identify respondents and each interviewed respondent was asked to direct us to 
additional respondents. The choice of semi-structured interviews was due to the 
breadth that this interview form allows compared to for example structured or un-
structured interviews (Fontana and Frey, 2000). Consequently, interviews were 
conducted with the help of a standard list of questions and departure from the original 
questions was encouraged to pursue interesting, and particularly relevant insights, 
which emerged during interviews (Eisenhardt, 1989). The interview guide covered the 
following topics: general description of the project, innovativeness and competitive 
advantage of the solution, introduction and implementation in production (internal and 
customers’), resistance to change as well as success factors and hinders. Moreover, all 
interviews were recorded, and transcribed, to enable investigator triangulation (Patton, 
2002). The majority of the interviews were conducted by both authors in tandem and 
the task of transcribing was shared between the authors. Secondary data in terms of 
internal documents, marketing materials and patents contributed with background 
information. Information regarding the interviews and respondents is presented in 
Table 2. 
Table 2: Information regarding interviews and respondents  

Respondent Project Position Length   
(hh:mm) 

1 A Application Developer 01:25 
2 A Global Product Manager 00:46 
3 A Global Industry Segment Manager 01:16 
4 B Application Centre Manager 01:25 
5 B Technical responsible turning, Sales  01:11 
6 B Technician, Sales  01:12 
7 C Product developer, rotating 01:54 
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8 C Designer 01:29 
9 C Product developer, turning 01:52 

10 D R&D line manager 01:18 
11 D Production engineer 01:41 

Data analysis and synthesis 
Data consist of transcribed interviews as well as documentations and marketing 

material from the projects. The NVivo software was used as a tool to aid in analysis of 
the empirical data following the three concurrent flows of activities – data reduction, 
data display and conclusion drawing – as recommended by Miles and Huberman 
(1994). Data reduction was achieved through deducing first-level codes from the 
review of the literature and from the guiding research question. A document including 
clear operational definitions of the following codes was established: contextual 
characteristics, characteristics of the innovation, type of change, stage of decision 
process, seller and recipient characteristics, innovation resistance and process 
measures, and these were used when coding the data. In a second step, the empirical 
data was imported into the NVivo software and the first-level codes were marked 
using so called nodes. Thereafter, pattern coding was used to generate second-level 
nodes reflecting explanatory or inferential themes in the data (ibid). Throughout the 
coding process memos was created to write-up ideas about codes and their 
relationships. With the help of the qualitative data analysis software the coding could 
be displayed and compared between data sources, projects and type of development. 
Memos and annotations recorded during the coding of the data were then used to fine 
tune the coding and to synthesise the findings. From this display of the data results 
were compiled and conclusions drawn. Finally, validation of findings was achieved 
through dialogue between the authors. 

Empirical findings 
This section presents findings related to the change the innovations entailed, as well 

as incidents of innovation inertia and measures by the R&D team, before findings 
related to particularities in the production context are summarized.  

Inertia and process measures in production 
Depending on where the introduced innovation requires the most intense changes, 

innovation inertia is expressed by different functions or in different ways. The R&D 
teams made use of a variety of process measures to overcome displayed resistance for 
innovation. Innovation inertia experienced by application development teams, 
together with resorted process measures, is presented in Table 3. 
Table 3: Displayed inertia and introduction measures. Numbers in the table indicate 
relationships between displayed inertia and introduction measures in the projects. 

Application development 
Project A 

 

 Project B 
Inertia – internal 
1) Reluctance to sell 
software due to 
inexperience 
- Lack of support from 
other R&D 
department 
 
Inertia – external 

Introduction – internal 
1) A name covering 
both tool and software 
- Using existing 
product as baseline 
 
Introduction – external 
1a) Possibility to have 
a free first trial of the 

Inertia – internal 
1) Little acceptance to 
develop the solution 
as an offer within the 
company 
 
Inertia – external 
1) Previous solution 
too complex to 

Introduction – internal 
1) Allowing supplier 
of CAM software to 
package the solution 
into their software 
 
Introduction – external 
1a) Offering free help 
in exchange for their 
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1) Having to buy 
software increases 
expectations  
2) Expensive 
components with a lot 
of work already 
conducted 
3) Previous 
investments in other 
solutions  
 

software 
1b) Using the software 
as a negotiation 
parameter 
2)Testing off premises 
and not on the final 
component 
3a) Targeting other 
customers 
3b)Solution introduced 
to Machine Tool 
Manufacturers 
including a free license 

change, demands a lot 
of work 
2) Expensive 
components with a lot 
of work already 
conducted 
3) The new solution 
increases the speed in 
the machine radically, 
perceived as 
threatening 
4) Fears of being 
perceived as 
incompetent or old-
school 
- Requires other 
software or platform 
than those used today 
- Bad experiences 
from attempts of 
previous suppliers  
- Previous 
investments make it 
expensive to stop 
production 
 

business if successful 
1b)Partnering up with 
CAM suppliers 
2) Showing the 
customer in a safe 
environment 
(animation, on test 
piece, off premises) 
3) Operating the 
machine to install trust 
4a) Challenge the 
customer to arouse 
interest and own 
demand 
4b) Give the customer 
the ownership of the 
solution in their 
organization, e.g. to 
show management 
- Showing how the 
solution contribute to 
their specific situation 

 
The application development projects had little or no impact on internal production 

and internal inertia was instead experienced more from other internal functions (sales, 
product development). In project A, using an existing product as a baseline facilitated 
the implementation in production, as existing competence and familiar machinery 
could be used. The radical change in this case occurred in the sales organization, 
where inexperience in developing and selling software were encumbering: “It is a bit 
more fuzzy to have used R&D resources on a method […] to charge for knowledge 
like that, I think insights on this and understanding is harder to wrap your head 
around” (Respondent 3). This resulted in sales representatives lowering the bar for 
both themselves and for the customers through offering a trial of the software for free. 
An attempt to keep the software and tool together was naming the solution, which also 
was key in marketing both internally and externally: “It is easy to talk about [the 
name] instead of some tool for seal ring groove or some incomprehensible tool 
program we use” (Respondent 3). Inexperience and lack of acceptance for a new type 
of solution (including software) also caused resistance in Project B even before it 
started: “I talked about this for a long period […] and tried to get a decision how to 
handle it, but no one understood what I meant” (Respondent 5). Also customers had 
some difficulties understanding and Respondent 6 explains that “Often it ends up in 
me running the machine myself to show that it works. There is a threshold to 
overcome for operators in order to feel secure that when I bring a production 
preparation, it actually works in the machine like it does in the computer”. As 
expected, common characteristic of application project introductions toward external 
customers is the systematic approach to supplying marketing material and training of 
both sales representatives and customers, to facilitate adoption decisions and 
implementation in customers’ production: “we made some instructional videos and 
other things, like extra [instructions] on handling and the software […] for self-
studies, which is not normally done for product introductions” (Respondent 3). A 
common reason for innovation inertia from external receivers was due to expensive 
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components with a lot of work already conducted. As a consequence, customers were 
hesitant to make changes in the production process that may risk the component.  
In contrast to application development projects, product development projects 

experienced severe inertia in internal production. New unknown methods of 
production were perceived as too demanding or sometimes even ridiculous. Table 4 
summarizes displayed innovation inertia and process measures resorted to by teams 
involved in product development projects. 
Table 4: Displayed inertia and introduction measures. Numbers in the table indicate 
relationships between displayed inertia and introduction measures in the projects. 

Product development 
Project C 

 

 Project D 
Inertia – internal 
1) Competence is 
missing or need to be 
developed 
2) “Not invented 
here” 
3) New demands 
perceived as too 
extreme, requires too 
much 
 
Inertia – external 
1) Changes in the 
machine were 
required 
2) Aversion towards 
company-unique 
solutions due to the 
risk of lock-in effects 
 
 
 
 
 

Introduction – internal 
1) Consider previous 
experience when 
selecting production 
site 
2a) Allocate a person 
responsible for the 
complete picture 
2b) Encourage 
different production 
sites to communicate 
with each other 
3) Develop machine 
that facilitate in 
production 
- Prepare production 
that this will not be as 
usual 
- Introduce change 
gradually 
 
Introduction – external 
1a) Offering licenses of 
the solution 
1b) Making  the 
solution into  standard 
opening up for others 
to deliver it 
2a) Using the end 
customers’ needs in 
negotiations with 
machine tool 
manufacturers 
2b) Taking personal 
responsibility for a 
functioning solution at 
the customers 
2c) Have the customer 
demand the solution 
from machine tool 
manufacturers 
 

Inertia – internal 
1) Something never 
done before is 
perceived as totally 
ridiculous 
2) Best if you can do 
as you always have 
done 
3) Caution towards 
complex, risky 
production 
 
Inertia – external 
1) Higher sound 
levels 
 
 
 

Introduction – internal 
1) R&D buying 
production equipment 
2) Involving people 
from production early 
on 
3) Proof of concept with 
extensive testing and 
demonstrations 
- Using a technician 
from production when 
operating the machine 
for R&D tests 
 
Introduction – external 
1a) Showing sound level 
as a sign of functioning 
product 
1b) Complementary 
products to decrease 
sound level 
 
 
 

 
In project D, the R&D team’s awareness of resistance toward demanding changes 

made it possible to intervene early on: “it is of course important when introducing a 
new product that the ones who will be involved and do the work get to take part and 
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express their opinions. Otherwise, the risk is that there will be a damn lot of negative 
thoughts if you bring something that the cat dragged in” (Respondent 11). As one of 
the initiators of the solution belonged to the production unit, involvement of 
production was natural but not without difficulties: “people were saying that it was 
me, the crazy bastard, who had come up with this, that was not looked upon in a mild 
manner” (Respondent 11). Both management and the production unit resisted strongly 
due to heavy investments and risky production. R&D invested in production 
equipment to lower the threshold for introduction in production. This reluctance to 
accept the project caused a stressful situation to meet planned introduction date: 
“Since [the production unit] resisted this for so long, it became very urgent later on. 
Target for introduction was set as usual in a very early stage […] then there was no 
time to test the drawings, all these angles, properly” (Respondent 10). The same 
respondent also stated that the production unit realized that the production of this 
product would become messy, with high scrap rates as a result.  

Respondents involved in project C experienced similar struggles in demands being 
perceived as too extreme, especially from one of the production units. Experience 
from working with similar precision in tolerances played a central role: “The great 
challenge in production was the tolerances […] Germany was from tradition used to 
this but in Sweden this required new competence” (Respondent 8). The requirements 
for the product were so challenging that internal production even tried to re-negotiate 
set tolerances, years after the product had been launched. The precision also caused 
issues with the measuring system: “Measurements were a challenge, discussions on 
right and wrong methods for measuring, how much you need to measure and to use 
the same procedure everywhere […]. You didn’t initially, which caused endless 
discussions” (Respondent 8), something that was mediated by allocating a person 
responsible for the complete picture and also encouraging the different production 
sites to communicate. For project C, the company-unique solution create a lock-in 
effect, at first seen as a positive phenomenon from the company’s side, being the only 
provider of a unique solution: “From the start, there was no talk about trying to 
create a standard, it was meant to be something we made money from. This turned 
eventually because machine builders naturally have a sort of aversion to company-
unique solutions” (Respondent 8). Hence, due to the encountered resistance, this 
initial strategy was changed and rather opened up for competitors by making the 
previously unique solution into a standard to facilitate implementation.  

 Influencing factors in a production context 
People that work in production are operating in a system that needs to function as a 

unit. This implies that industrial innovations, and the companies developing them, 
operate in eco-systems consisting not only of suppliers and recipients, but also other 
key actors. One of the respondents exemplifies this in the following way: ”Machine 
tool builders are always important to us, and so are our customers. We have the 
concept of the triangle – customer, machine tool builder and us – that is very valid 
here” (Respondent 4). Dependencies between actors in this production eco-system are 
strong and it is not uncommon that these other actors also need to change for the 
implementation to be successful: “The possibilities were utilized when the world/the 
machines caught up and one could reap the benefits of the system. It was so new and 
demanded so much interaction that the world needed to catch up” (Respondent 8). 
Secondly, there is also a form of dependency in the eco-system where collaboration is 
required to even reach out to customers, lacking knowledge and/or resources to 
manage it internally: “We have a lot of very smart people here too, but we can not 
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handle maintaining a CAM-system of our own, it is not even on the map” (Respondent 
5). Lastly, actors in the eco-system are dependent on each other and for this reason it 
is important to consider not only the needs of the end-customer, but also the needs of 
other actors: “Tool construction depend a lot on how machine builders want to build 
their machines, and customers have no need for something that do not work in their 
machines. It is connected” (Respondent 9). 
Innovation inertia affecting the whole production system can stem from strategies of 

actors in the eco-system, inhibiting change initiated by others when protecting ones 
competitive position: “The customer were often punished with 6 months delay 
because he wanted this solution and not the machine builders own solution […] and 
machine builders used this as an argument for the customer to choose their system 
instead, then you get a shorter delivery time” (Respondent 9). This strategy does not 
facilitate adoption and implementation, and in the long run, it can be hampering for 
the development of production systems in general. Another way of securing ones 
position is to make solutions so complex that other actors, or even customers, cannot 
make changes: “I would never program this way, but the machine builders do. They 
program so complex and incomprehensible to keep the aftermarket of the 
maintenance to themselves” (Respondent 5).  This, however, will prevent evolution of 
the customer’s production system through invoking resistance to change. Still, the 
eco-system can also lead to new opportunities:  “We became allies with the machine 
builders, this solution makes their machines better, helps them” (Respondent 3). The 
same respondent also stated that the machine tool builders have provided help in the 
marketing of the innovative solution: ”they have acted like ambassadors for us. There 
are several examples where they have used this [solution] at their exhibitions or 
customer days” (Respondent 3). Customer needs can be a trigger and joint objective 
for this type of collaboration: ”That goes for the CAM-supplier too, they also always 
have the customer in focus. It is the application that allows us both to survive” 
(Respondent 5). The respondent continues to explain that collaboration between actors 
in the eco-system surrounding the customers’ production, in this case a CAM supplier, 
will enable evolution of the industry as a whole: “This is why I think it is very 
important to collaborate with this type of company. It drives the whole production 
system forward in a positive direction”.  

Discussion 
One of the respondents interviewed in this study made an analogy to describe the 

introduction of an innovation in production. He resembled his role, as a supplier of an 
innovation, with that of a soccer coach demanding his team to make uphill sprints. If 
the coach required that the players carry out three more sprints, and then three more, 
someone in the team will protest and soon refuse. According to the respondent, the 
same thing happens in production, and then with the argument that now we have to 
produce. This analogy highlights several things. First, a gradual introduction will take 
you a long way, but might not be enough. Secondly, there need to be a balance 
between short and long term investments, i.e. to balance between training for the 
future and participating in tournaments today. And finally, even though change is 
introduced step-wise it is essential that you are aware of previous events and past 
experiences. How much change have the recipients already experienced? Empirical 
findings from this study show that previous events, for example in the form of earlier 
investments in the production system or failures experienced by the receiver, will 
influence the adoption and implementation of an innovation. Consequently, it is not 
enough for a company to only develop highly innovative solutions that stay below a 
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critical threshold of change and discontinuity, as proposed by Heidenreich and 
Handrich (2015). Also the introduction process should be executed in such a way that 
it takes previous events into account.  
Active resistance, comprised of negative attitude formation following evaluation of 

the innovation, was in this study shown to arise from the innovation in question being 
regarded as too radical or complex, particularly by internal recipients. This is also in 
line with de Val and Martínes Funetes (2003) statement that the more radical and 
transformational change, the more powerful will the resistance to the change be. In 
introductions to external recipients, the active resistance is related to the radicalness of 
the change and derives from the additional work, changes or investments needed to 
implement the solution. Internal recipients did not show as evident signs of passive 
resistance compared to external recipients. This might to some degree be a result from 
process measures, deliberate or unintentional, from R&D. In the studied development 
projects, early involvement of receivers is successfully used as a measure to facilitate 
introduction internally, while support in terms of training and marketing material are 
more frequently used for external introduction. Both these process measures in 
implementation require tuning towards the needs of the receiver (Smulders et al, 
2003).  
Past experience and previous events also seemed to be able to cause passive 

resistance towards innovations, i.e. a predisposition to resist innovations prior to 
evaluation (Heidenreich and Speieth, 2013). Such previous experiences are likely to 
be better known in internal production, due to involvement and cooperation between 
R&D team and production unit. Meanwhile, the level of involvement from customers 
in development projects might be limited for many reasons (e.g. intellectual property). 
In external introductions much more attention was put on support for implementation. 
In internal production, the level of implementation support during introduction is 
lower although there is nothing hindering it. This suggests that need for 
implementation support for internal receivers of innovations are not explicitly 
considered to the same extent as for external customers.   
Resistance for innovation was in this study not only exhibited by the recipients of the 

innovation, also other actors surrounding the supplier and receiver was shown to 
affect the adoption and implementation. The eco-system surrounding a production 
system can also induce inertia as other actors, such as machine tool builders or CAM 
suppliers, can take actions towards an innovation that they perceive as threatening. 
The slower diffusion pace of industrial innovations compared to consumer 
innovations (Day and Herbig, 1990) can thus be partly attributed to actors in the eco-
system trying to extend or manipulate the staying power of their previous innovations. 
On the other hand, there are also examples of actors in the eco-system collaborating 
and helping each other to introduce and implement innovations. In project A and B 
the innovation enhanced other actors’ products, with the result that they actively 
participated as a marketing channel. For industrial innovations actors – beyond 
suppliers and receivers – can both cause innovation inertia, and help to over bridge 
resistance for innovation. 
In this study R&D projects that were considered to have made an impact within a 

production related area were sampled. Because the studied innovations often required 
a lot of change they were deemed suitable for studying innovation inertia in 
production. However, this sampling procedure excludes more incremental 
improvements and thereby limits the findings. Also, considering innovation resistance 
from the perspective of the R&D team provide valuable input concerning the applied 
process measures, whereas the perspective of the receiver has been neglected. To fully 
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understand innovation inertia in production also the recipient perspective should be 
incorporated into future studies. 

Implications for theory and practice 
Findings from this study have multiple implications for both theory and practice. 

First, it is shown that previous events – such as negative experiences from previous 
supplier failures and extensive earlier investments – strongly influence the adoption 
process. Previous research on adoption and implementation of innovations has studied 
characteristics of the supplier, the recipient, the actual innovation and to some degree 
the process under which adoption and implementation take place. However, the 
influence of previous events on the adoption process is somewhat absent in the 
literature. This is unfortunate because previous events seem to be able to cause 
passive innovation resistance, i.e. a predisposition to resist innovations prior to 
evaluation (Heidenreich and Speieth, 2013). This has implications for both theory and 
practice because it highlights the need to develop, and research, introduction 
approaches taking previous events into consideration. Such approaches could also be 
a way to avoid negative consequences of applied process measures to the diffusion 
process (Jippes et al, 2013). 
Another major finding of this study originates from the production context. Several 

actors need to be involved for a production system to work, with the consequence that 
the supplier and the recipient of an innovation are also dependent on other actors. In 
fact, there was shown to be an eco-system of actors surrounding the industrial 
innovation in this study. This finding add to theory on adoption and diffusion of 
innovation as it highlights that dependency towards other actors – in addition to 
supplier and receiver – needs to be taken into account. This finding also provides 
partial explanation for the slower diffusion of industrial innovations (Day and Herbig, 
1990), since actors in such an eco-system deliberately can cause innovation inertia. 
Moreover, practitioners involved in the development of industrial innovations should 
not exclusively work to satisfy the needs of their end customers, but also the needs of 
other actors in the eco-system (such as machine tool builders, CAM suppliers, etc.) to 
facilitate the introduction of innovations.   

Conclusions 
Because innovations inevitably will introduce changes, it is just as important to 

understand negative effects of the innovations as positive ones. The aim of this paper 
was to increase our understanding of innovation inertia in production processes and 
particularly how R&D teams manage the introduction process to overcome it. In 
addition, both internal and external receivers of innovation were taken into 
consideration.  Findings show that trialability and observability – two of the five 
innovation characteristics explaining a major part of the adoption of an innovation 
(Roger, 2003) was actively used in the introduction process. Suppliers of an 
innovation lowered the threshold for implementation and adoption by providing free 
first trials, low risk testing and the possibility to see the innovation in action. This way 
of working was evident for both internal and external receivers, although it was more 
widely used when the receiver was external. Another important finding was that the 
supplier of the innovation took previous experiences of the receiver, i.e. from previous 
supplier failures or extensive investments, into consideration when introducing the 
innovation. This comes more natural when the recipient is internal, even though the 
benefit of such engagement will be extremely valuable also when the receiver is 
external. Finally, for external receivers of an industrial innovation it was not 
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uncommon that an actor – besides supplier and recipient – from the eco-system 
surrounding the production system was used in the introduction process. In fact, it was 
shown that actors in this eco-system (e.g. machine tool builders and CAM suppliers) 
could both cause innovation inertia, and help to over bridge resistance for innovation.  
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