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Why do users of technology, when faced with 
new applications that seemingly have everything 
to offer in terms of simplifying work processes, 
shortening cycle times, and improving customer 
service decide to reject them?  This paper seeks 
to explore in more depth the phenomena of user 
acceptance and to illustrate the dynamics of 
user acceptance by way of a descriptive case 
study of a large company that faced such a 
challenge.  Through the use of two theoretical 
models, we learn that if the proposed technology 
solution does not fit the people or the problem 
or if the people who are expected to use the 
system do not perceive it as easy to use as well 
as useful, it will not be accepted. 
 
  

By definition, technology is an artifact that is 
applied by individuals or organizations to 
achieve a commercial or industrial objective. By 
extension, information technology (IT) pertains 
to those artifacts that provide for more effective 
use of information to achieve commercial or 
industrial objectives.  As such, in most efforts to 
optimize business processes, reduce costs, and 

improve customer service the application of 
technology is viewed as a positive contribution.  
Often, however, this “push mentality” is met 
with resistance by the user population who 
refuse to adopt new technologies and 
applications.  A users’ acceptance of new 
technologies is one of the most critical issues in 
whether or not a technology is ultimately used.   
Thousands of systems have been developed by 
IS organizations that have not been adopted by 
its users.  A recent CIO Magazine article 
suggests that users are often the victims of 
systems that do not adequately meet their needs 
and further suggests by way of data from the 
Standish Group, that faulty software costs 
businesses $78 billion per year (Levinson, 
2001).  As a result, users often refuse to use 
such systems.  It is the aim of this paper to 
explore in more depth the phenomena of user 
acceptance and to illustrate the dynamics of user 
acceptance by way of a descriptive case study of 
a large company that faced such a challenge. 
 
 
 
Background and Need for the Study 
 
The organization involved in this study, The 
Biotronics Corporation1, is a medical tech-
nology company that manufactures and sells a 
wide range of products including devices used 
in vascular and cardiac surgery.  The company 
has over 20,000 employees and conducts 
business in over 100 countries.   
 
The focus of the study was Biotronics’ decision 
to pursue the development of a new technology-
based system for their sales force. The sales 
force automation system would be designed to 
assist Biotronics sales personnel in their effort 
to sell customized medical products for hospital 
surgical personnel.  With this system, initial 
product configurations could be done early in 

                                                 
1 The name of the organization in this article has been 
changed to protect the anonymity of the company. 
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the sales call process with the use of a laptop 
computer and appropriate software. This system 
would facilitate the immediate communication 
and confirmation between the two parties during 
the sales process as well as provide digital 
product information that could then easily be 
shared with the organization’s immediate supply 
chain – their product design, strategic sourcing, 
and manufacturing areas. 
 
One of the main problems encountered during 
sales calls that gave rise to this perceived need 
for a sales application involved the uniqueness 
of each of Biotronics’ product design required 
by individual customers. In this particular study, 
the product line of interest was the “perfusion 
circuit,” or in Biotronics’ terminology, the 
custom perfusion system (CPS) – the series of 
valves and tubing that connect a surgical patient 
to a heart/lung machine.  The primary customers 
for the product line involved in the study were 
perfusionists, those medical professionals who 
monitor and operate heart/lung machines during 
open-heart surgical procedures.   
 
Traditionally, Biotronics sales representatives 
met with perfusionists and developed hand-
rendered sketches of a CPS for that particular 
perfusionist.  Variations on CPS design exist for 
several reasons including the overall setup of a 
particular operating room, the space limitations 
between the heart-lung machine and the patient, 
and, perhaps most importantly, the personal 
requirements of the perfusionist.  For example, a 
perfusionist may have specific design guidelines 
that are based on the training that he or she 
received in circuit requirements or personal 
preferences for specific types/lengths/con-
figurations of tubing. In some cases, the ego of 
the perfusionist becomes a design factor in that 
certain hospitals or medical groups have their 
“own” designs that differ from other hospitals’ 
designs for no apparent reason other than they 
are touted to be “better than the other guys’ 
circuits.”   

Existing Custom Perfusion System Design 
Process 
 
Given that the non-automated configuration 
process at Biotronics required 12 to 16 weeks 
from an initial sales call to receipt of the product 
in the hospital, one purpose of the study 
discussed here was to evaluate what potential 
improvements to the non-automated process 
could be gained with the sales force utilizing an 
automated perfusion circuit configuration 
system. For example, this new system might 
shorten the cycle time in providing a product 
that more accurately fit the customer’s needs, 
and at the same time might reduce the time, 
materials, and costs associated with an extended 
product pipeline.  
 
The entire configuration process was analyzed: 
from generating a request for a CPS through the 
completion of the order and receipt by the 
customer.  The existing CPS process is 
described in more detail below. 
 
Specification Request Generation.  The two 
primary sources of requests for a specification 
are (1) sales representatives, and/or (2) 
perfusionists.  Sales representatives typically 
meet with perfusionists to obtain the details 
needed to configure a CPS.  In addition, 
perfusionists may provide a sales representative 
with a bid request received from a Biotronics 
competitor.  These meetings took place in 
numerous locations and in numerous ways, e.g., 
face-to-face in offices or operating rooms, 
through telephone conversations, etc.  It is also 
important to point out that for the most part, the 
sales force was non-technical in nature.  In other 
words, while they fully understood the technical 
specifications of their product line, they were 
not information technology zealots.  
 
These requests are then sent to the Custom Pack 
Coordinator (CPC) at Biotronics, and are most 
often sent by email (80%), with the remainder 
sent by fax, US Postal Service, or phone call. 
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Specification Request Review.  After receiving 
the CPS request, the CPC then reviews each 
CPS configuration request for completeness and 
buildability.  If a request is deemed incomplete 
or has other potential design problems, the sales 
representative is called to obtain additional 
information.  Otherwise, the CPS configuration 
request is assigned a catalog number.  The CPC 
then creates an AutoCAD drawing, which takes, 
on average, approximately 4 hours to complete.  
The drawing is then reviewed for quality 
control, which typically takes 30 additional 
minutes.   
 
Sample Product Issues.  At times, the 
perfusionist may want an actual sample of the 
CPS prior to deciding to purchase (“kicking the 
tires” so to speak).  In these cases, requests for 
sample circuits are sent from the CPC to the 
Biotronics production area where a non-sterile 
sample would then be built and sent to the 
customer.  If the sample circuit is then deemed 
acceptable by the perfusionist, it is ready for 
pricing.  If the sample is not acceptable and 
additional changes are requested, the revision 
request is sent to the CPC for further review and 
modification (note: up to $250,000 is spent on 
samples that do not meet customer needs).  The 
sales representative’s signature is required on all 
revision requests.  It is important to note that 
due to miscommunication, customer changes in 
design, preferences, etc., an average of three 
revision cycles is typically required before the 
product is acceptable for pricing. 
 
Pricing.  If the customer requests no sample or 
if the sample has been accepted, a pricing 
request is sent to the sales administrator.  Once 
the pricing is completed, the sales representative 
meets with the customer.  Once the customer 
accepts both the samples and pricing, the CPC 
creates production specifications and compiles a 
bill of materials.  The bill of materials is then 
forwarded to Quality Control and Sales 
Administration for a second, final pricing. 
 

Production.  After the customer accepts the 
circuit configuration and pricing, the order is 
either classified as “build-to-order” or “build-to-
stock.”  For build to order, the orders go through 
a routing process where material and component 
requirements are assessed, parts are either 
ordered from the warehouse or suppliers, and 
the order finally goes to manufacturing.  For 
stock orders, the sales representative requests a 
Stocking Agreement from the CPC.  The CPC 
faxes this agreement to the sales representative 
or customer for signature.  Once the signed 
agreement is received, the CPC generates and 
sends a Planning Maintenance Form to 
Planning.  Planning inputs the stocking level 
and stocking agreement, and orders then go to 
the routing process like the build-to-order 
orders.  Figure 1 is a process flow chart 
depicting the details of this process. 
 
 
 
User Acceptance Concerns 
 
The sales-design-pricing-build process dis-
cussed in the last section could be characterized 
as communication intensive.  That is, 
throughout all of the sub-processes, there is a 
high degree of information sharing and 
communication between process participants.  
Much of the communication is iterative in 
nature – it tends to loop back and forth as 
process participants seek to verify the correct 
specifications and other design details – and 
also manual in that the design starts with a 
graphical hand-rendered drawing that has to be 
communicated verbally (either through voice 
communication or email), and then converted 
back to a graphical design.  As is often the case 
for such processes, the time required to work the 
process is long, and the quality of the 
communication tends to be error-prone.  Delays 
and errors add time and cost to any process, and 
typically customer service suffers as a result.   
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Sales Rep (SR) 
meets customer for 
product reqmts & 

account info 

Sales Rep sends info 
to CPC for review; 

SR called if not 
complete 

Sample CPS built if 
necessary; upon 
approval, sent to 

pricing 

SR/customer/CPC 
develop stocking 

agreement for BTS 
orders 

CPC creates CAD 
drawing of CPS, 

reviewed by other 
CPC for quality 

Sales admin. prices 
CPS configuration; 
sends back to SR 

Once price and 
sample approved by 

customer, final 
pricing set 

CPS classified as 
build-to-order 

(BTO) or build-to-
stock (BTS) 

Mat’l requirements 
ID’d; parts ordered 
and CPS order sent 

to mfg 

 
CPS 

manufactured 

Iterate until 
complete Iterate until 

complete 

 
 

Figure 1.  CPS Sales and Design Process
 
Thus, it seemed apparent to the Information 
Systems (IS) department at Biotronics that 
information technology in the form of an 
automated and graphical sales tool would help 
to address the time and quality concerns by 
streamlining communication and by getting the 
CPS design in an electronic format as early as 
possible in the sales process.  It was then 
reasonably assumed that the time and quality-
related benefits would translate to cost 
efficiencies throughout the supply and 
manufacturing chain and ultimately would lead  
 

 
to increases in customer service and satisfaction.  
However, these results were not to be.  Once  
developed, the majority of the sales force 
rejected the automated sales tool outright.  This 
counter-intuitive situation is the focus of the 
remainder of the article.  That is, why do users 
of technology, when faced with new 
applications that seemingly have everything to 
offer in terms of simplifying work processes, 
shortening cycle times, and improving customer 
service, decide to reject them?  In answering this 
question, two detailed areas will be explored: 
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1. How important is it that new technologies 

fit the task they are designed to improve?  
2. Given a new technology’s fit to the task, 

will end users (in this case sales 
representatives and hospital personnel) be 
willing to use it? 

 
Although these questions seem basic and almost 
rhetorical, we will point out that they are often 
overlooked, and when this happens, counter-
intuitive results may ensue.  
 
 
 
Task/Technology Fit 
 
User evaluations of information systems (IS) 
have been a recurring topic in IS research.  
Positive user evaluation of the system often 
translates to more effective use of the system 
and improved job performance, whereas 
negative user evaluation often translates to less  

 
 
effective use or complete abandonment of 
system use and decreased job performance.  
Therefore, understanding user assessments of 
technology helps predict the use of the system 
and evaluate the quality of the system.   
 

Goodhue and Thompson (1995) found that for 
an information technology to be effective on 
individual performance it not only needs to be 
utilized but it must also demonstrate a good fit 
with the tasks it supports.  Based on this 
rationale, the Task-Technology Fit (TTF) model 
was developed to better explain the relationship 
between technology and the task that it supports.  
The model is used to evaluate the quality of an 
organization’s overall information systems and 
services rather than individual applications.  The 
general model of TTF is presented in Figure 2. 
 
As the model suggests, users’ evaluation of TTF 
is determined by their assessment of their task 
characteristics, individual characteristics, and 
information systems and services.  The model 
hypothesizes that the correspondence between 
information systems functionality and task 
requirements leads to positive user evaluations.  
As the task characteristics or the abilities of the 
users change, the information systems and  

Individual 
Characteristics 

Information 
Systems and 

Services 

User  
Evaluations of Task-

Technology Fit 

Task 
Characteristics 

Figure 2.  Task-Technology Fit 
 
 
services must change accordingly to meet the 
new needs.  Therefore, task characteristics and 
individual characteristics not only have a direct 
effect on their evaluations, but also an 
intervening effect on the relationship between  
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the characteristics of the systems and user 
evaluation. 
 
TTF can be used as an effective evaluation and 
diagnostic tool for specific technology solutions 
or for an organization’s overall information 
systems and services.  Since higher TTF would 
result in better performance, Goodhue (1995) 
proposed that TTF could be used to measure IS 
success.  For an information system to be 
successful, it must demonstrate a good fit with 
the task it supports.  Therefore, when attempting 
to develop technologies that will ultimately be 
embraced and used by the users, developers 
should not only focus on developing great user 
interfaces, but they should also tend to TTF 
issues as well (Mathieson and Keil, 1998).  To 
that end, system developers must have a good 
understanding of the tasks the system will 
support and the end users who will use the 
system.  This can be achieved through thorough 
interviews with users, observing the user 
performing the tasks, and other information 
requirements determination (IRD) techniques2.  
Second, the information system must be 
designed around the task characteristics and user 
characteristics in order to be successful.  
Finally, as the task characteristics and users’  
 
 
  

 
External 
Variables 

Actual System 
Use 

Perceived Ease of 
Use (EOU) 

Attitude Toward 
Using (A) 

Behavioral 
Intention to Use 

(BI) 

Perceived 
Usefulness (U)  

 
 
 
 
 

 
 
                                                 
2 A good example of interviewing techniques is presented 
in “Human Perception: A Challenge to Organizational 
Process Optimization,” by Janz, Frolick, and Wetherbe, as 
published in Cycle Time Research, Volume 6, Number 1, 
2000. 

abilities change, timely modifications to the 
system must be made to maintain a high TTF. 
 
In the next section we discuss the issue of user 
acceptance in more detail. 
 
 
 
The Technology Acceptance Model 
 
System use is one of the most important 
dimensions in measuring information systems 
success.  The link between the adoption of 
information technology and increased individual 
and organizational performance is widely 
recognized across various industries.  
Information technology must be accepted and 
used by end users in order to exert its influences 
on performance.  Determining what motivates 
end users to accept and use a particular 
information technology is another area that has 
received a great deal of attention from MIS 
researchers. 
 
One of the most influential research models in 
studies of the determinants of information 
systems acceptance is the Technology 
Acceptance Model (TAM) introduced by Fred 
 

 
 
 
 
 
 
 

 
Figure 3.   Technology Acceptance Model (TAM) 

(Source: Davis et al. 1989) 
 
Davis (1986).  TAM is designed specifically for 
explaining and predicting computer acceptance 
by end users.  The general model of TAM is 
presented in Figure 3. 
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TAM hypothesizes that a person’s behavioral 
intention to use a particular information 
technology is the immediate determinant of that 
person’s actual system use.  The intention to use 
is in turn influenced by the person’s attitude 
toward using the technology. Attitude refers to 
the person’s judgment as to whether using the 
technology is good or bad.  A positive attitude 
toward use will lead to stronger intention to use 
the technology.  Attitude is a function of the 
perceptions formed by the person in terms of 
how useful they see the technology being and 
how easy to use the technology is.  Perceived 
usefulness is defined as “the prospective user’s 
subjective probability that using a specific 
application system will increase his or her job 
performance within an organizational context,” 
and perceived ease of use refers to “the degree 
to which the prospective user expects the target 
system to be free of effort” (Davis et al., 1989).  
Clearly, the task-technology fit described earlier 
is very closely related to perceived usefulness 
and ease of use.  Perceived usefulness and 
perceived ease of use are determined by external 
variables, for instance, user interface design, 
users’ educational background, etc.   
 
TAM provides great insights as to why people 
choose to use a particular information 
technology or not.  Perceived usefulness and 
perceived ease of use are the two key issues that 
motivate people to accept the information 
technology.  If people believe that using the 
technology will improve performance, reduce 
effort, or save time, they are more likely to hold 
a positive attitude toward using the technology.  
Similarly, if they believe that they can use the 
technology without much difficulty, the 
technology is more likely to be accepted.  When 
perceived usefulness and perceived ease of use 
conflict with each other, the person’s attitude 
toward use depends on the relative importance 
of these two issues.  For example, if a certain 
technology is extremely useful in a person’s 
work but requires an enormous amount of 

training to become skilled in using it, there can 
be a problem.  However, if the person values 
usefulness over ease of use, he or she is likely to  
use the system, and vice versa.  
 
The external variables in the model are of great 
interest to system developers.  These external 
variables determine a user’s perceived use-
fulness and perceived ease of use, which 
eventually influence system use.  The model 
suggests that in order to increase the potential 
use of the system, system developers need to 
focus on those features that enhance a user’s 
perceived usefulness and perceived ease of use.  
The system must be designed to not only 
include functions that are highly useful, but 
intuitive as well. 
 
The model also implies the importance of user 
education and training.  User computer self-
efficacy is one of the determinants of perceived 
ease of use (Venkatesh and Davis, 1996).  This 
suggests that training aimed at raising a 
computer user’s self-efficacy will be effective in 
increasing the user’s acceptance of the 
technology.  Training that aims at increasing 
users’ understanding of various features of the 
system will allow users to realize the potential 
usefulness of the system in their work. 
 
If an organization is considering the adoption of 
a new technology but is not sure about whether 
the technology will be accepted and used by end 
users, both TTF and TAM can be used as the 
basis for an evaluation of the potential 
acceptance of the technology.  First, the 
developers of the technology need to understand 
the nature of the task at hand to insure that the 
proposed technology provides a good fit.  To do 
this, developers need to understand the nature of 
end users’ work and adapt the technology to be 
highly useful to end users.  Second, user training 
and education targeted at enhancing end users’ 
understanding of the technology is crucial.  
Finally, user education on general computer 
knowledge, which will increase end users’ 
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computer self-efficacy, is equally important in 
ensuring that they accept new technology with 
greater confidence. 
 
 
 
Analysis: Why Reject the System? 
 
Armed with the understanding provided by the 
TTF and TAM models, it is instructive to 
analyze why the sales force for Biotronics 
refused to adopt a technology that promised 
benefits relating to time, quality, and customer 
service.   
 
The Biotronics IT department team that studied 
the existing sales order/configuration process 
recommended that the sales force adopt an 
application developed on a Visio® software 
platform.  Visio®, a WYSIWYG (i.e., “what 
you see is what you get”) graphics package, can 
be used to quickly develop electronic plans that 
can include textual data to support the graphics.  
For example, not only can widget “ABC” be 
quickly drawn with Visio®, but data relating to 
vendor, price, and product description can be 
“attached” to the graphic.  These relationships 
can be pre-built and stored on the sales force’s 
system so that all they would need to do is select 
widget “ABC” from a Visio® template, and all 
associated data would accompany the graphic.  
A full-blown graphical configuration could then 
automatically generate an overall CPS price and 
parts list.  The Visio® system was envisioned 
by the IS organization to be used by the sales 
force as an effective sales tool when 
communicating with their customers.  To help 
the sales force see the benefits of such a system, 
a prototypical demonstration system was 
developed. 
 
The fact that the Visio® system was rejected by 
the majority of the sales force was most likely 
due to a large combination of reasons, with each 
sales representative having his or her own 
unique set of reasons for not adopting the 

system.  The TTF model suggests at least a few 
areas that might have led to the non-adoption.  
First, the TTF model suggests that a good 
understanding of the task at hand needs to be 
achieved.  In the case of Biotronics, the study 
team accompanied a sales person on a sales call 
with a perfusionist.  While this call was held in 
the perfusionist’s office and a laptop solution 
could have been used, not all meetings occur in 
such locations.  At times, the only time a sales 
person can talk to the perfusionist is during the 
surgical procedure.  In these cases, the laptop 
solution would not be appropriate for reasons of 
sterility, space, and/or attentional requirements.  
Another characteristic of the task is that it is 
often time-constrained.  Within a few minutes, a 
sales person and a perfusionist can hand-draw 
and edit a potential CPS design.  Although the 
Visio® solution was relatively easy to use, it 
could not meet this kind of time challenge.  
 
The second “fit” area suggested by the TTF 
pertains to the characteristics of the services and 
systems provided by IS.  This is perhaps a more 
subtle area to analyze.  Up to the point of the 
Visio® application, IS did not have that much 
experience in working with the sales force.  
After early meetings to understand system 
requirements, most of the follow-on 
development was done by IS without much 
communication with the sales force or the CPS 
design organization.  This lack of participation 
throughout the development process could be a 
significant reason for the resistance 
encountered.  To add to this, certain members of 
the user group mentioned that they felt the new 
application was being pushed on them, and the 
CPS design department did not see a real need 
to adopt the new technology since they felt they 
were doing an acceptable job already.   
 
Characteristics of the individual users are the 
third area that the TTF model suggests for 
further inspection.  Because individual 
characteristics are closely related to individual 
perceptions as outlined in the TAM model, they 
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will be addressed together.  In the Biotronics 
case, this is perhaps one of the most 
enlightening areas to study when attempting to 
understand the non-adoption of the Visio® 
system.  The sales force was for the most part, 
made up of sales professionals with many years 
of experience.  In terms of technology, they 
would not be categorized as “early adopters” or 
a group that embraces new technologies when 
they emerge.  They, as a group, would use 
technology if they absolutely had to, but would 
not look for opportunities to adopt it.  When 
faced with the demonstration system, it was 
perceived to be difficult to learn and use, and it 
was not clear to them how the laptop solution 
would make their lives better.  In other words, 
the technology did not “fit” the users, and the 
perceived ease of use (TAM’s “EOU”) and 
usefulness (TAM’s “U”) were not gauged to be 
high.  TTF would propose that the users would 
give the technology a low evaluation.  TAM 
would suggest that the users’ attitude towards 
the new system would be negative, and the 
subsequent intention to use (and ultimate use of) 
the Visio® system would be unlikely.   
 
 
 
Discussion 
 
The Biotronics case study presented here is 
instructive in helping to understand why certain 
applications are adopted or not.  In Biotronics’ 
case, the automated custom perfusion system 
using Visio® was not adopted.  The 
perspectives offered by the Task-Technology-
Fit and the Technology Acceptance Models 
suggest that the primary reason was that the 
company was never able to convince their sales 
force that this system would improve their work 
life or that of their customers.  Although the 
Visio® solution was quite good from a purely 
technical perspective, it was not perceived to be 
a positive change by the sales representatives or 
the hospital staff.  This common problem 
provides emphasis for the fact that considerable 

work must be done throughout development of a 
new system to involve the eventual users so that 
they will understand the purpose of the 
technology and the ways in which it will benefit 
them.  This also provides opportunities for the 
IS organization to develop a strong relationship 
with the user community and to further 
understand the task characteristics as well as the 
idiosyncrasies of their users.  If the proposed 
technology solution does not fit the people or 
the problem, or if the people who are expected 
to use the system do not perceive it as easy to 
use as well as useful, it will not be accepted, 
money will be spent unnecessarily, and the 
benefits that typically accrue to technology 
users will not be enjoyed. 
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