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Abstract 

 
This paper demonstrates the application of a new 

model of the Information Field (I-Model) (Zhang & 
Benjamin 2006) to deconstructing case studies in the 
information field so that they can be easily analyzed, 
understood and compared. The Expense Tracking 
System at Tiger Creek case (Zuboff & Bronsema 1984) 
is selected owing to it beings historically important in 
illustrating various issues brought by informated 
change (Zuboff 1989), and changes in the traditional 
command and control process (Benjamin & Levinson 
1993). Our re-examination of the case using the I-
model highlights the dynamics and complex issues 
resulted when access to information modifies the 
power relationships in organizations that seem ever 
present in IT implementations. It also sheds new 
insight on research in IT-enabled change. We 
conclude that the I-model can provide a framework for 
analyzing other cases in the information field. 

 
 
1. Introduction 
 

Implementing information systems into 
organizational processes is not simply a technological 
matter. Instead, it often drives fundamental changes in 
management systems, culture, and resource allocation, 
which can result in a number of issues including power 
shifts, resistance, and system difficulty (Markus and 
Pfeffer 1983). Zuboff introduced a model of 
informated change in jobs and control processes 
(Zuboff & Bronsema 1984) and used the Tiger Creek 
case to illustrate various issues.  

As a classic case of IT-enabled change, Tiger Creek 
is representative in demonstrating the change from the 
traditional way to the informated way of management 
and is widely used in classrooms and trainings.  

In this section, we briefly introduce the background 
of Tiger Creek, then a new methodology, the I-Model 
to be used to re-examine the Tiger Creek case.  

 

1.1 Background of Tiger Creek  
 

As part of the American Products Corporation 
(APC), Tiger Creek Mill (a paper mill) increasingly 
felt the pressure from its competitor Cherry Canyon 
Mill, because of unacceptable high cost (Zuboff & 
Bronsema 1984). In March 1982, to solve the problem, 
the Expense Tracking System (ETS) was installed on 
two of the Tiger Creek Mill’s papermaking machine 
lines to directly provide operators with information 
about production expenses. The resulting cost savings 
from ETS surpassed everyone’s expectations. With 
ETS, operators were permitted to access cost related 
information, gain an overview and modify process 
rules (centerlines). This led to increasing participation, 
responsibility and reliability. The predicted savings 
had been $200,000 in the first year, while actual 
savings were $240,000. The ETS “success story” 
resulted in a plan to apply ETS in other machine lines. 
However, after eight months of success, the system 
reached a plateau because of a series of organizational 
issues, such as conflicts between managers and 
operators, and between employee training and 
knowledge sharing. Middle managers believed that the 
empowered operators would threaten their interests 
and authority by reversing operator made process 
rules. Operators suspected and felt their ideas were 
being rejected and thus refused to document and share 
their successes. (Zuboff 1989) These situations showed 
different mindsets and behaviors of various people 
(managers, operators and others) as how they deal with 
the dramatic changes in power relationships when 
information technology changed the command and 
control system from a traditional bureaucratic way to 
an informated way. Figure 1 depicts the two ways.  

In summary, empowered by the information system 
and database, operators could access information and 
participate in decision making. At the same time, 
managers’ roles were shifted from control to counsel 
and their importance decreased. This made them resist 
changes and some of the managers had to be retrained 
or relocated to ensure the success of ETS. 

 

Proceedings of the 40th Hawaii International Conference on System Sciences - 2007

1©1530-1605/07 $20.00     2007 IEEE
Proceedings of the 40th Annual Hawaii International Conference on System Sciences (HICSS'07)
0-7695-2755-8/07 $20.00  © 2007



 
1.2 Principle of the I-Model 

 
The I-Model (Zhang & Benjamin 2006) is a model 

of the information-field, which provides a framework 
to synthesize various understandings and perspectives 
on what the I-field is about (in this paper, IT enabled 
change). The I-model posits that information with the 
help of technology can provide capabilities to people 
and to society/organization in various domains and 
contexts. The authors assert that research in the 
information field can be understood in terms of the 
relationship of the four fundamental components: 
Information, Technology, People, and Organization/ 
Society; and the relationships between the components 
are dynamic and that the components achieve 
equilibrium through non-directed mutual adaptation 
with each other. Thus the I-model can be used to gain 
insight into research design, examination, and case 
study analyses. Figure 2 depicts the four fundamental 
components, the interaction and integration of these 
components, and the equilibrium nature of the I-field. 

These will be briefly explained as 
following: 

 

Information is the processed raw data 
that can inform and can exist with or 
without technologies. Information has a 
lifecycle that includes information being 
acquired/created, processed, disseminated, 
and used. Information is the object of main 
interests in the I-field. Information has 
certain intrinsic properties including 
information organization, classification, 
cataloging and indexing. Application of 
information in practice depends on how it 
interacts with the other three fundamental 

components and within what domain and context. 
Technology is defined as information and 

communication technology (ICT) and refers to 
hardware, software, infrastructure, applications, other 
technical resources, and services. Technology-based 
information processing, communication, and service 
providing are a hallmark of what we do in the digital 
world. In the I-field, we are interested in the 
technological aspects that are closely related to the 
activities during the information’s life cycle. 

 

People are the fundamental purpose and drive for 
information processing and advanced technology. In 
the I-field, researchers are normally concerned with the 
aspects of people that may influence their information 
related skills, the ways they create, use and 
disseminate information, and how they adapt to 
changes driven by the other factors. People include 
users of ICT, designers and inventors of ICT, as well 
as those who manage and intervene ICT use behavior 
in contexts.  

 

Organization/Society is human gatherings at 
various levels who share certain 
values, beliefs, goals, 
institutions and processes. They 
can be classified by being 
informal or formal, by structure 
(working groups, departments, 
businesses, nations and 
societies) or by purpose 
(industry sectors, non-profit 
organizations, governments, 
etc.). In general, this component 
can be seen forms such as: 
working groups, organizations 
and institutions, communities, 
industries, governments, and 
global societies. Several 
important attributes that have 

    Figure 2: The I-Model with four fundamental components (Zhang & Benjamin 2006) 
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been studied in the I-field are of concern at all these 
levels: policy, strategy, management, operation, 
process, structure, and culture. 

In general, the I-Model suggests the following steps 
to analyze a case in the I-field: 

 

 

• Find the four fundamental components in the case 
• Find the interactions and integrations of the 

fundamental components 
• Analyze the dynamic qualities as well as the 

equilibrium of the case  
 

As a new tool, the I-Model can offer to view and 
analyze the context and essence of dynamic changes in 
IT implementation. In this paper, the new tool is 
applied to review the interaction and integration of the 
four components, the dynamic contexts of the ETS 
application and the equilibrium in diverse states for 
Tiger Creek. This re-analysis of the case study may 
provide an illustration of how the I-model can be used 
as a powerful methodology for approaching various 
issues in the area of IT-enable change.  

 

The rest of this paper will concentrate on two 
aspects: (1) applying the I-model to re-examining the 
classic case of Tiger Creek; (2) discussing the insights 
gained in IT implementation in a more general sense. 

 

2. Analyzing Tiger Creek Case with the I-
Model  

 

In this section, the Tiger Creek case is reinterpreted 
from a different angle than it is used to have with the 
help of the I-model. There are four aspects to be 
discussed. 

 

2.1 Extraction and categorization of variables 

from four components 
 

When Tiger Creek invested in ETS, the executives 
actually did not expect the difficulty of an 
organizational change from a traditional bureaucratic 
model to an informated model. However the 
technology had a powerful effect on the old 
management hierarchy and information accessibility. 
Obviously all four fundamental components came into 
play in a dynamic way during the whole organizational 
change of processes. These components for the case 
are: 

 

· Technology: The technology in terms of ETS was 
a new infrastructure with certain hardware and 
software, which was built as the open information 
system with functions that included data collection, 
data analysis and human computer interaction. The 
new technology totally changed the previous system 
and provided possible accessibility of information for 
all types of people in the mill. 

 

· Information: The functions and forms of 
information were updated by ETS, and the new 
information system made it possible for all level staffs 
and workers to use and exchange in real-time about 
product lines, cost information on manufacture 
process, or even the performance of the mill. The new 
sort of information characteristics led to the change of 
people (owner of information) and organization 
(information process) components.  

 

· People: All operators, managers, executives and 
others played their special roles during the procedure 
of ETS implication. On one hand, the effect of the new 
information system influenced the beliefs and 
behaviors of people at different levels of the hierarchy. 
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On the other hand, people’s behaviors also became the 
critical factor in determining if ETS could achieve its 
goals.  

 

· Organization/Society: The core organizations 
were APC Company and the Tiger Creek mill, which 
made decisions in daily business operations. They 
were the central factors to choose the management 
system, which pushed the innovation of technology 
and information. The organizational and managerial 
decisions made influenced the relationships between 
people and technology as well as people and 
information in this case.  

 
 

2.2 Interaction among components  
 

From the Tiger Creek case, we find that IT-enabled 
change will radically modify the accessibility of 
information for the different actors in the company, 
leading to alteration of roles and status (Information & 
People components). However, the new business 
processes and information access pattern might collide 
with the existed control over the centerline standards 
and the cultural assumptions of the organization, 
resulting in likelihood conflict and resistance (People 
component). In order to accomplish the expected goals 
of ETS as well as avoid or reduce possible conflicts in 
the transformation, the company had to implement the 
new centerline standards, policy, operational process 
and company strategy (org/society & people 
components). In the Tiger Creek case, there were four 
logical procedures namely the interactions among the 
four components to be formulated as follows 

 
• Organization to Technology 
• Technology to Information 
• Information to People 
• Organization to People 

 
Figure 3: The Interactions of fundamental components in the 

Tiger Creek case 

Figure 3 shows the dynamic adaptations and 
relationships among the fundamental components. On 
one hand, technology change enabled the new 
organizational process, which in turn enabled the 
process savings. On the other hand, the change also 
brought many uncertainties such as the conflicts 
between different actors. Figure 3 shows the dynamic 
context of IT-enabled change in Tiger Creek. 
 
2.3 Matrix analysis of states and components  

 

After identifying the essential variables and key 
roadmap of relationships from four components, the 
further analysis focuses on the changes in state as 
implementation proceeded. The implementation of 
ETS could be divided into three different but related 
time phases (states): initial state, operator experiment 
state and plateau state. The main concern in the state 
investigation is how to show the transformation of 
essential variables in the ETS implementation 
processes, and which variables along with their 
relationships played the decisive roles in each state. In 
this section, a method of matrix analysis from the I-
model methodology is introduced to observe the IT 
enabled change from the viewpoint of four component 
members and three state sequences. By this way, the 
dynamic interaction among four components and the 
progress of IT enabled change in various states can be 
clearly illustrated.  

 

In order to understand the dynamic states and 
transformation sequences, the corresponding diagrams 
of state analyses are provided, from which the 
relationships among variables for each state can be 
demonstrated. The following three states of ETS 
implementation are explained one by one: 

 
 

• The Initial State (State 1: before ETS) 
 
To easily comprehend the illustrative diagrams, the 

multi-level analysis method is utilized for the initial 
state analysis. In the multi-level diagrams, the related 
variables are logically examined from low level to high 
level, namely from basic and simple to detailed and 
specific review. For level 1, the main task is to define 
the fundamental variables of four components of I-
Model, while level 2 deals with more specific variables 
in each component and the basic relationships between 
them. At last, level 3, based on the first two steps, the 
detailed variables and dynamic relationship will be 
achieved in order to visualize the equilibrium of the 
state.  

 

The diagram of Level 1 shows that Tiger Creek 
mill, part of APC (Org/Society component), needs to 
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implement the new computerization (Technology 
component). Managers controlled the process of 
computation and the exclusive access to the 
organizational information (People & Organization & 
Information component). Inside the people component, 
managers and operators cooperated, but operators had 
no accessibility to the information.   

  
The diagram of Level 2 offers more detailed 

variables to explain the initial state on the base of 
level 1. Actually Tiger Creek had to implement 
certain change (technology component) because 
of the increasing competitive pressure from 
Cherry Canyon Mill, another part of APC. 
Managers, before change, exclusively accessed 
the organizational information and process 
parameters (information component) as well as 
controlled centerline, critical decisions (Org/Society 
component) and the existed closed-loop system 
(technology component). 

 
In the level 3 analysis, the logical view of the 

decision variable in the Org/Society component is 
shown as process decision and operating decision, 
meanwhile organizational information expanded to the 
information including cost, operation and quality. If 

the new system could be achieved, both the managers 
and operators (people component) would participate in 
the new open-loop system (technology component), 
which could result in the organizational 
decentralization in Tiger Creek. Figure 6 provides a 
more realistic picture of what is involved in moving 
from the initial state before ETS was launched from 
the I-Model perspective. 

 
From the above multi-level analysis in three 

diagrams, it can be concluded that managers were 
recognized as the focal actor in the initial state. First, 
managers constituted the centerline and made the 
process decision and operating decision. In addition, 
managers were much more important and powerful in 
org/society and people components. Secondly, all the 
information in the mill could be known as the 
organizational process variables, which were also 
accessed and controlled by managers. In order to 
change the traditional inflexible management way, 
Tiger Creek wanted to choose the open-loop system, 
which was designed to provide information to both 
managers and operators, and the system would have 
the capability to execute real-time decisions if both 
managers and operators were involved in the 
implementation of new process (Technology & People 
component).  

 
• The Operator Experimentation State (State 2: the 
first 8 months’ practice with ETS) 

 
The ETS, including human computer interaction, 

data collection and data analysis functions, was mainly 
designed and used by operators. Empowered by ETS, 
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operators became the central interest in this state, 
because the new technology licensed operators to 
access the operational parameters and the “big picture” 
of the mill in terms of sophisticated information of the 
product process. With the help of such information 
system, operators could make operational decisions in 
critical real-time process, which was originally only 
controlled by managers. In state 2, both the proposer 
and senior managers shifted their roles from 
controlling to counseling, while engineers worked with 
the operators to design the IT system. Figure 7 
illustrates that the power of controlling product process 
was shifting from managers to operators, who became 
the new owner of information in this state. Meanwhile 
most senior managers, middle managers and union 
were trying to achieve the common vision to be 
modestly supportive of the ETS; the new technology 
seriously threatened the middle managers’ job security. 
In fact, middle managers felt ambivalent with the new 
system rather than simply welcomed it.   

 
 
Figure 7: The Operator Experimentation State 
 
In the period of State 2, ETS really demonstrated its 

capability to provide savings and increased quality, 
that means, a large amount of money ($240,000) was 
saved in the first 8 months’ practice, namely there was 
the tendency of the unit product cost decrease. At same 
time operators began to be aware of the importance of 
cost information. It is very clear to see all four 
components involved in the transition process from 
Figure 7, when the new technology was put into use. 
In the positive practice, the information produced by 
ETS provided the timely and accurate process 
parameters and expense information to operators, who 
could directly use them to make operational decision in 

minute-to-minute process. The successful 
implementation of new technology resulted in the 
economization of time, manpower and cost in Tiger 
Creek.  

 
• Plateau State of ETS (State 3: the middle managers 

conflicted with the operators)    
 
After the 8 months of success, instead of achieving 

the optimized equilibrium in the mill, the tensions 
between the levels of hierarchy in the people 
component began to dilute the effectiveness of ETS. 
The deep reason was that the new technology impacted 
the old management system by providing the new 
information system in totally different form, and those 
significant changes of course brought the influence on 
the behavior of the various actors. From the individual 
standpoint, managers and operators reacted quite 
differently. On the one hand the middle managers felt 
the threat from ETS system due to the ever-increasing 

accessibility of information to the 
operators. On the other hand, 
operators distrusted the middle and 
even senior managers, whose actions 
resulted in the lack of operators’ 
motivation to document and sharing 
information. Additionally the 
operators and middle managers 
began to compete for the ownership 
of information in state 3. As a result, 
employee training in Tiger Creek 
was harmfully affected, by the 
resistance of middle managers (in 
fact more than 50% of operators 
needed ETS training). The tension 
and conflict between the operators 
and the middle managers was the 
focal interest in state 3 illustrated in 

Figure 8.  Comparing with Figures 7, Figure 8 reveals 
some very interesting insight on the transformation of 
the relationships between the operators and middle 
managers; it shows clearly the power shifting and 
competition among various components. The 
transformation of power and access of information led 
to the change from cooperation to competition, then to 
distrust. In plateau state, senior managers still 
supported ETS; however, they could not really build a 
risk-free environment for the new system (Org /Society 
component). Middle managers didn't feel safe as they 
worried about their future; meanwhile operators 
distrusted their leaders anymore. 
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Figure 8: Plateau State 
 
By the dynamic state analysis, the content of the 

behaviors of variables including the interactions 
among four components and the reason of conflicts 
between actors can be tracked clearly. Besides, the 
plateau state testified the Zuboff’s studies that 
managerial resistance tends to undermine the change 
efforts, gains are seldom fully realized. (Zuboff 1989) 
Based on above state analysis, it is believed that IT 
enabled change can transform the organizational 
structure (centerline) and information accessibilities, 
but in most cases people should be regarded as the 
most decisive component in the new dynamic 
equilibrium (e.g. operators and middle manage 
compete for the information accessibility), when 
information technology, as the combination of physical 
and mental production, is introduced. 

 
From Figure 4 to Figure 8, we have investigated the 

major dynamic characteristic of various variables as 
ETS moved through the three states described, 
including the interactions among four components, 
role transition of main variables, achievements and 
problems in the evolution of three states. In order to 
better understand the effects of IT enabled change in 
the case of Tiger Creek, it is necessary to fully 
examine two aspects, major states and fundamental 
components. To do so, we put all important elements 

into a matrix table (Table 2), in 
which the unique characters of 
any focal element related to 
components and states can be 
found quickly. Each row 
represents a particular state 
where the interaction among 
components can be observed. In 
fact, in each state, all four 
components reached and 
maintained a transitory 
equilibrium. Each column 
represents an individual 
component in various states, 
where an examination of the 
component can track the 

changes the component from time to time.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Proceedings of the 40th Hawaii International Conference on System Sciences - 2007

7
Proceedings of the 40th Annual Hawaii International Conference on System Sciences (HICSS'07)
0-7695-2755-8/07 $20.00  © 2007



 
How to make the system continuously perform its 

potential efficacy could be a vital problem faced by 
Tiger Creek. According to the analysis of this section, 
we could find the key component is people, which is 
the biggest challenge of the organization. Hence, Tiger 
Creek should consider the following adaptations: 

 

• All the stakeholders should achieve a supportive 
common vision toward ETS, and reduce their 
apprehension, because the driving concept of ETS is 
the comprehensive change of technology, 
information, people and organization, rather than 
simply IT.  

 

• To institutionalize the change issues brought on by 
the power shift they need to be dealt with 
strategically so as to acknowledge the interests and 
reduce the tensions between the actors. In addition, 
Tiger Creek should establish reward-based 
incentives for both middle managers and operators 
to reduce anxiety and create a safe environment of 
change. 

  

• To strengthen the employee training, it should 
include operators and managers as well. With 
training, employees could know why ETS is 
important and how to effectively use the system. In 

the same time, organization could encourage the 
knowledge sharing and documentation.  

 
 
2.4 Change of control system model  

 
The previous sections have indicated that ETS, led 

to the change of the information form, which strongly 
affected the change of the organizational control 
system. From the viewpoint of I-Model the 
organizational control system has close connection 
with each of the four components, which is illustrated 
in the Figure 9 of the Tiger Creek case.  

 
The diagram first describes the dissimilarity of 

control system models before and after IT enabled 
change in Tiger Creek. In the old hierarchy system, 
operators did not feel responsible for Tiger Creek and 
they had no motivation to study the wastage and cost 
information (organization & people component). Mill 
manager and managers at the top of the management 
system accessed information and made the critical 
process decisions, although they were far away from 
the real product process. Before change, both the 
control flow and report flow were not flexible enough, 
and the system had a negative effect on the 
productivity. Centerline as the key variable could not 

  People Org/Society Technology Information 

State 1 
Before 
Change 

1. Managers exclusively 
controlled the centerline 
information.  
2. Operators passively followed 
organizational process.  

1. Tiger Creek felt more and 
more pressures from outside.  
2. Union protected the 
operators. 

1. To investigate feasibility 
of close loop and open loop 
system. 
2. To demonstrate the 
Practicality of the real time 
measurement of processing 
variables.  

The centerline allowed 
only managers to access 
the cost variables.  

State 2 
Initial 

Implemen
tation 

1. Power, information and 
knowledge shifted to operators 
2. Managers were ambivalent 
with the change 

1. ETS brought significant 
benefits for mill. 
2.  ETS challenged the 
traditional hierarchy and 
centerline.   
3. New control system 
impacted old one.  

1. To implement the new 
system, ETS. 
2. Operators involved in 
designing ETS. 

1. Operators accessed 
and used information. 
2. Operators began to 
aware the process and 
overview of the mill 

State 3 
Plateau 

1. Operator and middle manager 
did not trust each other.  
2. Operators did not want to 
share knowledge and 
documentation.  
3. Middle managers diluted the 
effectiveness of system 
implementation and operator 
training. 
4. Middle managers felt 
threatened from ETS and 
operators. 
5. Senior managers supported 
ETS continuing. 

1. ETS impacted on the 
hierarchical system and 
culture.  
2. Impeded by middle 
managers, training problem 
not successful. 

ETS wasn't utilized to its 
full potential because of 
data, user interface, training 
and people’s relationship 
problems. 

1. Middle managers and 
operators competed for 
information. 
2. Middle managers 
believed the increasing 
accessibility of key 
information to operators 
possibly resulted in 
security problem. 

Table 2. Matrix analysis of three states and four components 
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effectively be optimized because of the disequilibrium 
between people and information components. Hence it 
was indispensable to introduce the new technology to 
update the problematic equilibrium and the new 
control system to achieve the desired savings.  

 
After ETS (as a technology) launched in Tiger 

Creek, there were dramatic role changes among mill 
manager, managers, engineers and operators, and all of 
them could access the information component related 
to product process equally (people & information 
component). In the new control system model, 
empowered by technology, operators in reality 
controlled the production process with the help of the 
new information system. In the new equilibrium, 
managers and mill manager instead of controlling, 
supported operators only with counseling. The new 
control system showed in Figure 9 belongs to the 
informated model, and if implemented successfully 
will increase Tiger Creek's competitiveness. 

 
 

  
 

3. Conclusion  
 
This study re-examines the classic Tiger Creek case 

through the framework of the I-Model. This re-
examination clearly demonstrates the transitions of 
different fundamental components, and the 
consequences of such transitions on other components 
in their search for equilibrium. In the Tiger Creek case, 
the new technology can be regarded as the initial 
forces, which stimulates adaptations in all the 

fundamental components. One of the most important 
adaptations is the increase of accessibility of 
information. The changes of information accessibility 
and organizational processes can trigger the power 
shift within the organization (people component), and 
result in the tensions between the levels of the 
hierarchy resulting in a battle for control. In order to 
alleviate the problems in the process of IT-enabled 
change, the organization has to align the different 
actors to work toward one common goal, and create a 
new culture that fits the long term equilibrium 

 
In the Tiger Creek case, technology itself was not 

strong enough to solve all the organizational problems 
and optimize the equilibrium. In the case, the people 
component is the most decisive component, which 
plays the vital role on the implementation of IT 
enabled change. As mentioned in Section 2.3, the focal 
interest shifts from managers (State 1) to operators 
(State 2), then to the conflicts between them (State 3). 
Besides, people can decisively influence all the other 
three components and relationships among them.  

 
Based on this re-examination, we draw several 

conclusions on IT enabled change that a number of our 
findings are consistent with the literature on IT change 
written since the Tiger Creek Case (Benjamin and 
Levinson 1993 Markus and Benjamin 1997, Markus 
2003, Sirkin 2005): 

 
• Adaptation is difficult when the information 

produced by the technology is different in 
form, and reaction time required. 
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• Adaptation is difficult when the technology 
change affects the control system and power 
relationships of the organization. 

 

• IT-enabled change needs to seek the new 
optimized equilibrium among the four 
fundamental components. 

 

• People are the most decisive component in a 
number of adaptations. 

• Change only settles in when people have 
institutionalized the adaptations. 

 

• As mentioned by Zuboff, managerial 
resistance, from the people component, tends 
to undermine the change efforts, and gains are 
seldom fully realized (Zuboff 1989). 
Organizations must establish strategy and 
policy that support the knowledge, information 
and power shift, as well as minimize the 
resistance. 

 
Meanwhile, in the process of re-examining the case, 

we find that the I-Model is useful with respect to the 
following aspects: 

 

• To trace the changes of states as the case 
unfolds 

• To visualize the dynamic in-depth relationships 
between different components. 

• To Analyze the transformation among 
equilibrium states, and 

• To compare related cases by using the same 
structure.  
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