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[bookmark: _GoBack]Abstract 
The nature of organizational change brings instability to the mental models we as leadership/managers in organizations have grown accustomed to "leaning on." Considering the rapidly advancing nature of new technologies, slow to change mental models, the nuances of cultural diversity, and globalization of the workplace, the prospect of successful organizational change initiatives presents a daunting challenge. This paper addresses the background for these issues, and suggests a more measured and rational approach to dealing with these problems. 
Introduction 
Industry experts claim that organizational change initiatives continue to experience a failure rate approaching 70% ( Beer & Nohria 2000; IBM 2008; Raps 2004; Kotter 1998; Senge, 1999; Standish Group 2009; Strebel 1998). Among the most common of organizational change initiatives is technological change. Technological change, even if implemented at the organizational level, is uniquely received by all individuals. It is that inherently unique reception by the individual that results in the challenge and subsequent shift of the mental model. The potential repercussions of those shifts are often significant cost overruns, budget shortfalls, and missed deadlines - exacerbated by distraught individuals whose performance as organizational employees can be drastically impaired. 
Change implementation processes and procedures generally focus on cost/benefit of the "change" itself, instead of on the implications for the individuals experiencing the change. It is counterintuitive that generally, "change" initiatives are implemented without first benchmarking the potential response of the individuals experiencing the change. It is the challenge of a progressive organization to account for, provide proper support for, and allow sufficient time for the mental models of the individual employees to re-stabilize in the context of the integrated change initiative. 
When organizations embark on a change initiative, they must choose which management methods, techniques and systems would be most effective (Waldron, 2005). There are exciting new tools in the field of change management that help management anticipate and adapt efficiently to organizational change initiatives beginning with the individual (Grady, 2005). The effect of a technological change can have a significant impact on the individuals in the organization - both positive and negative. Therefore, it is critical to integrate mitigation techniques throughout the process in order to increase the potential adoption rate of the new technology (Magda, 2009). 
Background 
Today's business environment requires that if organizations are to remain competitive in the global marketplace they must become more flexible. A characteristic of this flexibility often involves the ability to make change rapidly in order to keep pace with evolving market conditions. There are many market techniques that are presently in use for the purpose of introducing "change" into business and industry. Many of these introductions prescribe an almost mechanical process and come at the expense of at least the short term mental/emotional well-being of the employees who are expected to embrace these adaptations. We believe this is especially true with change in leadership, cultural change, and technology implementations. 
Unfortunately, with the technology explosion over the past decade there is now an abundance of information regarding change projects that were never completed, were over budget, or continued beyond the original deadline (Magda, 2009). In a world where frequent change has become a way of life, failures to implement, or recurrent budget and time overruns, are as much a threat to the viability of the organization as the failure to recognize the need to change in the first place. 
Additional research highlights the implication of past behavior on future behavior and shows evidence of a direct relationship between the two (Jasperson & Zmud, 2005; Nelson & Cheney, 1987). This suggests that if in an organization's change initiatives have not done well in the past, the negative effects of the previous change attempts are often remembered and as a result, later attempted are likely to be met with increased apprehension and resistance (Magda, 2009). This "organizational memory" supports the contention that it is generally advisable to develop a plan using all available information in order to improve the chances of the project's success. In this respect, this paper will introduce findings that will provide additional information to assist the organization in its effort to gain a tactical advantage in preparing for success in its change implementation processes. 
Historical Accounts of Reactions to Changes in Technology 
Implementing a new technology is an area where the reaction to change has often proven to be a volatile factor in the organizational environment. History presents recurrent episodes of violent uprisings in response to the prospects of introducing a new technology (Grady, 2005). "In the year 1812 Yorkshire was torn apart by a series of disturbances in which groups of skilled workers came together in a secret organization dedicated to smashing the new machines being introduced into the woolen industry" (Englander & Downing, 1988). In another example "The Luddite uprising took place in Regency England during the years 1811 to 1816, and is usually described as an outbreak of violence directed against labor-saving machinery by disgruntled workers who felt that their employment and way of life were threatened by the Industrial Revolution" (Rybczynski, 1983). 
And again "In the nineteenth century, Belgian weavers took to "accidentally" dropping their heavy wooden clogs (or sabots) into the delicate mechanism of the loom, giving rise to the expression "sabotage" (Rybczynski, 1983). The behavior of the Belgian weavers was in direct response to the introduction of the automated loom which was perceived as a threat to the livelihood of the skilled labor force. This "threat" was significant enough to warrant a loss of stability resulting in the sabotage of the new technology (Grady, 2005). 
When we consider how historically slow change confronted our species as we developed over the past tens of thousands of years with the velocity of change in the 21st Century, it is not surprising that we find the present pace to be unsettling. The historical accounts listed above demonstrate the impact of change on existing mental models that have become established in individuals and even societies. When facing change, certainly in the present and the more recent past and perhaps even in the very distant past, many individuals and the groups and organizations that supported them have felt a sense of loss when the "technology" they are accustomed to "leaning on" was phased out. All technological change, regardless of its potential eventual improvement to the quality of life of its users and beneficiaries, needs to provide a period of transition to allow for an alteration of perceptions. 
The Removal of Leaned on Objects, LOE Model and LOE Index 
In 1946, Dr. René Spitz and his associate, Katherine Wolf, classified a condition termed anaclitic depression, as a 'loss of stability' in individuals orphaned or removed from their primary 'love object.' Dr. Spitz found that when an infant's primary caregiver was changed; predictable symptoms developed, and the infant ceased, and often regressed from the natural developmental process. The word anaclitic comes from the Greek word anaklisis, which means, 'to lean upon'. It has now been shown that those symptoms produced by a loss or change of a "leaned on" object in infants are also found in adults when they are exposed to a change in something with which they have become familiar (Grady, 2005). In the workplace, this change can be in organizational leadership, a familiar technology, merger of business units or a new workplace facility. However, it is not so much the "object" as the implication- if individuals are deprived of a basic or primary relationship that they have become accustomed to 'leaning on" they will suffer a loss of stability (Grady, et al., 2009). 
Based on the findings of Spitz, and his description of anaclitic depression, the Model of an Organizational Loss of Effectiveness (LOE) hypothesizes that in an organization when an object (technology) changes that is "leaned on", that change will cause employees to experience a loss of stability, and that, in turn, will cause the exhibition of symptoms that are predictable, measurable. The symptoms are: frustration, apprehension, rejection of environment, withdrawal, refusal to participate, retardation of development, loss of appetite, and insomnia (Grady & Grady, 2008). If unrecognized and unresolved, these symptoms will leave the organization battling decreased productivity, decreased morale, decreased motivation, increased conflict, increased absenteeism and increased turnover. When present in sufficient number or intensity, the presence of these symptoms is indicative of another organizational change initiative struggling to succeed, and furthermore, a possible loss of effectiveness or performance within that organization-an Organizational (LOE). Figure 1 is a graphical representation of the model. 
Utilization of the LOE model begins by evaluating each individual impacted by the change through the administration of the LOE Index. The LOE Index identifies behaviors, perceptions, and attitudes that emerge in organizations as a response to change and that ultimately impact overall effectiveness. The tool enables organizations to anticipate symptoms and to plan and adapt efficiently to the impact of change (Grady et al, 2009). 
Each organization is complicated and unique in its own way. In order to accurately assess the organization and the nuances that constitute its culture, a quantitative assessment of the individuals that frame the organization is invaluable. This is compiled from the individuals' results of the LOE Index into a collective report that provides a snapshot of the organization that then forms the baseline for evaluating the overall "change" health of the organization on the baseline date and into the future. The LOE Index can be administered intermittently, at set intervals, or before-during-after each change initiative. The reiterative administration of the LOE Index provides the organization with continuous information and flexibility to re-evaluate the success of the technology change initiative. 
The graphic representation of the data that follows provides a more comprehensive illustration of the value of the LOE Index as a tool to increase the potential effectiveness of the organizational change initiative. Figure 2 below represents a For Profit Medical Facility that utilized the LOE Index to quantitatively summarize the individual reaction of the employees to the integration of a new leader into the organizational environment on two separate occasions. 
The LOE Index was administered 10 times over two and one half years. The sample size was 100% of the invited participants. The results of each of the 10 separate assessment collections were averaged and the combined symptom scores of the participants was averaged and located at a point in time. The significance of the test results is expressed in the curve created by connecting each respective point. The first testing (Sep ?7) was administered just prior to the arrival of a newly hired office manager; the second, approximately six weeks into the change; the third administration (Jan 08) was approximately four months into the change. The chart shows an escalation of symptoms as a result of increasing tension between the new office manager and the staffine employees were becoming increasingly disorganized and unfocused. The fourth administration (Apr 08) was taken soon after the departure of the new manager who cited as her reason for leaving irreconcilable differences between her leadership style and the overall work environment-these results reflected the subjective observation that the atmosphere in the office was immediately more relaxed. 
Over the next year, there was general improvement in the test scores indicating a stable office environment- no attempt was made to hire a new manager during that period of time. Between May 09 and June 09 it was announced that a facility had been sold and that the new owner would arrive on July 1, 2009. In late May 2009, an office coordinator was hired to assist in the transition. The LOE Index was administered for the seventh time on Jun 27, a period of high anxiety that was three days before the expected arrival of the new owner. At this time, the results show that the instability of the office was at an all time high. However, over the next year (Jun 09MaylO) there was a significant improvement in the stability of the office that can be attributed to increased efforts of communication, perceived acceptance (buy-in) of the previous owner toward the new owner, and the gradual process of integrating the new owner into the cultural nuances of the practice. The "leaned on" object was intermittently available albeit in a slightly altered format, and the fact that no other policy or personnel changes were expected. 
The second data sample is a non-profit healthcare facility. The organizational change was the introduction of a new technology. The LOE Index was administered twice. The sample size was 95% of the invited participants. Again, there were no statistically significant changes in LOE scores from the first test to the second test from a cumulative perspective. However, differences are apparent in the data specific to the employee positions. The introduction of the new technology to business, clinical, and corporate staff had been 3 months prior to the first administration and they were now beginning to come out of their adjustment period, which reflected improvements in their scores between the first and second administration. On the other hand the "providers" did not begin using the new technology until after the first administration. The providers in this sample were the doctors who were now, for the first time, required to use electronic tablets instead of pen and paper to record all medical notes; their average LOE score represented an overall 23% increase in "loss of stability" (See Figure 3 on page 15). 
In the absence of collective data that provide an accurate "snapshot" of an organization's overall health, creation of a mitigation plan that reacts to and anticipates potential organizational pitfalls during technological implementation might be difficult, if not impossible, to create and successfully integrate. The LOE Index is designed to provide insight into the "mind" of the organization at the level of the implementation, and the proper understanding and use of this instrument can increase the chances of success of a new implementation effort. Approaching a new change initiative with an implementation plan based on these data will be the first step in following and intervening, if and when necessary, in the evolution of the individuals' mental model from the current to the future. 
Mitigating Technology Change 
In today's world, large scale projects are conducted in complex and dynamic organizational systems. "Development occurs in a fragile matrix of applications, users, customer demands, laws, internal politics, budgets and organizational dependencies that change constantly" (Johnson, 1999, p. 30). With this noted, it is important for management within organizations to consider the effects of a change initiative on its people. Much has been written about the organizational factors, but often too little consideration is given to individuals affected by the new technology. The way in which an organization responds to the effects of a change can lead to the success or failure of a project (Bartholomew, 1997). Using the LOE Index to follow and intervene during the implementation process in response to the nature and intensity of the symptoms that develop can be a powerful tool in steering a change initiative to a successful conclusion. Furthermore, preliminary research indicates that there are also processes that can be integrated into the organizational implementation plan to reduce the intensity and duration of the symptoms and, therefore, allow the emerging symptoms to be more readily modified. Some of these techniques are discussion in the following sections. 
Communication, Leadership, Involvement, Training in New Technology Implementation 
While blatant sabotage may not be obvious during the change process, further scrutiny may identify more subtle forms of resistance that will ultimately lead to implementation failures. It is the expectation of a shift in perception and mental models, both individually and organizationally, and planning in that regard that is the first step in the success of the project. This section will deal primarily with change initiatives requiring direct implementation by employees that may not be traditionally involved in the decision making process that resulted in the change. This research relates more specifically to the process of changing mental models as these relate to the introduction of a new technology, but it also has application in many similar efforts. While the concepts presented below are generally applicable to the introduction of new leadership, a new supervisor, or when moving to a new faculty, as examples, in these instances the process may require some modification. 
Research substantiates the advisability of developing a comprehensive plan prior to the implementation of a new technology, and suggests one which incorporates leadership, communication, end-user involvement, as well as training/education can expect to have a faster rate of adoption (see Figure 4). 
* Leadership. Executive level support for the change effort is critical, and must extend from conception until the completion of the project. In addition, leaders should be directly involved in critical phases throughout the project to reinforce their support of those most affected by the change. Finally, the leadership is also responsible for designating someone who will insure that the next three levels of involvement are carried out carefully and deliberately. 
* Communication. A comprehensive implementation and communications plan should be developed by a committee consisting of employees from every level in the organization that will be affected by the new technology. This should outline the steps of the implementation process, training dates, methods of communication, when meetings will be held, the purpose of the meeting, and important deadlines for various phases of the process. A bulletin board, either physically or electronically, should be created that allows all employees to remain current with necessary changes in the timelines, etc. Also, the names should be posted of those who will be responsible for each of the communication efforts and for insuring that dissemination of that information reaches all stakeholders. It is also important to provide the personnel who will be impacted by the change with consistent information regarding the need for the change and the selection process. In order for the affected employees to buy-in to the process, they need to understand why the change is occurring and how it will affect their jobs. 
* End-user involvement. Especially in a change process that will involve the work related process of employees involved, for example in the introduction of new technology, representatives of those who will be affected should be involved from the early stages of the planning process. Those most affected by the change and those with direct knowledge of the systems to be changed may add valuable, even critical information to the planning, selection, and implementation process. 
* Training & Education. Once the decision is made regarding the organizational change process, a training and/or education plan should be developed. In most cases, and since it is one of the key factors in a successful change, education and training classes should be mandatory. Education provides the opportunity to promote an understanding of the reasons behind the change and a venue to reassure employees regarding any possible job-related concerns. Training, where indicated, familiarizes the employees with the new product and where indicated, allows the employee to build skills and confidence prior to full implementation. 
Recent research that involved the adoption of electronic medical records in emergency departments demonstrated that there is a difference in the benefit achieved by utilizing the introductory techniques and a further difference based on the way in which these techniques were applied. (Magda, 2009). The three techniques described include passive, reactive, or proactive and are defined below: 
* Passive: There is no effort of the leadership to support, communication, end-user involvement, or training and education in response to an action, questions, or concerns about the change. 
* Reactive: Leadership responds with communication, leadership support, end-user involvement, and training and education only as needed, or when issues or questions arise from those involved in the implementation of the change. 
* Proactive: There is an effort to apply techniques in advance and throughout the entire change process in order to gain and keep support for the change being implemented. 
Additional findings of this research were consistent with prior research by Everett Rogers on technology adoption. Particularly when end- user involvement was applied proactively, 84.0% of all respondents, equating out to Rogers' categories (innovators, early adopters, early majority, and late majority) were able to adopt and fully utilize a new technology in less than one month. In fact, this group of respondents was able to fully utilize a new technology in less than half the time of a corresponding group of users for which mitigation techniques were only passively applied. This results in a great benefit to organizations in terms of the success of and the time saved implementing new technology. 
In the following research protocol, the three groups were similar demographically and experienced a similar technological change, but in each group the application of the mitigation techniques (proactive, reactive or passive) varied. Data were collected by observation, recorded sessions, interviews, collection of artifacts, and field notes for each of the mitigation techniques within each group. 
The Technology Change: Implementation of Electronic Medical Records (EMRs) 
Because of a federal mandate for medical facilities to implement electronic medical records (EMRs) by 2014 and the importance of technology in an emergency department, this research was conducted at the emergency departments (EDs) of three hospitals located in the Washington DC metropolitan area, each with similar organizational structures, employee demographics, and technological changes. The only significant difference was that two of the EDs were converting from a paper-based charting system to electronic medical records and had little or no clinical experience in the use of electronic media, and one of the EDs had previously implemented electronic patient tracking software, and would now convert to new software that would provide a full electronic medical records interface. 
Because of the nature of the research and the desire to avoid an intrusion into patient care, and because of the many basic similarities in the institutions no attempt was made to separate the personnel in each institution into three research groups. Instead, each hospital emergency department (ED) was treated as a single group. The ED with prior but very limited computer experience (patient tracking software) was designated EDl, and was assigned the task of implementing the new electronic medical records without any formal support (passive). ED2 was assigned a support team to assist its personnel with questions as they began the use of the new system (reactive). The third group was designated ED3 and would be given prior training in the new system, and support during the early implementation phase (proactive). Data were collected at one week, one month, and three months after the first day of software implementation. 
The results are included in Figure 5 and are summarized as follows: In ED3, for which the software was introduced in a proactive manner, 69% were able to generally use the software without assistance within one week, and 91% did not require assistance after one month. In ED2, the reactively treated group, 66% were using the software without assistance in one week, and 84% by the end of the first month. In EDl, which received a passive introduction, the corresponding numbers were 56% and 65%. In one striking difference, in the EDl group, 15% continued to require assistance more than 6 months after the date of implementation, whereas none still required assistance in the other two groups. 
A surprising finding was that the group that received no support during the implementation of the new software did better than expected. By way of explanation, however, this group was the only one to have previous experience with the patient tracking software, and this, therefore, may have given them the confidence to progress more rapidly than if otherwise had been the case. The lack of any support during the learning phase may also explain why a large number continued to require assistance much longer than the employees in ED2 and ED3. 
Additionally, when end-users were surveyed on their utilization of the new system, the results revealed that based on learning rates calculated from the data, the probability of individuals correctly utilizing a new technology increases when a mitigation technique is proactively applied, i.e., more than with a reactive or passive application (Magda, 2009). ED3 results revealed that 99% error free utilization occurred within approximately 750 utilizations. ED2 achieved a 99% error free utilization rate within approximately 900 utilizations, whereas EDl did not achieve this error free level until they approached the number of 2000 level of utilizations. Therefore, proactive application of the mitigation techniques demonstrates that end-user learned the system at the faster rate than the end-users that were in the groups where the techniques were applied reactively or passively as represented in Figure 6. Considering the implications of errors on medical records, this is a very significant finding and supports the need for careful planning with the introduction of any new procedure or protocol into the health care armamentarium. 
This research found that the proactive application of mitigation techniques is more effective than passive, and perhaps marginally more effective than reactive application. How fast and howa error-free users learn to utilize new technology will depend on how the different mitigation techniques are applied, as well on the previous experience of the user in the area of new technology being implemented. Although this study may need to be repeated with more consistent sample selection and controls, the initial conclusion is that the use of these mitigation techniques proactively applied is likely to have a positive impact on and is likely to produce a positive benefit to organizations during a technological change. 
Conclusion 
With the failure rate of new change initiatives approaching 70% and the critical importance of keeping up with rapidly changing technology advances, today's organizational leaders are in a quandary. Research presented in this paper has illuminated some of the present difficulties in the modern organization's approach to change. In the hurry to make transition, leadership has either ignored or failed to comprehend the monumental and disruptive impact of change on the individual. Just as important has been the neglect in creating a careful plan that takes into consideration the process necessary to bring about a positive transition to the new technology. While much more research is necessary to fully understand and mitigate the negative effects of change on the individual, the research presented in this paper indicates that the structure of a more successful technology change experience may be built on a foundation using principles suggested here as a basis for further consideration. 

