Digital Equipment’s Rise and Fall, Could it Have Been Avoided?
1 Dissertation proposal
1.1 Motivation
It is appropriate that I started this PhD thesis exactly fifty years after the founding of DEC. DEC itself
was founded in 1957 by Kenneth Olsen and Harlan Anderson after they left MIT where they had
worked on the Whirlwind project, primarily on the TX series of test computers. They also employed
Stan Olsen, Ken‟s brother as employee number three. Harlan Anderson left in 1966 after an ongoing
disagreement with Olsen. DEC grew to a multi billion dollar company, second only to IBM in the late
1980‟s. From this peak it went into rapid decline, searching for a strategy and finally selling out to
Compaq in 1998. The cause of the decline is not straightforward, there were many management errors
including the choice of technology, direction, proprietary design and organisation. The book “DEC is
Dead, Long Live DEC” written by Edgar Schein [1] goes some way to explaining the decline but
focuses primarily on the management and is heavily biased towards the years that Ken Olsen was in
charge. Peter DeLisi commented1 that he had collaborated in the book but that near the end Schein
finished it alone and he was not in total agreement with some of the conclusions, feeling they were
biased towards the area that Schein knew rather than covering all the areas they had investigated. This
thesis looks at the history of the company, identifies important points in its history that influenced its
eventual downfall and offers conclusions about what went wrong and what could have been had the
merger with Compaq not taken place. It looks at what caused the downfall in terms of management
and technology and then goes on to identify the potential management and technical errors that led to
a failure to turn the company around. The views of many DEC alumni were sought and they bring in
many theories from „it was doomed to failure in 1980‟ to „there was no way it should have been sold‟.
Many blame Ken Olsen, many others blame Robert Palmer others blame the senior management and
others the technical development people. All of these theories go some way to explain the downfall
but none give the complete picture and none theorise on what could have been. This thesis looks at all
of the theories, analyses them to try to give a complete picture of why the company went into decline
but more importantly looks at what might have been, albeit given the benefit of hindsight. It does not
condemn the management as they did not have the benefit of hindsight that we now have and worked
to the best of their ability at the time. In order to achieve this goal it was necessary to look into the
finances of the company to determine the viability of continuing rather than selling out to Compaq as
well as the technology that was available to exploit and the financial performance of the products sold
off. As will be shown, the finances at DEC were still in good condition even after a number of years
of losses and cutbacks. The main issue was the cost of sales which will be investigated later, but the
company still had over $2 billion in the bank, only around $1 billion long term debt and $10 billion of
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assets in 1998. Annual sales were still running at around $14 billion but they had lost market
confidence by their perceived lack of focus and product direction.
A number of things contributed to the decline of Digital Equipment, in the 1980‟s General Doriot
became ill and eventually died. This was a great loss to Ken Olsen as Doriot had been his mentor and
shield from the board. He advised Ken on many things and was very influential in many of Ken‟s
decisions. After his death, Ken was influenced by Harvard Business School and put a business school
graduate in Doriots place2. Ken‟s relationship with the board deteriorated even though he had
increased its numbers and eventually he was replaced. Also in the early 1980‟s Gordon Bell had a
heart attack, attributed to the stress of work in charge of engineering at Digital. He had a strained
relationship with Ken Olsen as portrayed in [1] and after his heart attack he left to return to academia.
This was a blow to Digital as their chief technologist and directional guru had left and there was a
vacuum in their ranks, although he stayed in contact with Ken Olsen and offered advice on
technology.
There have been a number of papers, articles and books written about the downfall of Digital
Equipment Corporation (DEC) in particular, as mentioned earlier, Edgar Schein‟s book [1] which
analyses the company‟s failure and concludes that it was the lack of the “money gene” in DEC
management that caused the failure. Schein proposed that the management was the root cause of the
company being in trouble by 1990 but it covers little of the final years of the company and the causes
of its final failure. It is suggested by the author, that the failure was far more complex than Schein
suggests. For example Schein‟s book gives minimal consideration to the downsizing processes that
were implemented during the 1990‟s, the impact that they had on the company, the personnel
involved and their part in the company‟s eventual downfall. It tends to focus on the management
meetings, the conflicts at those meetings and the lack of focus on money by the management. Many of
the ex-DEC employees have been very critical of Schein‟s writing, feeling it was biased towards
management and ignored the technical aspects thus not portraying the complete story. Schein‟s views
led Gordon Bell to write an appendix to the book, which can be found on his website3, offering his
view on what went wrong. Again Bell however glosses over the downsizing process and its impact on
the company‟s future. The other authoritative book on DEC is “The Ultimate Entrepreneur” [2]
which tells the story of Olsen and DEC including the problems the company had in the last years of
Olsen‟s tenure as president. This book does not mention staff reductions at all, being written just
before the main downsizing began, nor does it look at the potential for the technology that DEC
missed. In December 2009 Harlan Anderson [3] published his memoirs in which he covered his

2

Interview with Debra Amidon
Gordon Bells appendix to Schein‟s book
http://research.microsoft.com/~gbell/CGB%20Files/DEC_Is_Dead_Bell_Appendix_Schein_Book.pdf accessed
2008
3

turbulent relationship with Olsen and also offered some thoughts as to what went wrong at DEC. He
looks at Olsen‟s relationship with the engineers, who were the power behind some of DEC‟s early
computers, and how that impacted the company. His comments are mainly on his early years at DEC
and the views on the company downfall appear to be mainly relaying the views that appeared in the
press at the time. He doesn‟t offer any new commentary on why the company failed nor what could
have been done to save it.

1.2 Thesis structure
This thesis is divided into 8 chapters.
Chapter 1 is the introduction and sets the scene to the rest of the thesis.
Chapters 2 covers the methodologies used in the research of the topic. As this is a case study there is
not a single methodology employed and this chapter describes the major aspects of study that were
employed to analyse the company financially, morally and its products.
Chapter 3 investigates the relevant literature that covers the wide variety of areas that were
instrumental in the downfall of DEC. It is split into focus areas to keep the flow of data in a format
that can be followed by topic rather than chronologically.
Chapter 4 covers a brief history of DEC products and some of the people involved in the success of
the company over the years. This chapter is split into decades and flows chronologically to bring out
the development of the company and its products. It covers the major hardware from the beginning
and then brings in the software and applications as DEC moves from a hardware vendor to a systems
vendor.
Chapter 5 is an analysis of the financial aspects of the company which, even though it posted a
number of negative annual statements it still had a healthy balance when it merged with Compaq.
Much of the later financial data is complicated by wholesale sell offs and plant closures which make
analysis difficult.
Chapter 6 is the main part of the thesis where the reasons for the failure are examined and the state of
the company at the end is established together with an analysis of what happened to the technology
after the merger. It looks at the products that helped to keep the company going, those that cost the
company both financially and in terms of reputation and personnel. It also considers some of the
products that DEC did not promote and those that it did not see as important but which in hindsight
were major differentiators.

Finally chapter 7 looks at comparable companies who went through the same issues at the time and
investigates how they managed to survive when DEC didn‟t. During the 1990‟s four companies
dominated the computer marketplace. IBM, HP, SUN and DEC and all four went through issues
involving the change in the marketplace, reinventing themselves and defining a new strategy for
growth. Of these only DEC failed but SUN followed some ten years later. Other companies such as
Data General went the same way as DEC although not reaching the same heights.
Chapter 8 is the concluding chapter and summarises the findings of the research, suggesting some
lessons that could be learned by any company that finds itself in DEC‟s position.
Included in the Appendices are the timeline put together to analyse the important events that occurred
in the company history and the people that were influential in its growth and decline as well as a short
biography of the key people identified. Also included are the papers that were authored and were
delivered at the Association of Business Historians conference in Birmingham in 2008, the Society for
the History of Technology conference in Pittsburgh in 2009 and the World Computer Congress in
Brisbane 2010 together with an amended version of the ABH paper which was published in the
journal of business history “Zeitschrift fur Unternehmensgeschichte” in 2010 [4].

1.3 Methodologies Used
The chapter on methodologies outlines the various methodologies used in the preparation of this
thesis with background information on why the particular methodology was used and why it was
deemed important. It covers an extremely complex subject and so it was necessary to employ a
number of research methodologies to cover the rise and fall of the company and the state of its
technologies at the end. This thesis considers Digital Equipment Corporation as a case study, applying
both qualitative and quantitative methodologies in its analysis. As it is a number of years since the
company was sold, it was essential that some investigatory work, primarily interviews, was performed
earlier than normal. This was essential due to the fact that many of the personnel involved were
ageing, mostly 65 upwards, and memories, if not completely failed, were potentially fading in many
of those that it was important to interview. A company timeline was constructed in the early stages of
the study to align the products and people to determine what and who influenced the company‟s
development. This is depicted in Appendix A.

1.3.1 Quantitative analysis
As mentioned above both quantitative and qualitative methodologies were used to gather and analyse
data for this thesis, however the majority of the data related to qualitative methods and as such the
quantitative analysis was mostly performed on the financial and employee population data. In order to
see what the state of the company was over the years an investigation was made on the figures
reported to the Securities and Exchange Commission (SEC filings) in the United States and analysis
of the company‟s annual reports from 1967 to 1996. The data was amalgamated into one spreadsheet
from which a number of graphs and other observations were able to be made as well as some
interpreted facts. These allowed analysis of the profit and loss, number of employees, assets and
income for product and service. This was a quantitative analysis of a large amount of financial data
from a number of years and provided an interesting view of the company performance over the years.
Cost of product development and personnel was also made a candidate for analysis and this too added
to the understanding of the issues that were to hit the company in the 1980‟s. Later, comparisons were
made with similar competing companies who survived the period and grew and an analysis of their
financial and personnel data was also performed although not as detailed as in the case of DEC. In
terms of downsizing, number of employees, cost of staff reductions and facility reductions were
analysed along with comparative figures from competitors at the time. Again the figures were
obtained from SEC filings.

1.3.2 Qualitative analysis
Professor Robert Brewer [5] covers the classifications of qualitative research under the headings of
phenomenology, hermeneutics and ethnography. Part of this thesis looked at the subject from a
phenomenological aspect in the terms of individual experience gathered from interviews. The rest of

the thesis considers the subject from an ethnographic aspect from the results of survey and emails.
Data collection for qualitative analysis consisted of subjective methods such as surveys, interviews,
email contact, analysis of notes file entries, archive material and various reports and memos that were
sent during the research. This allowed a substantive analysis of the company during the period in
question. A broad range of data was collected which needed to be classified and sorted into what was
relevant to the thesis topic and what was not.

1.3.3 Personal contact
Digital Equipment Corporation was a company with a culture that lasted well beyond the life of the
company. When the downsizing started a number of Alumni associations sprang up that spanned the
world. These associations are still alive over ten years after the company‟s demise and still as strong
as ever, many are still growing. The Alumni associations were used in the data gathering process of
this thesis, not only to locate any data that was available but also to make personal contact with many
of the ex-employees to gather their comments and feelings. Initial contact with the alumni
associations gave access to over 2000 people across the world which enabled an excellent view on
certain actions of the company and also information on product development, strategy and
management. In the later part of the data gathering, use was made of the „linkedin‟ network as DEC
alumni people had just started a group on the web site and this gave access to over 10,000 ex-DEC
employees. Alongside the contact from the Alumni associations, personal introductions and web
access enabled telephone conversations with many high level managers and engineers involved with
the company throughout its life. A network of high level people was able to be constructed and other
contacts subsequently made. Obviously personal statements are always tinged with bias depending on
where, when and what the particular people were involved with. Many of the people were happy to
talk but a significant number did not want their comments attributed directly to them, others asking
for veto rights on reporting of comments. A number of senior managers were contacted for their views
and recollections of what happened during the period in question. The results of this contact was
mixed, some were happy to contribute, others did not respond, others said they would like to help but
didn‟t actually reply when questions were asked and finally there were others whose memories had
failed and were understandably unable to contribute. Among these were Ken Olsen, Stan Olsen and
Pier Carlo Fallotti.
Attempts were made to interview board members from the time, all of whom were still alive, many in
their eighties. A large proportion of the board were reluctant to answer any questions about the period
but a few did give some detail. Even though all of the board members were alive at the time and
contact was made with all of them in one way or another, only two were willing to talk directly about
their time as board members, most saying they were unwilling to discuss such inquisitive things.

During the investigation of DEC workstation engineering, contact was made with the vice president at
the time of the MIPS episode. This proved to be an extremely fortunate contact as Don Gaubatz not
only had archival material which he made available but also had many senior contacts. Don provided
introductions to many people, enabling a much deeper analysis of what happened and also provided
comments, documents and recollections from a much broader audience than anticipated at the start.

1.3.4 Interviews and Survey
Use was made of the contacts to conduct interviews to gain as much knowledge of the company‟s
performance as possible whilst memories were relatively fresh. Use was also made of interviews
undertaken by Ben Strout who had spoken to a number of senior individuals connected to the
company in his research for a documentary about Ken Olsen4. Ben suffered a major heart attack
during the filming of his documentary which was subsequently taken up by Donald Boggs who
provided the transcripts from the interviews along with permission from Ben‟s widow for their use. A
guided open approach was taken to many of the interviews in order to allow the participant as much
freedom to talk about all aspects of the company, giving an insight into many different areas without
prompting. Most of the telephone interviews lasted for around an hour with only a few lasting less
than half an hour. The majority of the interviews were with US or European based contacts with face
to face preferred for UK based contacts. It was possible to do face to face with a number of US based
contacts when visiting the archives or speaking at a conference which proved to be easier to keep on
track. A number of individuals interviewed requested anonymity for some comments and others
declined to answer some questions due to the sensitive nature of the subject. A total of twenty-one
face to face or telephone interviews were conducted with another forty-nine transcripts from Ben‟s
documentary. These, as well as a number of e-mail conversations gave a good picture of the company
during the latter part of the century. On the whole the interviews were conducted in an informal
manner resulting in some candid comments that might not have transpired had the interviews been
held in offices. This unstructured approach was taken during one to one interviews by telephone or
face to face. A more structured approach was adopted when it came to conducting a survey. A survey
was conducted of the DEC Alumni to understand the impact of the rightsizing that went on in the
1990‟s and this is analysed in chapter 6. The web based survey was carried out to understand the
implications of the downsizing efforts at DEC during the 1990‟s. There were almost 1000 completed
surveys giving a precision of 3.5%.

1.3.5 Ethics
Ethical standards were adhered to during the research. The survey was anonymous unless the
respondent wished to give their name or email address for further comment. When face to face
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meetings occurred the interviewee was asked if it was acceptable to record the conversation so that an
accurate transcript could be obtained. For the telephone interviews only the important details were
recorded when possible. The use of the data divulged during the interviews was of concern as the
confidentiality of the person and in some cases the company data was involved. Where allowed, the
transcripts have been collated in the Appendix.

1.3.6 Timeline
A timeline of DEC was constructed using many various sources in order to identify the key products,
people and events within the company history. This was used to understand when key people joined
and left the company and look at the impact of the event.

1.3.7 Documentation and the Web
As mentioned earlier, Schein wrote a book on DEC primarily looking at what the management ethos
and relationships were in relation to the company performance. Contact was made with Schein to
ascertain whether he had any of the supporting documentation that went into some of the areas of his
book. Unfortunately he had not kept any of the material or transcripts of conversations. Other books
were used as sources for understanding of the technology path taken and also the management
interactions that defined some of the product decisions and directions. Use was also made of the data
and reports that were available on the web.

1.3.8 Conferences/Reunions/Dedications/Events
A number of conferences were attended to gather feedback on some theories and analysis of data
during the period of the thesis as well as a number of articles generated. This enabled a strong
grounding for some of the conclusions made and feedback from others observations was invaluable.
As well as formal conferences, a number of re-unions and other events were attended to gather
information and make contacts, many turning out to be of great benefit such as meeting Don Gaubatz.
Some of the events attended were DEC employee reunions in Berlin and Reading, DEC enthusiast
meetings where a presentation was made and the dedication of the Ken Olsen Science Centre in
Massachusetts where it proved possible to meet some of the senior people involved in the company.

1.3.9 Strategy Documents
DEC strategy was analysed over the years to consider how the company had followed a strategy and if
it had the correct strategy. DEC after Olsen struggled to define a company strategy, Palmer employing
a number of external companies in an effort to deliver a cohesive strategy going forward. Kathy
Hornbach of the DEC strategy group kindly donated her archival material from the period which gave
an understanding of the turmoil the company was in during the 1990‟s. It soon became clear that DEC
had struggled with strategy in the Palmer period and had commissioned many external and internal
reports on future strategy with no clear sign that any had been followed.

Analysis was made of the relationship of product development versus the S-curve and wave theory of
lifecycles in order to ascertain where the company went wrong in its direction.

1.3.10 Notesfiles
DEC had a product that gave them a real advantage over competitors in their VAXnotes application.
Within the company there were many hundreds of different notesfiles pertaining to a wide variety of
subjects both business and personal, most of which no longer exist in any form. The notesfiles were
accessible from any Digital location worldwide instantaneously and were an excellent communication
tool for discussions and also for product issue resolution giving engineers direct and immediate access
to developers. DEC personnel were able to post notes and receive replies from anyone else in the
company from field people to senior engineering folk and this was a real corporate advantage which
was of immense help in dealing with customer technical issues for example. The notesfiles were
moderated so any untoward discussion or comments were removed. One area of the company that
gave a great insight into the products being developed and the feelings of the employees was the
„Digital‟ notesfile.5 This consisted of 5917 individual notes with associated replies on a multitude of
topics related to the company, its people, its products and its business. The record of the „Digital‟
notesfile was preserved by an ex-employee and made available via the web, but has since been taken
down by HP security who considered it a security risk for some unknown reason. On 17 th July 2010
Corporate IT Security Incident Response Team (CITSIRT) stating that “This data contains HP
confidential information”.

1.3.11 Archives
An obvious important source of information about any company is the company archives. Michael
Mahoney knew this only too well and implored researchers to preserve company history of failing
companies as, only too often, they get destroyed when the company fails. In the case of DEC it was
quite a challenge to locate any archival material. Communication with Gordon Bell led to the
Computer History Museum who had received a portion of the DEC archives, 700 linear feet out of a
reported 3000 in the company archives. Further investigation led to the Ken Olsen archives
maintained at Gordon College where many of Olsen‟s memos were stored in date order, offering a
truly amazing insight into what he was thinking as he ran the company. Discussions with the DEC
archivist and the HP archivist have not shed any light on where the remaining parts of the archive
have gone. Again contact via the DEC Alumni provided some access to personal archives including
strategy documents from the mid 1990‟s and also workstation archives. There is a large amount of
DEC documentation preserved on the web, the main site being maintained by Al Kossow who now
works at the computer History Museum and his documentation is referenced in many places in this
thesis. The web site is www.bitsavers.org/pdf/dec and contains many DEC manuals and assorted
5
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memos. A visit to the Computer History Museum was arranged with the archivist Paula Jabloner and
access to DEC technical reports on product development and projected volumes was possible. Also at
the archives there were many DEC video tapes of meetings and technical training. The shareholder
meeting of 1997 was particularly important in the research to identify potential prior to the Compaq
sale as was the DEC strategy meeting of 1996. A number of visits were undertaken to Gordon College
as the Ken Olsen archives there had most of the internal memos that Olsen had sent during his time at
DEC. Neither of the archives was catalogued so an index of the memos was made and copies created
for further analysis at home. The memos indicated a leader whose senior management did not always
comply with his requests, especially when budgets were concerned. Dan Tyman who is in charge of
the Olsen archives was extremely accommodating, allowing unrestricted access to the archives on a
number of occasions which proved invaluable once agreement had been obtained from Olsen‟s
family.

1.3.12 Comparisons
Finally other comparable companies are compared to ascertain what they did differently to survive the
troubled times of the 1990‟s and also what mistakes were made by those that didn‟t.

1.3.13 Product technologies
The technologies available to DEC have been analysed and their impact on the company direction
assessed. More importantly the financial impact and the sales aspects have also been considered. DEC
made some strategic errors in its product choice and direction in the 1980‟s which major
consequences in terms of income, reputation and future growth, including personnel retention and the
consequences of the loss of some key figures. Three major product developments that were extremely
costly to DEC have been analysed.

1.
2.
3.
4.
5.

Schein, E.H., DEC is dead, long live DEC : the lasting legacy of Digital Equipment Corporation.
1st ed. 2003, San Francisco, Calif.: Berrett-Koehler. xv, 319 p.
Rifkin, G. and G. Harrar, The ultimate entrepreneur : the story of Ken Olsen and Digital
Equipment Corporation. 1988, Chicago: Contemporary Books. xii, 332 p.
Anderson, H.E., Learn, earn & return : my life as a computer pioneer. 1st ed. 2009, Redding,
CT: Locust Press.
Goodwin, D.T. and R.G. Johnson, The Demise of Digital Equipment Corporation: Downsizing Cause or Cure. Zeitschrift fur Unternehmensgeschichte, 2010. Nr 1: p. 82-99.
Brewer, R., ed. Your PhD Thesis: How to Plan, Draft, Revise and Edit Your Thesis. 2007,
Studymates.

1.4 Thesis Bibliography
Abbate, J. (1999). Inventing the Internet. Cambridge, Mass, MIT Press.
Allan, R. A. (2001). A history of the personal computer : the people and the technology. London,
Ont., Allan Pub.
Allan, R. A. (2005). A bibliography of the personal computer : the books and periodical articles.
London, Ont., Allan Pub.
Allen, T. J. and M. S. Scott Morton (1994). Information technology and the corporation of the 1990s :
research studies. New York, Oxford University Press.
Anderson, H. E. (2009). Learn, earn & return : my life as a computer pioneer. Redding, CT, Locust
Press.
Ante, S. E. (2008). Creative capital : Georges Doriot and the birth of venture capital. Boston, Mass.,
Harvard Business Press.
Arntzen, B. C., G. G. Brown, et al. (1995). "Global Supply Chain Management at Digital Equipment
Corporation." Interfaces 25(Jan-Feb 1995): 69-93.
Arthur, M. B. and D. M. Rousseau (1996). The boundaryless career : a new employment principle for
a new organizational era. New York, Oxford University Press.
Asthana, P. (1995). "Jumping the Technology S-Curve." IEEE Spectrum(June): 49-54.
Bardhan, Ashok, et al. (2003). "The New Wave of Outsourcing." Fisher Center for Real Estate &
Urban Economics Research Report Series No. 1103. from http://ssrn.com/abstract=985741.
Bashe, C. J. (1986). IBM's early computers. Cambridge, Mass., MIT Press.
Battelle, J. (2005). The search : how Google and its rivals rewrote the rules of business and
transformed our culture. New York, Portfolio.
Bauer, R. A., E. Collar, et al. (1992). The Silverlake Project : transformation at IBM. New York,
Oxford University Press.

Bell, C. G., J. C. Mudge, et al. (1978). Computer engineering : A DEC view of hardware systems
design. Bedford, Mass., Digital Press.
Bell, G. (1962). "Programmed Data Processor - 4 Technical Specification." Retrieved August, 2010,
from http://www.bitsavers.org/pdf/dec/pdp4/M-1142_PDP4spec_May62.pdf.
Bell, G. (1980). "Digital Equipment Corporation PDP Tree." Retrieved August, 2010, from
http://research.microsoft.com/en-us/um/people/gbell/Digital/DEC%20PDP_Tree_Poster_1980.jpg.
Bell, G. (1986). "Toward a History of (Personal) Workstations." Proceedings of the ACM Conference
on the History of Personal Workstations from http://doi.acm.org/10.1145/12178.12179.
Berkun, S. (2007). The myths of innovation. Beijing ; Sebastopol, CA, O'Reilly.
Berners-Lee, T. and M. Fischetti (1999). Weaving the Web : the original design and ultimate destiny
of the World Wide Web by its inventor. San Francisco, HarperSanFrancisco.
Bhandarkar, D. P. (1996). Alpha implementations and architecture : complete reference and guide.
Boston, Mass., Digital Press.
Blackford, M. G. (2003). A history of small business in America. Chapel Hill, University of North
Carolina Press.
Boewer, J. L. and C. M. Christensen (1995). "Disruptive Technologies: Riding the Wave." Harvard
Business Review(January-February): 43-53.
Boothroyd, P. (2009). Assabet Mills : Maynard, Massachusetts. Charleston, SC, Arcadia Pub.
Bourne, P. E. (1990). Unix for VMS users. Cambridge, MA, Digital Press.
Bowman, E. H. and H. Singh (1993). "Corporate Restructuring: Reconfiguring the Firm." Strategic
Management Journal 14(Special Issue, Summer): 5-14.
Brewer, R., Ed. (2007). Your PhD Thesis: How to Plan, Draft, Revise and Edit Your Thesis,
Studymates.
Brockner, J., S. Grover, et al. (1993). "Threat of Future Layoffs, Self-Esteem, and Survivors'
Reactions: Evidence from the Laboratory and the Field." Strategic Management Journal 14(Summer):
153-166.
Brockner, J., M. Konovsky, et al. (1994). "Interactive Effects of Procedural Justice and Outcome
Negativity on Victims and Surviviors of Job Loss." Academy of Masnagement Journal 37, No.
2(April).
Bruton, G. D., J. K. Keels, et al. (1993). "Downsizing the Firm: Answering the Strategic Questions."
The Academy of Management Executive 10 No.2(May): 38-45.
Budros, A. (1999). "A Conceptual Framework for Analysing why Organizations Downsize."
Organizational Science 10 No.1(Jan-Feb): 69-82.
Budros, A. (2002). "The Mean and Lean Firm and Downsizing: Causes of Involuntary and Voluntary
Downsizing Strategies." Sociological Forum 17 No.2(Jun): 307--342.
Cascio, W. F. (1993). "What Do We Know? What Have We Learned?" The Executive 7, No. 1(Feb):
95-104.

Cascio, W. F. (2002). "Strategies for Responsible Restructuring." The Academy of Management
Executive 16, No. 3(Aug.): 80-91.
Ceruzzi, P. E. (2003). A history of modern computing. London, Eng. ; Cambridge, Mass., MIT Press.
Charan, R. (1998). Boards at work : how corporate boards create competitive advantage. San
Francisco, Jossey-Bass.
Chposky, J. and T. Leonsis (1988). Blue magic : the people, power, and politics behind the IBM
personal computer. New York, Facts on File.
Christensen, C. M. (1999). Innovation and the general manager. Boston, Mass., Irwin/McGraw-Hill.
Christensen, C. M. (2000). The innovator's dilemma : the revolutionary national bestseller that
changed the way we do business. New York, HarperBusiness.
Christensen, C. M. and M. E. Raynor (2003). The innovator's solution : creating and sustaining
successful growth. Boston, Mass., Harvard Business School Press.
Codling, S. (1995). Best practice benchmarking : a management guide. Aldershot, Hampshire,
England ; Brookfield, Vt., USA, Gower.
Collins, J. C. (2009). How the mighty fall : and why some companies never give in. New York, Jim
Collins : Distributed in the U.S. and Canada exclusively by HarperCollins Publishers.
Discusses signs pointing toward the decline of a business, how far the decline can proceed
before failure becomes inevitable, and crucial steps companies can take to reverse course.
Collins, J. C. and J. I. Porras (1994). Built to last : successful habits of visionary companies. New
York, HarperBusiness.
Crainer, S. and D. Dearlove (2002). "Excellence Revisited." Business Strategy Review 13(1): 13-19.
Cronin, M. J. (1996). The Internet strategy handbook : lessons from the new frontier of business.
Boston, Mass., Harvard Business School Press.
Darnton, G. and S. Giacoletto (1992). Information in the enterprise : it's more than technology. Salem,
MA, Digital Press.
Davidow, W. H. (1986). Marketing high technology : an insider's view. New York, Free Press ;
London : Collier Macmillian.
Davidson, W. N., D. L. Worrell, et al. (1996). "Early Retirement Programs and Firm Performance."
The Academy of Management Journal 39, No 4(Aug.): 970-984.
Dawson, C. W. (2005). Projects in computing and information systems : a student's guide. Harlow,
England ; New York, Addison-Wesley.
De Lisi, P. (1998). "A Modern Day Tragedy: The Digital Equipment Story." Journal of Management
Inquiry 7, No. 2(Jun.): 118-130.
DEC. "PDP-1 serial numbers." Retrieved August, 2010, from
http://www.bitsavers.org/pdf/dec/pdp1/PDP-1_SerialNumbers.pdf.

DEC (1960). "Preliminary PDP-3 specification." Retrieved August, 2010, from
http://www.bitsavers.org/pdf/dec/pdp3/PDP-3_PrelimSpec.pdf.
DEC (1961). "PDP-1 handbook." Retrieved August, 2010, from
http://www.bitsavers.org/pdf/dec/pdp1/F15B_PDP1_Handbook_1961.pdf.
DEC (1964). "PDP-5 handbook." Retrieved August, 2010, from
http://www.bitsavers.org/pdf/dec/pdp5/F-55_PDP5Handbook_Feb64.pdf.
DEC (1964). "PDP-6 handbook." Retrieved August, 2010, from
http://www.bitsavers.org/pdf/dec/pdp6/F-65_PDP-6_Handbook_Aug64.pdf.
DEC (1965). "PDP-7 brochure." Retrieved August, 2010, from
http://www.bitsavers.org/pdf/dec/pdp7/PDP-7_Brochure.pdf.
DEC (1966). "PDP-8 handbook." Retrieved August, 2010, from
http://www.bitsavers.org/pdf/dec/pdp8/handbooks/1966_PDP8_UsersHandbook.pdf.
DEC (1968). "PDP users manual." Retrieved August, 2010, from
http://www.bitsavers.org/pdf/dec/pdp9/PDP-9_UsersManual.pdf.
DEC (1969). "PDP-12 handbook." Retrieved August, 2010, from
http://www.bitsavers.org/pdf/dec/pdp12/PDP12Handbook.pdf.
DEC (1970). "PDP-10 reference manual." Retrieved August, 2010, from
http://www.bitsavers.org/pdf/dec/pdp10/1970_PDP-10_Ref/1970PDP10Ref_Part0.pdf.
DEC (1973). "PDP-11/20 System Manual." Retrieved August, 2010, from
http://www.bitsavers.org/pdf/dec/pdp11/1120/1120_SystemManual.pdf.
DEC (1973). "PDP-14 brochure." Retrieved August, 2010, from
http://www.bitsavers.org/pdf/dec/pdp14/Industrial14_Brochure_1973.pdf.
DEC (1973). "PDP-15 Systems User Handbook Volume 1, Processor." Retrieved August, 2010, from
http://www.bitsavers.org/pdf/dec/pdp15/DEC-15-H2DC-B_UsersHbkVol1.pdf.
DEC (1974). Digital Equipment Corporate Philosophy and Organization Document. Gordon College,
Ken Olsen Archives.
DEC (1975). "PDP-11/40 System Manual." Retrieved August, 2010, from
http://www.bitsavers.org/pdf/dec/pdp11/1140/1140_SystemManual.pdf.
DEC (1978). "Nineteen Fifty Seven to the Present." Retrieved August, 2010, from
http://research.microsoft.com/enus/um/people/gbell/Digital/DEC%201957%20to%20Present%201978.pdf.
DEC (1998). "Documenting Digital." Retrieved August, 2010, from http://research.microsoft.com/enus/um/people/gbell/Digital/timeline/dechistory.htm.
DEC (1998). Thank You - Commemorating 40 years of people, products and services. I. R. Services.
DEC (2010). "PDP-11/45 System Users Manual." Retrieved August, 2010, from
http://www.bitsavers.org/pdf/dec/pdp11/1145/1145_SystemMan.pdf.

DECUS. "DECUS Proceedings and Publications 1962 to 1992." Retrieved August, 2010, from
http://special.lib.umn.edu/findaid/xml/cbi00150.xml.
Denzin, N. K. and Y. S. Lincoln (2003). Strategies of qualitative inquiry. Thousand Oaks, CA, Sage.
DeWitt, R. (1993). "The Structural Consequences of Downsizing." Organizational Science 4,
No.1(Focused Issue: Organizational Decline and Adaption: Theoretical Controversies (Feb.)): 30-40.
DeWitt, R. (1998). "Firm, Industry and Strategy Influences on Choice of Downsizing Approach."
Strategic Management Journal 19, No. 1(Jan): 59-79.
Drew, S. A. W. (1994). "Downsizing to Improve Strategic Position." Management Decision 32( No.
1): 4-11.
Dunleavy, P. (2003). Authoring a PhD : how to plan, draft, write, and finish a doctoral thesis or
dissertation. Houndmills, Basingstoke, Hampshire ; New York, Palgrave Macmillan.
Earls, A. R. (2004). Digital Equipment Corporation. Portsmouth, NH, Arcadia.
Epstein, L. (2008). Reading financial reports for dummies, second edition. Indianapolis, IN, Wiley
Pub., Inc.
Evans, H., G. Buckland, et al. (2004). They made America : from the steam engine to the search
engine : two centuries of innovators. New York, Little, Brown.
Ferguson, C. H. (1999). High stakes, no prisoners : a winner's tale of greed and glory in the Internet
wars. London, Texere, 2001.
Ferguson, C. H. (1999). High stakes, no prisoners : a winner's tale of greed and glory in the Internet
wars. New York, Times Business.
Ferguson, C. H. and C. R. Morris (1994). Computer Wars; the Fall of IBM and the Future of Global
Technology. New York, Times Books.
Finn, D. (1983). The corporate oligarch. Lanham, MD, University Press of America.
Fiorina, C. (2006). Tough choices : a memoir. New York, Portfolio.
Folger, R. and D. P. Sharlicki (1998). "When Tough Times Make Tough Bosses: Managerial
Distancing as a Function of Layoff Blame." The Academy of Management Journal 41, No 1(Feb): 7987.
Freeman, K. W., M. Wiersema, et al. (2009). Harvard business review on CEO succession. Boston,
Mass., Harvard Business School Pub.
Gerstner, L. V. (2002). Who says elephants can't dance? : inside IBM's historic turnaround. New
York, NY, HarperBusiness.
Gillies, J. and R. Cailliau (2000). How the Web was born : the story of the World Wide Web. Oxford,
Oxford University Press.
Goodwin, D. and R. Johnson (2009). "DEC, The Mistakes that led to its Downfall." Society of the
History of Technology Conference, October 2009. Retrieved May 2010, 2010, from
http://www.sigcis.org/files/Goodwin_paper.pdf.

Goodwin, D. T. and R. G. Johnson (2009). "DEC: The mistakes that led to its downfall." SIGCIS
papers.
Goodwin, D. T. and R. G. Johnson (2010). "The Demise of Digital Equipment Corporation:
Downsizing - Cause or Cure." Zeitschrift fur Unternehmensgeschichte Nr 1: 82-99.
Griffith, A. (2007). SPSS for dummies. Hoboken, N.J., Wiley.
Hafner, K. and M. Lyon (1996). Where wizards stay up late : the origins of the Internet. New York,
Simon & Schuster.
Hallock, K. F. (1988). "Layoffs, Top Executives Pay, and Firm Performance." The American
Economic Review 88, No. 4(Sept.): 711-723.
Hickok, T. A. (2008). "Downsizing and Organizational Culture." from www.pamij.com/hickok.html
Hindus, S. (2006). "Transparency and There Again: Lessons Learned at Digital." Journal of
Management Development 25(10): 1007-1012.
House, C. H. and R. L. Price (2009). The HP phenomenon : innovation and business transformation.
Stanford, Calif., Stanford Business Books.
Howard, A. (1988). "Who reaches for the Golden Handshake." The Academy of Management
Executive 2, No. 2(May): 133-144.
Hubiak, W. A. and S. J. O'Donnell (1997). "Downsizing: A Pervasive Form of Organizational
Suicide." National Productivity Review 16(2): 31-36.
Hussey, J. and R. Hussey (1997). Business research : a practical guide for undergraduate and
postgraduate students. Basingstoke, Macmillan Business.
Jarvenpaa, S. and B. Ives. "Digital Equipment Corporation - The Internet Company." Retrieved
August, 2010, from http://www.virtualschool.edu/mon/CaseStudies/DecCase/internet.html.
Jeanneney, J. N. (2007). Google and the myth of universal knowledge : a view from Europe. Chicago,
University of Chicago Press.
Jensen, M. C. and K. J. Murphy (1990). "CEO Incentives - It's Not How Much You Pay, But How."
Harvard Business Review May-June(No. 3): 138-153.
Jones, G. (2005). Renewing Unilever : transformation and tradition. Oxford ; New York, Oxford
University Press.
Kidder, T. (1981). The soul of a new machine. Boston, Little, Brown.
Kochan, T. A., J. P. MacDuffie, et al. (1988). "Employment Security at DEC: Sustaining Values
Amid Environmental Change." Human Resource Management Journal(Summer).
Kuh, E. S., Ed. (1992). Multichip Modules. Singapore, World Scientific Publishing Company.
Leach, C. (1994). Alpha : a strategic review. New York, Prentice Hall.
Lee, P. M. (1997). "A Comparative Analysis of Layoff Announcements and Stock Price Reactions in
the United States and Japan." Strategic Management Journal 18, No. 11(Dec.): 879-894.

Livingston, J. (2007). Founders at work : stories of startups' early days. Berkeley, CA
New York, Apress ;
Distributed to the book trade worldwide by Springer-Verlag New York.
Malone, M. S. (1991). Going public : MIPS computer and the entrepreneurial dream. New York, NY,
E. Burlingame Books.
Malone, M. S. (2007). Bill & Dave : how Hewlett and Packard built the world's greatest company.
New York, N.Y., Portfolio.
McGrath, M. E. (2001). Product strategy for high technology companies : accelerating your business
to web speed. New York, McGraw-Hill.
McKinley, W. and A. G. Scherer (2000). "Some Unanticipated Consequences of Organizational
Restructuring." The Academy of Management Review 25, No. 4(Oct): 735-752.
McWilliams, G. (1994). Digital - The Crisis at Digital Equipment. Business Week: 26-29.
Mills, D. Q. and G. B. Friesen (1996). Broken promises : an unconventional view of what went wrong
at IBM. Boston, Mass., Harvard Business School Press.
Mishra, A. K. and G. M. Spreitzer (1998). "Explaining How Survivors Respond to Downsizing: The
Roles of Trust, Empowerment, Justice and Work Redesign." The Academy of Management Review
23, No. 3(Jul.): 567-588.
Mishra, A. K. and G. M. Spreitzer (2002). "To Stay or Go: Voluntary Survivor Turnover Following
an Organizational Downsizing." Journal of Organizational Behaviour 23, No. 6(Sept.): 707-729.
Modis, T. (1998). Conquering uncertainty : understanding corporate cycles and positioning your
company to survive the changing environment. New York, McGraw-Hill.
Mone, M. A., W. McKinley, et al. (1998). "Organizational Decline and Innovation: A Contingency
Framework." The Academy of Management Review 23 No. 1(Jen.): 115-132.
Mullins, J. W. (2006). The new business road test : what entrepreneurs and executives should do
before writing a business plan. Harlow, England ; New York, Prentice Hall/Financial Times.
National Research Council (U.S.). Committee on Workforce Needs in Information Technology.
(2000). Building a workforce for the information economy. Washington, D.C., National Academy
Press.
Norberg, A. L. (2005). Computers and commerce : a study of technology and management at EckertMauchly Computer Company, Engineering Research Associates, and Remington Rand, 1946-1957.
Cambridge, Mass., MIT Press.
Northrup, M. (1998). American computer pioneers. Springfield, NJ, Enslow Publishers.
Profiles some of the people who have made contributions to the computer industry including
Herman Hollerith, Johnny von Neumann, Grace Hopper, John W. Mauchly, J. Presper Eckert, Jr., and
An Wang.
Olsen, K. H. and Newcomen Society in North America. (1983). Digital Equipment Corporation, the
first twenty-five years. New York, Newcomen Society in North America.
O'Neil, H. M., D. J. DLenn, et al. (1993). "Voices of Survivors: Words that Downsizing CEO's
Should Hear." The Academy of Management Executive 9, No. 4(Nov.): 23-34.

Orlando, J. (1999). "The Ethics of Corporate Downsizing." Business Ethics Quarterly 9, No. 2(Apr.):
295-314.
Ornstein, S. M. (2002). Computing in the middle ages : a view from the trenches, 1955-1983. [S.l.],
1st Books.
Oslin, G. P. (1992). The story of telecommunications. Macon, Ga., Mercer University Press.
Packard, D., D. Kirby, et al. (1995). The HP way : how Bill Hewlett and I built our company. New
York, HarperBusiness.
Palmer, I., B. Kabanoff, et al. (1997). "Managerial Accounts of Downsizing." Journal of
Organizational Behaviour 18(Special Issue: Computers Can Read as Well as Count: Computer Aided
Text Analysis in Organizational Research): 623-639.
Pearson, J. P. (1992). Digital at work : snapshots from the first thirty-five years. Burlington, MA,
Digital Press.
Peck, H. (1999). Relationship marketing: strategy and implementation. Oxford, ButterworthHeinemann.
Peters, T. J. and R. H. Waterman (1997). In search of excellence : lessons from America's best-run
companies. Thorndike, Me., G.K. Hall & Co.
Peters, T. J. and R. H. Waterman (2004). In search of excellence. New York, NY, MJF Books.
Pettigrew, A. M., H. Thomas, et al. (2006). Handbook of strategy and management. London ;
Thousand Oaks, CA, Sage Publications.
Philippon, Thomas, et al. (2009). "Wages and Human Cpital in the U.S. Financial Industry: 19092006 " NBER Working Paper Series Vol. w14644. from http://ssrn.com/abstract=1329262.
Phillips, E. and D. S. Pugh (2000). How to get a PhD : a handbook for students and their supervisors.
Buckingham England ; Philadelphia, Open University Press.
Pugh, E. W. (1995). Building IBM : shaping an industry and its technology. Cambridge, Mass., MIT
Press.
Pugh, E. W., L. R. Johnson, et al. (1991). IBM's 360 and early 370 systems. Cambridge, Mass., MIT
Press.
Richardson, C. (1996). "Computers Don't Kill Jobs, People Do: Technology and Power in the
Workplace." Annals of the Academy of political and Social Science 544(Mar.): 167-179.
Ries, A. and J. Trout (2006). Marketing warfare. New York, McGraw-Hill.
Rifkin, G. and G. Harrar (1988). The ultimate entrepreneur : the story of Ken Olsen and Digital
Equipment Corporation. Chicago, Contemporary Books.
Robbins, K. D. and J. A. Pearce II (1992). "Turnaround, Retrenchment and Recovery." Strategic
Management Journal 13: 287-309.
Roberts, E. B. (1991). Entrepreneurs in high technology : lessons from MIT and beyond. New York,
Oxford University Press.

Saunders, M., P. Lewis, et al. (2003). Research methods for business students. Harlow, England ;
New York, Prentice Hall.
Saxenian, A. (1994). Regional advantage : culture and competition in Silicon Valley and Route 128.
Cambridge, Mass., Harvard University Press.
Schaffer, W. A. (1999). High-tech careers for low-tech people. Berkeley, Calif., Ten Speed Press.
Schein, E. H. (2003). DEC is dead, long live DEC : the lasting legacy of Digital Equipment
Corporation. San Francisco, Calif., Berrett-Koehler.
Sculley, J. and J. A. Byrne (1987). Odyssey : Pepsi to Apple--a journey of adventure, ideas, and the
future. New York, Harper & Row.
Seltzer, R., E. J. Ray, et al. (1997). The AltaVista Search revolution. Berkeley, Calif.,
Osborne/McGraw-Hill.
Shah, P. P. (2000). "Network Destruction: The Structural Implications of Downsizing." The Academy
of Management Journal 43, No. 1(Feb.): 101-112.
Shapiro, C. (2002). "The FTC's Challenge to Intel's Cros-Licensing Practices(June 2, 2002)." UC
Berkeley Competition Policy Center Working Paper No. CPC02-29. Retrieved April, 2010, from
http://ssrn.com/abstract=501582.
Sheth, J. N. (2007). The self-destructive habits of good companies : and how to break them. Upper
Saddle River, N.J., Wharton School Pub.
Sheth, J. N. (2007). The self-destructive habits of good companies : and how to break them. Upper
Saddle River, N.J., Wharton School Pub.
Sonnenfeld, J. A. (1988). The hero's farewell : what happens when CEOs retire. New York ; Oxford,
Oxford University Press.
Stewart, M. (2009). The management myth : why the experts keep getting it wrong. New York, W.
W. Norton & Co.
A former management consultant traces his rise as an unlikely business guru, sharing scathing
critiques of popular business authorities from Frederick Taylor to Tom Peters while offering insights
into the management industry itself.
Stiles, P. and B. Taylor (2001). Boards at work : how directors view their roles and responsibilities.
Oxford ; New York, Oxford University Press.
Strauss, D. and Wook (1998). "Linux Helps Bring the Titanic to Life." Linux Journal February(46).
Stross, R. E. (2008). Planet Google : one company's audacious plan to organize everything we know.
New York, Free Press.
Supnik, B. "DEC Microprocessors." Retrieved August, 2010, from http://simh.trailingedge.com/dsarchive.html.
Supnik, B. (2008). "NVAX." Retrieved Sept, 2010, from http://simh.trailingedge.com/semi/nvax.html.

Swedin, E. G. and D. L. Ferro (2005). Computers : the life story of a technology. Westport, Conn.,
Greenwood Press.
Tomasko, R. M. (1990). Downsizing : reshaping the corporation for the future. New York, NY,
AMACOM.
Triola, M. F. (2004). Elementary statistics using Excel. Boston, Pearson Addison Wesley.
Ulrich, D. and D. G. Lake (1990). Organizational capability : competing from the inside out. New
York, Wiley.
Utterback, J. M. (1994). Mastering the dynamics of innovation : how companies can seize
opportunities in the face of technological change. Boston, Mass., Harvard Business School Press.
Vance, A. (2007). Geek Silicon Valley. San Francisco, Globe Pequot Press.
Vise, D. A. and M. Malseed (2005). The Google story. New York, Delacorte Press.
Voogd, J. (2007). Maynard, Massachusetts : a house in the village. Charleston, SC, History Press.
Waldrop, M. M. (2001). The dream machine : J. C. R. Licklider and the revolution that made
computing personal. New York, Viking.
Watts, R. M. The Slingshot Syndrome: Why America's Leading Technology Firms Fail at Innovation,
Writers Club Press.
Williams, K. B. (2004). Grace Hopper : admiral of the cyber sea. Annapolis, Md., Naval Institute
Press.
Wilson, J. F. (2003). Ferranti: A History. Lancaster, Carnegi.
Yates, J. (2005). Structuring the information age : life insurance and technology in the twentieth
century. Baltimore, Md., Johns Hopkins University Press.
Young, J. S. (1998). Forbes® greatest technology stories : inspiring tales of the entrepreneurs and
inventors who revolutionized modern business. New York, John Wiley & Sons.
Yuen, A., Ed. (2006). Bill & Dave's Memos. Palo Alto, 2DaysOfSummer Books.
Zachary, G. P. (1994). Show-stopper! : the breakneck race to create Windows NT and the next
generation at Microsoft. New York
Toronto, Free Press ;
Maxwell Macmillan Canada ;
Maxwell Macmillan International.
Zoltners, A. A., P. Sinha, et al. (2006). The complete guide to sales force incentive compensation :
how to design and implement plans that work. New York, American Management Association.

