










































































































































































































































54 WA VES OF CHANGE 

been reduced and accuracy improved by the 702 system, with a 
base (or doubling volume a t marginal increases in cost. For a flXed 
investment, working computer system costs were, up to a point, 
independent of changes in volume. However, the flXed-cost struc­
tures were complex. There were Significant up-front costs (or train­
ing and programming as well as for equipment. Further, the slate 
of development of electronics and programming made precise esti­
mates of functionality difficult. It was essential to set objectives, 
deadlines, and cost guidelines and trade off among the three. Even­
tually, however, the deadJine had to be adhered to, and functional­
ity was restricted to control cost. The managers learned that at the I 
curren I state of the technology, computers were not necessarily ' 
cheaper than punched cards and were more rigid and costly to 
maintain. 

The bank's management team and system staff ga ined an under· 
standing of how to design and build computer systems. On the 
positive side, they learned what applications would reduce op­
erating costs and how to design systems 10 improve reliability and 
accuracy. To obtain this benefit, they learned the nitty·gritty essen· 
tia ls of computer·based systems and the importance of redundancy 
and reliability. They developed a strong sense of the state of the art 
in electronics and the reasons the current technology was expensive 
and unreliable. They learned about emerging technologies, the 
prOblems these innovations might solve, and those areas which 
remained Significant uncertainties. This perspective, rooted in a 
pragmatic systems approach of conSidering cost versus speed and 
capadty, evolved into an appreciation for the art of the possible, 
economically as well as technically. The SRI's leaming·by;::loing de­
velopment of ERMA had alerted them to the importance of compre­
hensive planning for a computer center. 

The ERMA experience provided the team perspective on all as· 
peets of implementing a computer system and the necessary lead 
time required to meet deadlines. It was able to plan and construct 
a fully operational environment that allowed its 702 to roll in and 
sta rt up quickly, while at least one bank took delivery on a computer 
before beginning to build the space. The 702 experience convinced 
the bank management that programming was time consuming and 
required considerable testing. In addition, it discovered the impor­
tance of exchanging infonnation to learn of problems and solutions 
as it went along. It initiated and practiced a team approach to sys· 
tern development. It learned that programmers had to provide com· 
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plete documentation and that running and maintaining systems re­
quired well;::lefined operational Beise Dana learned 
the necessity of management analYSIS. Careful planmng was essen· 
tial to building cost..effective systems. Most important, the team 
learned the value of knowledgeable, well-trained people who can 
solve complex problems quickly. . 

The SRI experiments tempered the management's expectations ,J 
about the reliability of electronic systems: they failed unexpectedly. 
The operation was highly dependent on quick, actions 
by alert individuaJs. Repairing breakdowns took time and usually 
required restarting of the entire procedure. I 
on overnight processing for knowledge of their positions. at ( 
the start of the following day, it was essential to finish processmg 
every night. The development of backup emerge":cy 
actions was an early concern of the team. FmaLly, Selse and Zipf 
conduded that it was equally important to mold the computer sys· 
tems to their needs, and that existing technology could not com· 
pletely satisfy those needs. By the fall of 1955 the team consisted 
of relatively sophisticated computer managers. . 

At the time, several banks had automated loan processmg and 
two large banks were experimenting with alternative check·process· 
ing systems. The Chase Manhattan Bank was working with the MIT 
Laboratory for EJectronics to design and build a system - a com· 
puter referred to as Diana, the "Goddess of the Chase." The First 
National City Bank was collaborating with an 
phone and Telegraph in Antwerp, Both pro)· 
ects relied on slave systems, With checks placed lOto transparent 
pockets for sorting and with human at the input. stage. 
The subsequent proof process was electromc. A few banks, lOdud· 
ing the County Trust of White Plains, were experimenting with 
books of punch-ord checks. Following the announcement of l 
ERMA, aU shifted to planning for MICR·type processes. to 

Finally, they had initiated management procedures for. dealing 
with system issues within a small clique of managers. nus group 
knew how to deal with the technology in tenns of costs, risks, and 
rewards. The ERM experience had shown the value of carefully 
tracking the system..d,evelopmenl process and phrasing questions 
in bank-processing terms. They appreciated the trade--olfs between 
function, access speed, and cost, realizing that the use of computer 
technology was in constant, rapid change. The 702 implementation 
had demonstrated the learning required to achieve technical compe-
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tence in developing and operating a system and gave them the 
confidence to expand. The traveler's check project confirmed the 
value of printed information and taking a system point of view. 

Expanding IT Competence: 1956-1958 

By the fall of 1956, data processing at Bank of America had grown 
from one roM 702 in an air-conditioned room in San Francisco to 
two fuU-fledged data centers, one in San Francisco and one in Los 
Angeles, each with an IBM 702 and a thirty-person support staff, 
plus thirty temporary staff to handle data conversion. The bank's 
seasoned systems-development and programming staUs had estab­
lished proven track records and were growing at the rale of 30 
percent per year. 

The dose lies to senior management that resulted when Zipf was 
promoted to vice president reporting to Dana enabled S&:ER to de­
velop a broad research and development program within its charter 
to "function as an internal consuJting group (with} authority to initi· 
ate studies and projects in instances where a preliminary evaluation 
of an application suggests it is justified."11 For any project it under· 
took, Systems and Equipment Research had responsibiJity and au­
thOrity for economic evaluation of the application, systems deSign, 
evaluation and selection of equipment, site preparations (if re­
quired), and installation, conversion, and daily operation until a 
stable routine was established - essentially complete control of the 
system-development life cycle. 

S&:ER maintained a list of potentiaJ applications that would pro­
vide significant payback, and Zipf sequenced these to reduce expen­
sive infrastructure development. An example was the complete re­
write of tape files, which was embedded in a project to convert all 
credit applications. The high marginal returns covered the invest­
ment in infrastructure. Zipf met with Dana regularly to review prog­
ress, and both met with Beise to keep him informed. Quarterly, 
Zipf discussed a portfolio of projects with the operating committee 
of senior managers; annually, he submitted a proposed budget and 
longer-term program plan to the management committee for ap­
proval. He generally provided a two-year program of work, which 
always included two or three research projects such as remole input 
or modification of standard machines. 
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Manu facturing ERMA 

Following the announcement of ERMA, Bank of America fac;,ed 
the task of selecting a qualified man~fact~rer to build[thirty-s~pf \,r 
the machines for use throughout Cahforma. A bank leam outlined ~ 
four criteria by which to judge prospective manuiactUIers: techno­
logical ability. financial stability, reputation and size, and cost of 
the proposed system. 

The approXimately thirty companies that visited Stanford Re­
search Institute to observe the prototype and submit some form of 
proposal ranged from such predictable contenders as Lnternational 
Business Machines (IBM) and Remington Rand 1"0 companies as 
remote from electronics as General Mills and United Shoe Machin­
ery. By late November the bank had arrived at a short list of four 
manufacturers, each of which was invited to make a presentation. 

Three of the four finaUsts: IBM, Radio Corporation of America 
(RCA), and Texas Instruments (TI) were expected contenders. Gen­
eral Electric (GE), a newer entrant, had experience only in military 
computer systems. The companies' final proposals were submitted 
to the bank in February 1956. IBM, although a logical choice, was 
suspect relative to its intentions (a 1971 report suggested that IBM 
might have been planning to shelve the technology). RCA, although 
in the final list, also was not considered seriously, leaving TI 
and CE. 

Texas Instruments' plan was to provide the requisite functionality 
through staged deve10pment of a transistorized computer. Payment 
to Bank of America (or patents and rights ranged from 55 to $17 
million over six to eight years, in addition to which it was antia· 
paled that the bank would realize $135,000 in annual savings. TI 
strongly recommended that the automatic input system be devel­
oped with SRI. 

General EJectric. the dark horse in the competition, had no publi­
cized digital computer experience and no organized unit-developing 
computer systems. GE's proposal encouraged advancing SRI's sys- l 
tern and using transistor circuitry wherever possible. The proposal 
showed how new technology could increase reliability and speed 
while reducing processing costs, and a work program caned for GE 
engineers to coUaborate with SRI engineers on the initial design 
stage. 

SRI engineers overwhelmingly favored Texas Instruments be­
cause of its demonstrated technological know·how and interest in 
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extending a number of SRI innovations. The bankers, however, 
favored General Electric, whose $30 million proposal was consider· 
ably lower than any of the others and specified a million-dollar 
default to be paid to Bank of America if the machine was not pro­
duced. Because TI's more costly proposaJ specified a down pay. 
ment, the bank was concerned by what it perceived to be the 
company's shaky financial circumstances. Ultimately, the bankers 
prevailed, and GE was awarded a $30 miUien contract to build the 
thirty-six ERMA computer systems. The contract called for a de­
tailed design proposal by December 31, 1957. 

PROPOSALS AND COUNTERPROPOSALS. Once GE recovered from its 
surprise at being awarded the prestigious contract. Bob Johnson 
was recruited from its Schenectady electronics laboratory to fonn 
and lead a development team. Owing to severe time constraints, 
Johnson and his team decided to design and develop the hardware 
logic, assembler language, and control program in three paralJel 
efforts - incredible goals that were nevertheless realized. The team 
set three objectives: design a reliable computer that could perform 
necessary functions without strain, given existing capabilities; write 
assembler programs to perform the necessary banking functions; 
and develop peripheral hardware to create sorted input tapes. The 
bank was to design the latter jointly with NCR. 

In paraUel with the GE effort, Al Zipf and his team, under assis­
tant vice president of systems Reg Carlson, had been making a 
detailed analysis of check processing in the Los Angeles area, the J 
fastest-growing customer base. Believing that GE needed more sys- I 

tems gUidance, in September 1956 the bank gave GE a counterpro­
posal that detailed check-processing activities at the branches and 
added proofing to the system. The bank believed that paper 
handling was key to Check-proofing operations; Simultaneously 
proofing and sorting checks to their sources in account order and 
generating a dollar amount control tape would reduce paper proc­
essing to a minimum, as checks would have to be sorted to tape 
only once, after which aU processing would be from magnetic tape. 

Proofing, which had been in the original, was lost in the final 
SRI system design. S&ER's proposal restored it, causing a flurry of 
meetings among the bank, GE, NCR, and SRI. Although GE and 
NCR were concerned about the extra cost and complexity of adding 
proofing, all recognized the market value of doing it, and discus­
sions focused on how best, not whether, to implement the function. 

The interest and demonstrated flexibility of the vendors led Beise 
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and his team to conclude that GE would probably fulfiU its contract, 
and Zipf was asked to develop for the bank's board of directors a 
proposal identifying the costs and benefits of the proposed system 
(Table 3-1 compares expected cost for the GE ERMA with competing 
systems of the day).12 Analysis was favorable due, in part, to recov· 
ery of cash from systems depreciation, expected growth in proc­
essing activities at relatively constant cost, and projected labor sav­
ings from the new system of 51.4 percent direct clerical labor hours, 
or 546,566 per month, for the Los Angeles branches. The proposal 
was subsequently approved . 

PREPARING fOR ERMA. Planning for the implementation of ERMA 
began in late 1956 and continued throughout 1957. ERMA systems 
were to be installed every other month during the first year and f 
every month during the second year. The first system was to be 
installed in San Jose by December 31, 1959, the thirty-.sixth in . San I 
Diego County on February 28, 1%1. Each would reqUJre a tram.ed \1 
staff of seventeen and total training time of 221 man-months. With 
ABA specifications finalized in March 1958, following more than 
two years of discussion with manufacturers, the bank continued 
rollout of its standard MICR checks for nearly two million accounts. 
Over the following five years, Bank of America spent more than $3 
million teaching other banks and printers how to print MlCR checks 
and test the quality of printing for character definition and signal 
strength. 

THB FINAL PUSH TO COMPLETION. In the faU of 1958 the GE-Bank of 
America team hunkered down to develop a working model of 
ERMA. All components were in the process of being debugged, 
with connection planned by year end. A working system for Decem­
ber 31 handling of 100 accounts proved thai the system could pro­
cess checks. Zipf accepted the ERMA system from GE as meeting 
the contract requirements on December 30, 1958. But a contract tha t 
spelled out no functions, only the processi~g o~ a specifie~ num~r 
of checks at a set price, was open to varymg mterpretalJOns . Zlpf 
and Mel Gienapp, manager of the bank's data operations, recruited 
a team of thirty seasoned operations managers to be trained as 
ERMA programmers to serve as backup. Starting on the 702, they 
switched to the emerging ERMA language. An off-contract compro­
mise on proofing needs, reached in late February, called for GE to 
expand the core of the main computer hardware to allow the ba~k 
to move quickly to automate proofing as the systems were dehv-

---------- -------
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ered. Bank of America was to provide most of the programming 
support needed to code the applications. 

Organizational Leaming during Expansion 

The maturing of the bank's organization is evident in i ts ability 
to develop two complex system expansions and at the same time 
continue a research program and provide new seJVices. The need 
for detailed, long-range planning for a service-oriented computer 
sy~tem was well u~derstood as a prerequisite to guiding implemen­
tation and converSIon of computer-supported proceSSing. The man­
agement committee recognized that human planning was at least 
as important as preparing for equipment and buildings. 

The bank's experience demonstrated the importance of involving 
key.senior management in reviewing fu tu re system developments. 
Senior management was a part of the ongoing process, which could 
become intense when important dedsions were to be made. Plan­
ning never stopped. The state of current demand, future demand, 
and .expected alternatives was reviewed at least quarterly. Tracking 
outsIde developments was a full-time activity. Senior managers con­
tinuously developed a portfoliO of computer-based product services 
to meet and influence customer needs. This had evolved naturally 
from early reviews of customer needs and was refined. with the 
roUout of the 702 and ERMA. Monthly, senior management moni­
tored exception to plans on the status of equipment and applications 
of new developments, always considering cumulative savings and 
new adaptations of existing systems. 

Equally important, management developed the complementary 
assets to nurture and support systems and gained perspective on 
the lead times required to develop support. Space, training, utility 
support, and backup procedures all had to be planned, maintained, 
and factored into the "cost" of the system. Management's acquisi­
tion of pragmatic competence led it to appreciate the necessary level 
of detail, the lead times, and the importance of people to the success 
of the system. Charles Conroy's early difficulties in securing suit­
able printing made the team consdous of how broadly a new system 
aHects existing practices. Initially, printing seemed a minor detail, 
but it proved to be a major problem that had to be solved for the 
system to work. SRI and bank employees became printing experts 
and that knowledge became a competitive edge. The success of 
ERMA was due in no small part to the bank's effort in training 
independent check printers. 
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As technology managers they had fashioned an evolving technol­
ogy strategy. They managed a broad spectrum of external sources 
while continuing an internal inventive activity that expanded proc­
ess and product design efforts. They had also acquired an under­
standing of and skill in developing specialized IT with ERMA. They 
tracked their competitors, learned new ideas, and confirmed their 
policies with regard to the importance of investing in people. They 
formulated a program to expand the scope of applications with the 
702 and began to gain experience in general as weU as special­
purpose systems. They had developed an efficient electronic bank­
ing factory and moved to operational dependence on IT. 

Establishing the Banking Industry Dominant Design: 
1958-1964 

In late 1958, Systems and Equipment Research progressed from 
automating to include exception reporting, trend analYSiS, and no­
lice of time-dependent actions, a move to informate as they auto­
mated . IBM 702 use was expanded to increase management support 
for loans and mutual funds and add such functions as bond invest­
ment, branch clearings reconcilement, accounts receivable, and cor­
porate trust. The trust system was developed to provide timely 
information on due dates, coupon requirements, and other opera­
tional activities of portfoHo management, including inventory man­
agement and accounting and analytical investment portfoHo eval­
uation. An S&.E.R program initiated the same year to develop 
standards, due dates, and cutoff points for exception reporting on 
overdue loans helped managers identify out-of-conlrol situations by 
tracking actual resuHs rather than merely identifying exceptions for 
management analysis. Most loans were being tracked by 1959. 
S&ER clearly had progressed beyond the automation of existing 
procedures to utilizing programmed procedures on electronic data 
to improve customer service and deliver new services to the 
branches and credit orfices. 

Meanwhile, an S&ER team working with the bank's credit man­
ager for retail businesses developed a design for a timely exception­
reporting system that would build upon the new systems. By the 
end of 1959. the bank had extended exception reporting to all loans. 
balances, and payment procedures, and a number of analytic pack­
ages supported trust and loan officers in portfoHo management. 
Management of large commercial accounts and automation of the 
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general ledger were untouched. Commerdal banking did not seem 
appropriate (or inclusion, as it wouJd yield no cost savings. and in 
any case, managers continuously reviewed their credit accounts to 
provide personal service to their clients. 

In April 1959, twenty newly trained programmers and three sea· 
soned IBM 702 programmer-managers began working with the GE 
team to test the production ERMA system. With an August comple­
tion date for bringing up the San Jose system and a parallel installa­
tion of a second ERMA system under way in Los Angeles, aclivity 
became intense. A bank team headed. by Tom Russo, a systems 
manager, had developed a proofing system and set of procedures 
(or implementing the bank's proposed operations, which were 
tested and implemented. in San Jose in the fall. Against all odds, 
and in the face of Stanford Research Institute's initial skepticism 
and the stormy start of the Bank of America-GE relationship, GE 
produced ERMA on time and within budget, a matter of great pride 
to those working on the project. 

ERMA was a far different machine &om the computer SRl had 1\ 
constructed three years earlier. The state-of-the-art, programmed 
computer with automatic check sorting and magnetic character rec­
ognition input took advantage of progress in many areas, including 
transistorization and the latest data-processing techniques. The cen- " 
tral processor's command structure and peripheral equipment were 
especially designed for Bank of America's accounting system. 

A 1959 ana lysis of ERMA's economic impact showed savings in­
creasing at a faster rate than cost, owing parUy to a greater than 
expected volume of processing resulting from higher than projected 
numbers of customers and increases in check. usage. Original esti­
mates were for 1.98 million accounts; by the time the system was 
implemented, there were 2.3 million. More accurate check proc- v 
essing, coupled with the elimination of 2,332 bookkeepers, helped 
to reduce float and expand the customer capacity of branches and 
variety of services. 

Opening ceremonies for ERMA, held in 1960 at three different 
loca tions connected by closed-circuil television, were hosted with 
grea t fanfare by Ronald Reagan of Gelleral flee/ric's Maslerpiece Tlle- I ~ 
aler. With the installation of the last ERMA in June 1961, 13 ERMA 
centers, employing 32 computers, were servicing 2.3 million check-
ing accounts at 238 branches. Conversion of the bank's 2,382,230 
savings accounts was begun on January 11, 1962, and completed 
on February 23, 1%2. 

BANK OF AMERICA 65 

Exploiting all AlI-Electrmlic Base 

Shifting data processing to an all-elect:ronic base had opened a 
new set of opportunities. There was no longer a crisis to solve. 7( 
only economy of scale and experience in providing systems to build 
upon. Over the next seven years Bank of America, under the leader­
ship of Oark Beise and AI Zipf, expanded the domain of informa­
tion technology to Link to customers, support the introduction of 
new products and services, and improve management control. IT 
support became a means to market expanSion. not just a way to ( II 
achieve cost savings, and the availability of up-ta-date information 
fostered more effective control throughout the bank. 

Believing that with ERMA he could economically open more 
branches in smaller communities than had previously been possi­
ble. Beise aggressively pushed branch growth, acquiring and con­
verting small banks to branches. Branches grew from 617 in 1957 to 
871 in 1964, with a peak addition of 81 in 1961. Bank of America 
owned 40 percent of the branches in California. which accounted I \ 
for a 44 percent market share {because its branches could serve more 
customers}. At a board of directors review of ERMA on July 19, 
1960. Zipf presented a detailed cost analysis of the 1958 proposal 
for savings for 1963 with a 1960 analysis based on two years of 
actual experience. Compared with the former manual system, the 
cost would have been $15,880.000 versus an expected total of 
$9,775.000 or a $6 million-plus saving, as shown in Table 3-2.13 

Since the internal supply of available and interested. bankers 
could not keep up with demand for systems personnel, a new ap­
proach was adopted - recruiting from engineering schools and 
training the beginners for a career in systems. The key ingredient 
was not the electronic boxes, but capable people who couJd use 
the boxes effectively. Zipf, Gienapp. and Herb Swenson of S&:ER 
personnel carefully worked the bank's bureaucratic personnel sys­
tem to make their job classifications of systems personnel equal to 
middle-level 100"1.n officers or branch managers so as to maintain 
externally competitive salaries. They developed career paths from 
operations to programming systems to analyst and eventually to 
manager. Although the bank's system development organization 
was growing rapidly, the operations organization provided faster 
promotions for professionals. Gienapp. the human resource leader 
of the group. creatively documented the functions of the new jobs 
in order to substantiate salary levels and job tiUes competitive with 
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TABLE 3-2 Compari son of Net Operating Savings Year 1963' 
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outside employers. However, while individually rewarding the cre­
ation of a tWo<ulture environment - fast-track techies and tradi· 
tional bankers - who required much longer to be promoted -
began to isola te systems personnel from other bank employees. 

11ft Credit Card Saga 

With S&ER overloaded during the ERMA and IBM 702 projects, 
Howard Leif, asked by Beise to identify other services that might 
benefit from the processing potential of the new computer systems, 
had contracted with Arthur Andersen for an analysis of alternatives. 
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Among other projects, Arthur Andersen had suggested introducing ( 
a credit caret. Western Union had issued credit cards as early as 
1914 but succumbed to expensive operating costs and credit losses. 
Since the computer could potentially reduce costs and provide tight 
credit control, Leif recommended that the bank introduce a credit 
card; a program was initiated in 1958 under the direction of the 
assistant controller. Development of system design was subcon­
tracted to an outside supplier, which created a debossed card sy5" 
tern (depressed versus raised character) . The system was to be 
tested in Fresno in 1959 and, if successful, gradually rolled out to 
other branches. The plan was to move city by city, issuing credit 
cards to the bank's better customers, beginning with the valley cities 
of Sacramento and Redding and refining the system before taking 
on the large metropolises. 

As Bank of America prepared to enter Sacamento, the First West­
ern Bank of San Francisco announced its intention to issue a credit 
card statewide. With Beise overseas at the time, Leif and the man· 
agement committee decided, on the basiS of a trial, to preempt \ 
the competition by immediately rolling out Bank of America's card 
statewide, beginning in Los Angeles and San Francisco in early 
1960. Expansion continued throughout 1960 and into 1961, but 
when delinquent account losses for the former year were found to 
exceed $10 million, Leif halted the expansion and changed manage­
ment. On taking over the credit card program, Jack Dillon initiated 
a crash development enort with S&ER that was to employ an em­
bossed card and incorporate a credit tracking system. He subse­
quently brought in Ken Larkin from corporate lending to manage 
the revised system, which was subsequently installed throughout 
the branches to replace the existing credit cards. Statewide reissue 
was completed in late 1961. A follow-up project revised the IBM 
702 system to create invoices and account for payments. The new 
credit card became a solid product and source of strong earnings. 

The market popularity of Bank of America's credit card attracted 
the attention of banks throughout the country. The bank exchanged 
its credit card system with Mellon Bank of Pittsburgh fo r a loan 
portfolio management system and, after Marine Midland of upstate 
New York bought the system and three other banks expressed 
strong interest in it, decided to franchise the product. Larkin ac­
tively marketed the credi t card service nationally and internation­
ally. But when federal banking authorities threatened to sue for 
iUegal interstate banking, Bank of America decided to divest its 
out-of.state credit card operations. It subsequently sold its non-
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r 'California franchises to the founders of Visa and shifted its empha­
• sis to overseas expansion. 

Organizational Adaptatiorr 

The introduction of the IBM 702 and ERMA systems occasioned 
fundamentaJ changes in Bank of America's operations. Tradition­
aDy. each branch manager had reported to the president as the 
personal representative of Mr. A. P. Giannini and his successors. 
Credit granting and various fmancing instruments were subject to 
strong functional control, which had grown with the bank. Central 
credit staffs in Los Angeles and San Francisco had line responsibility 
for large statewide and national accounts and functional control 
of branch credit products such as home and consumer loans and 
Timeplans. Each branch had a manager, an operations officer, a 
loan /credit officer, and depending on size, a range of positions f()<­
cused on such customer areas as retail, smaJi business, and home 
loans. Branch managers operated fairly independently, occasionaUy 
visiting the central office and being visited by Specialists. They 
tended to focus on the banking needs of consumers and small retail­
ers and worked to be identified with the community. Branch man­
agers who routinely exceeded project objectives and expanded 
market share were given greater autonomy and rewarded with 
promotion to larger branches. 

Oark Beise realized when he launched the automation project 
with S&ER that the organization would have to decentralize. His 
first step was to create {our functional field staffs - in credit. per­
sonnel, operations. and business development - that would exert 
control over the branches from the center of each region. Field rep­
resentatives of these staffs served groups of geographically adjacent 
branches. 

The automation effort also shifted roles at the branches. The posi­
tion most affected was that of Operations officer, traditionaUy the 
second in command, with the greatest number of direct reports and 
responsibility for maintaining fiscal integrity. With expansion of its 
services into operations and loan procedures. 5&:ER often met with 
branch operations officers to assist with deyeJopmental activities 
and training. As automation transformed the branches. Operations 
lost clerical duties and gained increasing responsibilities related to 
new systems, staffing requirements. training in standard proce­
dures. and managing support (or new products. The latter responsi­
bility drew Operations officers into business development and mar-
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keting activities. and its strong link to S&:ER made it an important 
presence in the branch. 

The result was a shift from laissez-faire independent branch man­
agement of a constant product line with functional staff guidance 
to an ongoing marketing program orchestrated by S&ER through 
the introduction of new procedures and products. Gradually. 
through system-development studies and continual search (or new 
applications, S&.ER became the dominant influence in the branches. 

As S&ER grew. AI Zipf assumed more control over field opera­
tions, first by managing the development and implementation of 
IBM 702 applications and later in deploying the ERMA program. 
He assumed formal control of operations in 1959 and extended his 
authority to personnel and bank operations in 1960. Branch manag­
ers then had two bosses - Zipf with his area managers and the 
president with his regional credit managers . The objective was to 
make every branch officer a business developer with a focus on 
customer service. Although it was officially a dramatic change. the 
bank had been moving in this direction since the introduction of 
the IBM 702. 

A New Hardware Base 

Customer and application growth created a capadty problem 
sooner than anticipated, but rapidly changing technology fortu­
nately made it less expensive to upgrade than to continue with 
existing capadty. The bank's experience with the IBM 702 installa­
tion and observation of other banks' experiences suggested a two­
year lead time for planning and installing new equipment. Russell 
Fenwick. an early programmer who became S&:.ER's system plan­
ner. annually forecasted capacity demand fOUI years out, which was 
in excess of 15 percent per year. By 1958 applications growth re­
sulted not only from the opening of new branches but also from 
accelerated growth of applications and management reports. Fen­
wick's projection showed that the bank could exceed the capacity 
of the IBM 7025 by 1960 instead of the planned 1962- ]963 date. 

IBM had announced its 7000 family of computers in the summer 
of 1958. Its initial offering was the 7070. a fully transis torized , core 
memory machine that was less expensive, significantly more power­
ful and reliable. took up less floor space, and required less air condi­
tioning than the IBM 702. Moreover. the 7070 was to be easily up­
graded to take advantage of rapidly changing transistor technology. 
in the spring of 1959, S&:ER ordered two 70705 for delivery in early 
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1961. Analysis of costs predicted substantial savings from the 7070s, 
~nd 7070 assembly language promised a significant improvement 
10 programmer productivity over the constrained machine language 
and standard IBM progTams of the 702. The management committee 
approve~ a proposal that documented the value of buying rather 
than leasmg the systems, at a saving of more than $5 million before 
taxes, assuming a five-year life expectancy. 

New accounting systems {or the 7070s, completed in 1960, used 
an e~ception-based management reporting procedure for branches, 
credit c~rds, and trust,s. ,The, San Francisco-based systems group 
moved mto a new budding In February 1%1; the two machines, 
~nstaJled and tested in March, were running production applications 
In fewer than ten days. Soon thereafter, most of the other programs 
were upgraded, and those remaining began to be converted from 
the 702, a complex task that required subtle system modifications 
to enable their taking full advantage of the 7070s. Conversion was 
complete by the end of 1961. 

New Markets 

. The IBM ~070 provided excess computer capacity that Zipf and 
hiS team bebeved could be used to expand services to customers 
out~ide the b~nk to earn real income. S&ER subsequently formed a 
busmess service group under Hugh Dougherty, a founding member 
of S&ER, to provide computer-based services to retail stores and 
professio.nals. As Bank of America was already linked to the stores 
through. ItS credit card, it had an established customer list. It began 
by oifenng payroll for stores, doctors, and other professionals. Pric­
in~ its services competitively enabled the team to gain market share 
qUlckJy and break even, with a positive cash flow in the second 
year. The second step was to expand the product line to include 
professional billing and freight payments. 

In late spring 1%2, Zipf discussed with the management commit­
tee the need to expand computing capacity, noting that the IBM 
7070s could process the existing workJoad until 1968, but that new 
applications in planning and development, including personal 
trust, accrual loans, and business services, would require greater 
capacity. TechnOlogical changes, he pointed out, would allow sig­
nificantly lower per unit costs while adding capacity, with essen­
tially no conversion expense, since the new 7074 was compatible 
with the 7070. In December 1962 Zipf recommended and the man­
agement committee approved conversion to IBM 7074s. 
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ExpalJdillg the Commlmicatiolls FUlIction 

Awareness of the importance of communications as an aspect of 
information processing had led ZipC and S&ER to assimilate the 
communications functions and actively begin to manage the cost 
and form of service. Spurred partially by the need to service a 
broadly distributed branch banking service, the move quickly led 
to consideration of how communications might be employed to im· 
prove service to customers. 

By 1959 Bank of America boasted a complete internal communica­
tions service, with a new switchboard in Oakland and an expanded 
service switchboard in San Francisco. Two years later it had the 
equivalent of an 800 number dial-in service for customers in the 
San Francisco area. The bank continued to expand its direct-dial 
switchboards throughout the state and initiated a program to pur­
chase standard telephone equjpment for all branches at quantity 
discounts. A later study of the feasibility of using private point-to-­
point microwave links between locations in Fresno led Bank of 11 
America to file for a license to become one of the earliest private 
microwave operators. By 1963 the bank was operating its own tele­
phone service throughout California . 

Linking computers over telephone lines had reduced transporta­
tion costs and permitted information to be processed in a more 
timely fashion. The trend generally was to centralize processing and 
develop electronic means for collecting and distributing informa­
tion. One important set of technological projects concerned commu­
nications between ERMA and the roM 70705; S&ER developed a 
magnetic tape conversion method for transferring information from 
one system to the other. BuUdjng on competence gained from work­
ing on the 7070-ERMA link, S&ER was able to select an input o r 
remote processing system on a cost-effective basis and plug it into 
existing communication systems. 

Discllssion of the Domi"ant Des;gll Era 

The confidence gained in the expansion period fueled Heise's ap­
petite for new IT products, and as his team expanded into the new 
technology, he and Zipf found a real Jeap in productivity owing to 
the new solid-state reliable system. The team realized enormous 
cost savings on the operation side, and new storage capacity led to 
the opening of an entirely new set of products. The team shifted to 
product expansion and new services in addition to automating and 
informating old systems. Their visions began to grow to services 
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founded on their existing competencies and customer base. Their 
payroll and payable services were expanding with the rollout of 
ERMA. Bank of America was changing from an aulomate/ infonnate 
focus to a market-new product service strategy. Its economic scale 
allowed it to make money at lower costs than small customers couJd 
realize independently, in proving its reliability. An entire new mar­
ket based on existing relationships opened up. S&ER, strongly sup­
ported by Beise, expanded rapidly, and the cash flow supported 
this activity. 

Beise, who wanted to grow faster to dominate the market, 
searched beyond his maestro for new ideas, partly because Zipf was 
wedded to automating, informating, and then expanding on that 
electronic base and partly because Zipfs team had a great deal to 
do. Beise wanted to move to new markets. When the credit card 
venture was proposed, S&ER was overloaded and Beise recruited 
an inexperienced team to evaluate and introduce a new IT product 
without involving the credit organization or S&ER. That team be­
came a classic example of enthusiastic product champions who ex­
pect a system to be successful without their taking careful steps to 
prevent problems. They did not institute a trial, nor did they really 
want to understand what their market was telling them. namely, 
that the system was cumbersome to use and card impressions were 
not readable. They wanted success quickly. The resilience of the 
existing organization demonstrated the value of competence in sys­
tems and the ability of experienced line managers to quickly use 
the systems to bring the product under control. 

The maturing of the organization is evident in its ability to move 
to an all-electronic base as a means to expand its customer base and 
product Line_ In addition. the managers continued to experiment 
and provide new services. They had dearly mastered the art of 
detailed long-range planning for a service-oriented computer sys­
tem. In the entire rollout of ERMA. the most serious glitches were 
caused by weather-related construction delays. Giving as much at­
tention to human planning as to system development and imple­
mentation building is an art several companies ignore today. 

A second aspect of planning that is evident is the timing and 
involvement of key individuals. It was a process that became in­
tense as important decisions had to be made. They never stopped 
planning. They reviewed the state of demand, future delT)and. and 
expected alternatives at least quarterly. Involved staff tracked out­
side developments and senior managers continuously reviewed the 
needs of their customers. They did it naturally. as they had started 
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this process in the beginning and refined it with the installation of 
the 702 and ERMA to enable the 7070 decision as a nonnal banking 
investment. 

They combined their technological scanning with constrant re­
views of capacity and how bottlenecks might be alleviated with new 
technologies. When none existed and they saw a real need. they 
confidenUy invented a system. Their analysis of technology was 
always based on capacity and cost: How much per unit of service? 11 
was the criterion. At this point they were experienced users of tran­
sistor-based assembler-programmed computers . They were clever 
in organizing the input/output functions to increase throughput. In 
short, they had learned to adapt existing technology. 

Zipf and S&ER had become aware of the importance of communi­
cations as an aspect of information processing. Among the first 
to assimilate U,e communications (unctions, they began actively to 
manage the cost and form of service. This was to some extent due 
to their real needs of servicing a broadly distributed branch banking 
service. It quickly led them 10 consider how they could provide 
better service to customers. 

Strategically. the most important lessons were how to use the 
systems competitively. The following quotation from Zipfs leHer 
recommending the new focused services documents his insights: 

Bank of America's leadership in pioneering the development and ap­
plication of electronic processing tedlniques to internal bank account­
ing activities today yields a competitive advantage from a standpoint 
of quality and accuracy in existing deposit account services. However. 
leday's advantage is largely. if not entirely. a question of lead time 
over competition, for with the passage of time, our competition will 
achieve the same benefits from the plans they now have under way . 
It is therefore dear that if we are to maintain our position of leadership 
and the attendant competitive advantages. we must set out now to 
establish new variations in service that will enable us to preserve our 
present margin. 14 

Sustaining an Evolving IT Strategy 

The group worked to stay ahead in systems in order to stay ahead 1 
in services, not as an end in itself. During this era it gained in 
competence and understanding of the intricacies of operating a 
growing complex system. On average. 2 million checks were pro­
cessed and more than a million customer transactions were handled 
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each day. In addition, it was expanding services and aUempting to 
link new services 10 old to provide better customer service, making 
the processing more interrelated. At the end it had the lowest cost 
in the industry and broadest product line through infonnation lech­
nOlogy. The group was secure in the belief that its future lay with 
new technology. 

The group had not made any significant shift in the commercial 
side of the bank other than in trust, owing partly to the personal 
nature of corporate banking and partly to the lack of scale economics 
in its customer-relation activities. It converted loan accounting but 
did not change the loan negotiating process or strive for innova­
tions. Nor did it try to move overseas with its retail computer com­
petence or work with any affiliate. The leadership and Zipfs compe­
tence was focused on Cali£ornia retail banking. This concentration 
influenced the evolution of computing at the bank. 

Clark Beise felt that technology was a force which could be man­
aged to meet market needs. The bank was managing an IT-based 
strategy through which to support market growth. Evaluating the 
technological risks as well as the market risks was customary. Beise 
and Frank Dana reviewed the progress of projects under way and 
approved new proposals quarterly. For large project proposals, full 
discussions were held with the management committee. The multi­
ple-year plan, which documented cumulative savings to date, and 
market progress of new services or products were reviewed annu­
ally. Special emphasis was placed on these areas and on significant 
research projects, such as credit card or microwave communication. 
Beise presented the business case; Zipf handled the technology 
costs and risks. 

With greater understanding of the potential of systems, S&ER's 
organizational structures changed to fit the bank's new needs. In 
the early days an operations group to run the computer and a pro­
gramming team and analyze and create programs was sufficient. 
Later a standards and control group, which defined operations and 
programming standards, was created. Soon thereafter a mainte­
nance group to work on released programs was created. 

The 702 conversion had driven home the importance of standards 
not only for input data but for procedures in creating· and main­
taining programs, operating systems, and files . The value of moving 
to a standard system to gain overall economies of system develop­
ment was demonstrated . As the system-development organization 
grew, working software development standards evolved. The group 
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was subsequently split to accommodate different customers' needs, 
a change accompanied by a commitment to maintain well-trained 
individuals familiar with those requirements. 

The S&ER managers combined technological scanning with a re­
view of capacity and how bottlenecks might be alleviated with new 
technologies. Real needs, unmet by existing technology, were dealt 
with by inventing a system. The GE experience had taught them a 
valuable lesson as to the importance of defining the necessary func­
tions of a system before searching for alternatives. Bank processing 
was considered to be in its elemental steps of input, memory access/ 
size, processing steps, future processing needs, and maintainability 
requirements. Technology was analyzed on the criteria of capadty 
and cost: How much per unit of service? As experienced users of 
transistor-based assembler language programmed computers, they 
devised clever solutions to organize the input/output functions to 
increase throughput. In short, the bank personnel had learned to 
adapt existing technology to their business needs. They were con­
fident they could make things work, and they did. 

Senior management grew more and more confident that its sys­
tems expertise was a real competitive advantage that would allow 
it to stay ahead. Continual reviews were held on system progress, 
alternatives, and new market opportunities for system use. Consid­
ering complex investments in research and development became 
routine. Management had learned to appraise and evaluate the risks 
of an R&D decision, for example, the Stanford Research Institute 
overrun and the QC(:asional mishaps with General Electric and IBM. 
A tradition had evolved of annuaUy reviewing the three-year tech­
nological plan that identified major applications and hardware sys­
tem changes. Zipf was convinced that technology was an engine of 
growth. Beise felt that technology was a force which could be man­
aged to meet market needs. They were managing an IT-based strat­
egy to support market growth. 

Management worked to stay ahead of the competition in systems, 
not merely as an end in itself but to stay ahead in banking services. 
Beise, as preSident, led the management team and was supported 
by Dana, his operations chief. Together with Zipf, they were the 
overall designers of IT systems, continually scanning for new tech­
nologies. A common tactic was to invent a new service system, then 
find someone to develop it for them, sharing the risks, as in the 
credit carel. New product services and processes were designed 
as extensions to existing systems. System support was expanded 
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throughout the value chain to retail store customers, other banks, 
and the FederaJ Reserve. 

("Buck") Rodgers of IBM believed that the bank was at least two 
years ahead of all other banks and even further ahead of most 6-
nandal service companies,lS Maintaining the bank's lead required 
confidence in the system and a well-trained staff. A resilient support 
system had been developed during the implementation of ERMA. 
The bank managers comfortably assumed that computers were reli­
able and never failed to deLiver on time. By 1962 an extraordinary 
competence had evolved to develop new products and operate 
mainframe computer systems in support oC banking activities . The 
largest distributed private-sector system had been installed econom­
ically, and on time. The bank was on the top of the mountain, 
confident and aggressive in its intensions. 

Losing Momentum: 1964-1968 

In early 1964 S. Oark Beise became chairman of the board and 
RudoU A. Peterson, a former bank employee who had been CEO 
of a Hawaiian bank and had experience in international banking, 
became president of Bank of America .16 With California banking 
opportUIlities growing well and further expansion within the 
United Sta tes thwarted (A. P. Giannini's dream of u.S. expansion 
had been denied by the Congress and the Federal Reserve, and 
there was considerable pressure to divest Transamerica), Peterson's 
charge from the board was to expand overseas. 

That summer Zipr sent Peterson a plan outlining personnel 
expansion as an introduction to systems planning. The summary, 
highlighting recent growth in demands on central office systems, 
which in 1964, with 114 fewer people, was handling 51 million 
items, an increase of 1 miWon since 1%2, called for increasing ad­
ministrative sta ff by 195, with 90 additional people in Business Ser­
vices, 74 in Trust, and 31 in Systems and Equipment Research . 
The rationale was to build programming support for an intregrated 
branch accounting/management system and further expand Busi­
ness Service's product line by introducing a professional billing ser­
vice. In lieu of a strategic discussion with the CEO, Zipf received a 
note from Peterson, who was traveling abroad, to proceed.. Pe­
terson, focusing on overseas expansion, delegated all information 
technology responsibility to Zipf. 

-
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The spring 1964 p lanning review had convinced S&'ER manage­
ment that business service expansions and increased volume would 
soon exhaust the capacity of the IBM 7074s. IBM had just an­
nounced its 360 series to replace all its prior series, including the 
1401. 1074. and 7094 computers, and Burroughs, Remington Rand, 
and General Electric had recenUy announced new computer mod­
els. Analysis of eight different systems convinced S&ER that the 
IBM 360, with its operating system COBOL support and massive 
disk storage capacity, was the only true third-generaL-ion system; 
an IBM 360 could replace a 7074 and increase capacity while re­
ducing costs. S&ER subsequently ordered one and initiated a cost­
benefit analysis. 

Zipf and his team were eager to convert to a higher·levellanguage 
such as CODOL. Heralded as the programming language of the 
future, COBOL held the promise of standardized, machine·inde­
pendent programming, which would minimize the amount of re­
coding required in moves to subsequent generations of hardware. 
S&ER was maintaining more than 400,(0) lines of assembly code 
running 2 million machine instructions and adding approximately 
80.000 lines of code per year. S&ER personnel wouJd have to con­
vert all these programs. reformat hundreds of millions of tape rec­
ords into disc format, and learn new operating techniques. The 
longer S&::ER waited, the greater would be the cost to change, which 
made moving to COBOL a prime objective. 

The first step was to bring up the IBM 7074 data-processing pro­
grams. Concurrently, planning couJd begin for conversion of the 
ERMA system, which wouJd be more complex, its mas ter account 
file having gr6wn to twenty-two tape reels and become an operating \I 

nightmare for daily posting. Tape failures were causing occasional 
delays in providing the branches with necessary balance Worma- I 
tion before opening. Russell Fenwick and his colleagues believed ' 
that mass disc storage wouJd eliminate existing cumbersome proce­
dures and improve reliability. Although ERMA would have to con­
tinue to rely on card-to-tape data capture and tape-to-printer opera­
tion, a parallel tape operation was expected to speed the process. 
The biggest Challenge would be running both systems during the 
transition. 

On November 30, 1964, the management committee approved 
$3,643,100 for the acquisition of two IBM 360/505 to replace the raM 
7074114015. Existing 7074 programs would have to be converted 
from assembler to COBOL, and 7074 tapes to 360 tape formats . On 
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the basis of its 702 and 7070 conversion experience, the bank de· 
cided to subcontract a large part of the effort to reduce the hiring 
hump and allow development to continue. 

Consolidati"g the Hardware Base 

In the spring of 1965, IBM announced the details of its operating 
system for the 360/65, which with greater disc capacity and more 
upward growth potential than other 360s promised "more bang for 
the buck." Four IBM 360/655 could replace all the ERMA processors 
and provide the same overnight service. as well as acccommodate 
the 7074 work.1oad and planned expansions during daytime pro­
cessing. thus supplying a consistent computer architecture and the 
potentiaJ for economy·of-scale operations. 

Moreover, the 360/655 promised multitasking (Le., simultaneous 
input, printing, and computing), which would reduce elapsed pro­
cessing time, and supported random-access secondary disc storage, 
which was much faster than serial-access magnetic tape. Existing I 

bank operations were tape and printing bound, and processing 
growth was pushing the twelve-hour turnaround window for deliv­
ering accurate, up-to-date balances to branches each moming(8.t 
more than a million transactions per day, the bank was at the upper 
limit of a tape-based system":fThe primary operating appeal of the 
360/65 was that it wouJd a1l6w consolidation of all operations into 
two centers with remote inputs and concentrated operations. This 
would permit the bank to reduce operations personnel, concentrate 
support at two sites, and keep running up to a seven-day work­
week. 

To provide background for the IBM 360 decision, S&ER devel­
oped the "lmpact of Automation," an economic analysis dated No­
vember 8, 1965, and discussed it at a management committee meet­
ing called to review the progress of automation. The analysis, based 
on the number of employees the bank would have to hire to support 
its current business at standard manual times for processing tasks, 
concluded that the existing 2,662 system employees would have to 
be increased to 4,478. Adjusting for differences in higher system 
salaries, the annual savings for ERMA would be $4.6 million. Fur­
thermore, actual head count in check processing was decreasing as 
volume was increasing. Bank of America's profitability continued 
to rise with expanded service and efficiency enhancements, and 
processing costs per transaction had fallen by more than 7 percent 
per year for the past four years. But the bank was approaching a 
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limit to growth within the existing ERMA system. The new com­
puter promised an opportunity 10 continue striding foward. 

A careful cost analysis of alternative systems of comparable capac­
ity, including utilization of the ERMA for its full operating life ver­
sus switching to the IBM 360/65, demonstrated operating expense 
savings of $12 million from converting ERMA and the 7074s to 3601 
65s. Growth and dramatic improvements in technology had led Zip! 
to make this request four years earlier than he had anticipated. The " 
management committee, after some discussion, approved a 514.22 ~ 
million proposal (considerably less than the $32 million it took to 
build the GE ERMAs) 10 replace ERMA with two mM 360/65s and 
substitute two more 360/65s (or the 360/50s. 

ConverNlIg ERMA 

Zipf and his team planned to begin converting ERMA and IBM 
7074 programs to the 360/65s after scheduled delivery in June or 
July 1966. Check processing was to be done at night, most normal 
data processing during the day. Existing 7074 procedures were to 
be tested on the 360/50 over the winter and spring of 1966 and 
converted to the 360/65s on their arrival in the summer. Conversion 
was to be completed by December. 

The ERMA conversion was to be a massive task. Fenwick esti­
mated that approximately 500 man-years of programming, data ron­
version, and testing would be required to convert aU bank systems 
to a COBOL-based disc system. Existing systems would not only 
have to be converted, but also relieved of accumulated patches 
made over the years and improved to take advantage of disk access. 
The S&ER staff was to be augmented with IBM system developers 
and a number of consultant programming groups. In fact, there 
were to be as many outside as inside staff reprogramming and 
building new systems during the transition period. The IBM 3f:IJ1 
50s were to be installed on delivery and replaced by the 360/65s as 
soon as the latter became available. 

EARLY DlSILLUSIONMBNTS. The first IBM 360/50 arrived in San Fran­
cisco in September 1965, the second in Los Angeles in October. By 
mid-November it had become apparent that IBM's operating system 
was not functioning effectively and was highly unstable except in I 
running jobs one at a time. Gloom spread through the S&:ER group, \ 
but programming continued, one job at a time being debugged with 
sample data. Conversion plans had to be revised considerably be­
cause of the instability of the IBM software. On the basis of conver-
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sations with senior IBM executives, S&ER members were convinced 
that they would be able to begin heavy-duty conversion efforts by 
summer, and a personnel plan was implemented for training and 
placement of ERMA workers to be transferred to other jobs later 
that year. 

In January 1966, S&ER informed the management committee of 
a revised plan that deferred the start of the conversion until August 
1966. They warned of the possibility of further delays, citing a faulty 

l 
operating system and unstable tape and disc drives. S&:ER esti· 
mated the cost of system failu re and lost work at between $70,000 
and $100,000. Capacity restrictions soon began 10 influence opera-
tions. Business Services, which had been growing at 15 to 20 percent 
per year, believing that it couJd not deliver, stopped soliciting new 
business and tenninated several of the projects it had under way, 
such as loan flooring, which promised a 200 percent relurn on in­
vestment. Worse, contention surfaced in job scheduling for on-time 
delivery. Growing demand from both new market services and vol­
ume expansion among existing customers exacerbated the problem 
and delays persisted. 

On December 9, 1966, S&ER informed the management commit­
tee that the conversion of IBM 360 programs was deferred once 
again as a result of IBM's continued delay in providing a multitask­
ing operating system. IBM informed the bank that " no other large 
sca le business user ... approaches Ithe bank'sj level of complexity 
of multiprogrammed systems."17 The additional expense of delay, 
estimated at $364,0Cl0, was due to the cost of maintaining parallel 
systems and a loss of programming effectiveness stemming from 
operating system failures. Data-proceSSing and ERMA programs 
were converted to a IBM 360 assembler, with some COBOL rou­
tines, using IBM service center 360s and the bank's 360/505. 

By late December 1966, the operating system seemed stable and 
it was decided to try to convert the mutual fund package, which 
relied on a massive tape me of the Los Angeles and a smaller file 
of the San Francisco customer bases. Conversion, scheduled to oc­
cur over the New Year's hOliday, went as planned in San Francisco. 
But in Los Angeles, where the entire twenty-reel customer master 
file had to be updated to finish the conversion, the new high-speed 
tape systems proved inoperable. Fenwick was called away from a 
New Year's party at Zipf's home to try to expedite the conversion. 
After three hours, he called IBM's Buck Rodgers, the company's 
banking industry executive, who flew a team of IBM tape specialists 
and system engineers in from Denver to mount a massive change-
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over effort, which failed. But at least all then understood the scope 
of the problem: the size and sophistication of the application was 
pushing the IBM 360/65 to the limits of its capacity. IBM's hardware 
support was good, but its lack of strong software had hurt the effort. 

BN[H)F-CONVERSION CRISES. Frustration at the lack of progress and 
delays in bringing up new systems generated a stann of criticism 
from members of the management committee in the spring of 1%7. 
Zipf felt compelled to defend his decision to proceed with the IBM 
360; on May 10, 1%7, he dispatched a letter of explanation to Pe­
terson in which he noted that 

1966 was the first disappointing year since the group was created in 
1954. Disappointing because the delays in converting to the 360 sys­
tems did not permit us to achieve the operating economies that had 
been forecast. HaVing acknowledged responSibility for what have 
proven to be unrealistic conversion schedules, I should not like to 
think my efTOr in judgment wiU reflect unfavorably upon a compe­
tent, dedicated staff who worked ceaselessly in an attempt to achieve 
the impossible. 18 

On May 25, Zipf reviewed with the management committee a 
plan that had been prepared in late March, but delayed because oC 
improvements in systems stability and the addition of more core 
memory. The plan, developed by Fenwick, suggested that S&.ER 
was fmally seeing light at the end of the tunnel. The department 
had regrouped, summarized its progress, and generated a more 
positive plan with demonstrable results. Morale, which had been 
terrible, had picked up and the group's "can do" spirit returned. . 

Although only 35,000 of 400,000 BankAmericard and 504,0Cl0 of 2 
million Timeplan accounts had been converted by March, the group 
gained momentum during a stable and productive April; by May it 
had completed the conversion of BankAmericard, Timeplan, and 
one oC the largest ERMA products. The group had developed new 
fail-soft procedures and through strenuous efforts with IBM had 
stabilized. the tape subsystems. An additional ray of hope came from 
the successful start of the demand deposits conversion, the bank's 
largest ERMA application. With the transformation secure in the 
spring, Zipf, in a presentation to the management committee, em· 
phasized that not only had other banks (oUowed its leadership to 
similar systems. but the others' shifts vividly demonstrated the 
Bank of America economy of scale, as shown in Table 3-3. 19 

However, the delay had entailed serious costs. A staff analysis 
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TABLE 3-.3 Deposit and loan Volume 
Bank of America and Principal Competitor. System Comparison 

eank 01 WeU. CfO(:ker Security 
No. 01 Account. Amartc:, F ..... UCO Cltklnl Pacific 

Checking 2,695,000 "',000 350,000 650,000 1,300,000 
Savings 3,033,000 650,000 450,000' "',000 673,000 
Installment Loans 1.130,000 125,000 300,000 500,000 250,000 
Real Ettat, Loan, 2$3,000 75,000 13,000 25,000" "'0,000 
Totll 7,121,000 1,450,000 1,113,000 1.775,000 2,263.000 

Equipment ("J 360-658 (2) 38C).65s (1) 36O-65t (2) 36O-65s (2136G-65s 

Oe/'d or on Older (2) """'" (8) 36O-3Os (5) :J6O.3Os (2) "'"""" 
(2) 36O-4Os 
(6) 36O-3Os 

~: Memorandum from A. R.llpl to R. A.. P.tll~n, Samua! B. Stewlr1, F. M. DanII: 
lubjecl: Computer System. - Third Generation, Burrough. VI. IBM, May 5, 1967. Re­
printed with permiSSion Irom Sank 01 America. 
• ApprO)l;lmaUons. 

suggested that conversion delays for some of the services. such as 
the flooring program, had had a direct economic impact on profits 
of $),471,000 and that delays in developing new products for Bank· 
Americard and providing more automated support for mutual 
funds and trust had significant negative impacts on earnings. Total 
impact was estimated to be in the millions of dollars, offset, ac­
cording to the report, by IBM's conbibutions, which increased pay· 
ing all equipment costs, providing professional help valued at 
$2,700,160, and maintaining an account balance of more than $14 
million. lO 

The inescapable condusion was tha t the massive conversion ef· 
fort had failed because of software problems. The report reviewed 
all the decisions, induding the new plan and the cost of the bank 
of programming and outside help. By May the total direct repro­
gramming effort was estimated at 167 man-years at a cost of $1.65 
million, of which at least 37.4 man-years, valued at $363,834, had 
been lost - a costly effort. 

Discussion of Stagnant Period 

The IBM 360 conver.;ion debacle could not have happened at a 
worse time. Senior management had just shifted from an operations 
orientation with long experience in systems to a credit orientation 
with no systems experience or interest. Promotion of key architect 
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AJ Zipf to a wider venue had diluted his influence and diminished 
reliance on his expertise. Dialogue among senior members of the 
group about systems development ceased and nothing formal re­
placed that interchange. System managers, overwhelmed with the 
conversion, could devote little time or energy to promoting general 
understanding of what was happening. and the technicians, be­
cause the system they had chosen was not working, were con­
strained in their explanation. 

The systems group, which over time had become isolated from 
the rest of the bank. was nurturing managers from within. It had 
enjoyed a history of rapid growth and qUick promotions; managers 
in systems were promoted in about half the time and garnered 
higher salaries than managers in operations, causing resentment in 
some quarters (for example, Russell Fenwick at thirty-one became 
Bank of America's youngest vice president ever). Tension between 
the two cultures continued to grow . 

Unfortunately, what the new senior managers believed they had 
learned was that trying new technology is risky and unnecessary. 
that the only safe move is to use "tried and true" technology. More­
over, they came to believe that computer suppliers, IBM in particu- )\ 
lar, were not to be trusted. Senior management reached these con­
clusions as observers, not as active participants in the events or 
from hands-on reviews of system development efforts. With no one 
but Zipf competent or interested, IT development was no longer a 
senior management topic. IT had become a tough sell, and Zipt, 
who also had a retail banking agenda~ had to select his topics care­
fully. Ultimately the lessons ot the IBM 360 conversion were ab­
sorbed only by the technical, not the senior, managers. They moved 
from a strategiC use of IT as their engine of growth to a support IT 
stra tegy. 

The systems group 5(X)n learned the terror of unreliable systems 
and disgruntled customers. As long as the group was pushing the 
limits of the technology, any change in the system could and did 
resuJt in system crashes. Because S&'ER took the blame, regardless 
of the source of the crash, the group became conservative and tested 
very carefully. Group members became, by some accounts, highly 
cautious noninnovators. 

Lacking senior management support and unable to deliver new 
services, the systems group quickly lost any remaining support among 
its active practitioners, who began to use the chain of command to 
secure priorities rather than work within the system planning process 
or take leadership from S&ER. The long-tenn effect at the two-culture 
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environment and conversion debacle was to tum S&CR's once docile 
customers into aggressive, shortsighted cost savers. 

Finally, (our years of seven-day workweeks and eighteen-hour 
days had exacted a toll on the health and morale of the group. The 
IBM representatives noted that when the conversion was finally 
complete, the exhausted group received no compliments from us­
ers, who had waited impatiently to get on with their work and 
viewed the job as long overdue. in the wake of the strenuous effort, 
the systems group faced the development backlog with little enthu­
siasm. It had learned both the frustration and sadness of failure. 

A more fundamental impact on the bank's IT orientation resulted 
from the lack of shared vision or understanding between Rudolf 
Peterson and his maestro. Peterson viewed Zipf, whom he trusted 
implidtly in the dual role of line officer and maestro, as automating 
retai l banking while expanding market share and adding new prod­
ucts. The CEO neither believed it to be his role, nor was he inclined 
to explore new avenues for IT. Peterson's interest, encouraged by 
the bank's board, was in expanding commerdal banking overseas, 
a pursuit for which he saw no relevance for IT. 

In hindsight, it would have been wiser to experiment with the 
360/50 in connection with the delivery of the less time-dependent 
customer-oriented services. But with the opportunities so great and 
the risks seemingly so modest, Zipf had boldJy struck out. Falling 
back and regrouping was not considered. No other senjor executive 
had any interest or competence in IT, and IBM's marketing branch 
was unaware of how far behind scheduJe development of the 
mUltitasking operating system had fallen. Quite simply, both the 
vendor and the customer had underestimated the complexity of 
the project. 

The Cost-Minimization Era: 1968-1978 

Events returned somewhat to normal during 1968. The IBM 360 
conversion, despite an enormous backlog of work, was under con­
trol, but urgent priorities arising from failures of outmoded systems 
interrupted other activities. Changeover of the general ledger had 
to be aborted to deal with a number of operating systems crises, 
and continued conversion demands delayed almost all requests for 
support and new products. 

A1though the S&:ER leadership believed that the conversion, be­
cause it had resulted in the development of a modem, stable plat-
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form as a basis for growth, had been worth the effort, senior man­
agement was skeptical. A. W. ("Tom") Gausen, who replaced 
Peterson as CEQ in late 1969, continued to emphasize credit and 
overseas expansion. Zipf, the only management committee member 
with operations or computer experience, was promoted to executive 
vice president in charge of the California bank in the spring of 1970. 
He was charged with reorganizing retail from a functional to an area 
structure, and given responSibility for marketing, credit, operations, 
personnel, and profit of the retail bank. Fenwick became the opera­
tional leader of s&:ER. reporting to Samuel Stewart, a lawyer in 
charge of administrative functions. With a backlog of system work, 
Fenwick and the S&:ER team focused inward. 

The S&ER management process had Changed from an annual 
three-year planning discussion and follow-up annua l budgeting ses­
sion with quarterly program review with the management commit­
tee 10 an annual budgeting session oriented toward short-term pay­
offs. Despite a severe backlog and more work than stalf, expansion 
of S&:ER was not considered. The new senior management, preoc­
cupied with expanding overseas and managing CaIifomia retail op­
erations for cash flow, did not perceive any overseas opportunities 
for IT, and the recent conversion experience had shaken its confi­
dence in technology. 

S&ER continued to grow apace with overaU volume expansion 
but lost its leadership role. The early 19705 were devoted to catching 
up with systems work and improving existing services. S&ER's ex­
perience was in large mainframe systems and batch processing; its 
technidans had Little experience with and no means to test on-Line 
processing with database technology. Such an implementation 
would have required a complete rewrite of existing systems, a task 
for which they had no enthusiasm. S&:ER had slipped behind a full 
generation of computer software, and its systems effort was not in 
strategic mode. The group had come to be viewed and managed as 
a production factory, driven by low cost and timely processing, not 
product or service innovation. Its broad presence in California and 
e(fident service continued to susta in a growth in retail banking into 
the 1970s. 

Expanding Abroad 

By the 1970s Bank of America had eighty-eigh l overseas branches 
in eleven countries. With the credit market abroad growing faster 
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than that in the United States, management focused on expanding 
such markets to gain economy of scale. Overseas system develop­
ment began in 1968 with a London accounts receivable project that 
was quickly extended to provide a comprehensive analysis of overall 
accounting needs. 

Development of a new loan~reportjng-and-accounting system 
was led by s&ER's Bruce Foster, an experienced systems developer. 
The design sele<:ted after an extended proposal process called for a 
central site with distributed minicomputers in the branches. In Au­
gust consideration was given to means of improving vendor mainte­
nance response to machine failures, wh.ich had become common. 
At the same time, more horsepower was applied. to printing. disk 
storage was expanded, and commitments were made to rapid re­
sponse. Still the systems failed, so in spring 1975, Alvin Rice, senior 
vice president of the International Division, demanded a "high 
noon" review of internationaJ support. TIlis resulted in the transfer 
of international computer support from the central group to Rice's 
organizations. With intemationaJ development fragmented in Eu­
rope, Asia, and South America, Bank of America's systems groups 
lacked the coherent image that Otibank and other competitors had 
fostered. However, electronic banking had not become a force, and 
Bank of America's markets were growing rapidly owing to the 
bank's presence and breadth of produd line. 

Management Succession 

In the early 1970s the four systems groups (S&ER, Centralized 
Operations, Business Services, and Management Science) had re­
ported to Stewart and coordinated with one another, maintaining 
close ties to Zipf. When Stewart retired in 1973, Zipf assumed re­
sponsibility for the computer groups, but being deeply involved in 
managing the California bank, delegated day-to-day activities to 
Fenwick. GraduaJly the systems organizations drifted apart, Busi­
ness SeIVices creating its own development group. As it became 
completely independent and forsook technology sharing, Business 
SeIVices' income growth began to erode and costs increased. 

When iJJness caused Zipf suddenly to retire in 1975, Tom Gausen 
selected Stan Langsdorf, a former comptroller, to be responsible for 
all administrative systems, including S&ER. Langsdorf, a relatively 
passive manager, allowed the three remaining systems groups to 
continue to coordinate domestic development. In 1975, after receiv­
ing permission from the comptroller of the currency, S&ER experi-
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mented with ATMs. Fenwick proposed, but the head of branch 
operations vetoed as too expensive, risky, and counter to the bank's 
tradition of personal service, a statewide introduction of ATMs. 

Bank of America was growing faster overseas than in California, 
where it had begun to lose market share. Its share further declined 
as Security Pacific and Wells Fargo rolled out ATMs and other com­
petitors aggressively introduced new loan products. By 1978 Bank 
of America was being outstripped by all its major competitors and 
losing market share per branch. This loss was due to a variety of 
fadors, growth of competitors, increased price and produd compe­
tition, and lag in systems development significant among them. The 
bank's decentralized, branch-oriented full line of banking empha­
sized loans as the prime source of income; in IT services the bank 
lagged conSiderably behind those of the competition. Senior man­
agement in retail banking had a strong bottom-line profit orienta· 
tion with no in-depth understanding of the economics of systems 
development. Twenty-six executives had to agree to the acquisi­
tion of a significant computer system for the California division; 
consequently, there had been no major improvements in several 
years. 

Orga"izatio1lal teaming dllri"g tire Dedin;"g Years 

The seventies marked a continued shift in Bank of America's strat­
egy from fOCUSing on California to fOCUSing on the international 
scene and on loans rather than on retail banking. This change was 
pushed by capable credit managers with no experience or interest 
in computer technologYi stylistically they were delegators rather 
than hands-on managers. They inherited a split voice for systems: 
Stewart's pleas for caution and cost control and Zipf's thrust to stay 
technologically strong. 

The ability of Zipf to lead actively was encumbered by his respon­
sibilities in managing the largest retail banking operation in the 
world in a time of increasing competition and continued population 
growth. Although he maintained dose contact with S&::ER, adhering 
to his retail banking agenda was a severe challenge, and he could 
spare only modest energies to focus on systems. Further, Stewart's 
formal authority limited Zipf's infJuence. 

Systems continued to grow to keep pace with the overall volume 
expansion but lost its new processes leadership role. The early sev­
enties were devoted to catching up on systems and improving ex­
isting services. S&.ER's experience was in large mainframe systems; 
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developments in distributed systems were produdng innovations 
in which the group had tittle practical knowledge. A1though it had 
developed a large, mainframe-based branch support system on the 
latest IBM equipment, it began to gain experience relatively late in 
1972. The system effort was not in a strategic mode _ at best it was 
considered a production factory and managed as one. S&.ER was 
driven by maintaining low cost and timely processing. not innovat­
ing products or services. Because it delayed its decision on space, 
as well as concern for not being first in a computer technology, the 
bank was a lal'e converter to the IBM 370. This limited its opportuni­
ties to move to on-line query and remote processing. Part of the 
problem was the massive rewrite of existing software that would 
have been necessary and S&:ER's reluctance to undertake that task. 

By the end of the era management had lost aU its managerial 
and system competence to e((ectively gu ide the development of 
competitive information systems. The conversion to the 370 ab­
sorbed S&ER. OnJy system managers were concerned with innova. 
tive systems. There was a complex set of reviews: any proposal that 
required investment and new technOlogy genera ted tension. Hugh 
Dougherty retired when the environment ceased being fun . Fen. 
wick left, not merely because he did not get the promotion, but also 
because of the continued hassles the job entailed. They were the 
last of the old-guard managers, although most of the programming 
efforts were still run by experienced system managers. In five years 
the bulk of the innovative talent in the organization in both the 
systems and management groups had dissipated . Joe Carrera, an 
effective comptroller, was experienced in solving operational prob­
lems but had no familiarity with computers. Having observed !he 
360 debacle, he wanted to ctistance himself from the problem . 

The fundamental cause of this dramatic loss of technological lead­
ership was lack of concern in maintaining an edge. The new man­
agement did not have an understanding and perspective of manag­
ing technOlogy. It was composed of credit--oriented bankers when 
systems had not yet become a powerful force. Leadership must be 
nurtured to be sustained. 

The Long Climb Back: Building Competence 

Clausen, who began to recognize the problem in 1978, appointed 
John Mickel senior vice president in charge of systems. 21 Mickel , the 
fonner CEO of Decimus, one of Bank of America's most profitable 
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subsidiaries, had a strong product-line marketing focus .. ':e was 
charged with staunching the loss of market share ~y revIVing the 
competitiveness of the bank's computer systems ~Jth ~ewer tech· 
nology in the branches. With Clausen's 5ponsors~lp, Mlckel.~m­
mended two critical projects that seemed essentJaI to provl~n~ a 
basis for electronic banking: statewide rollout of ATMs and Shlfting 
the demand-<ieposit accounting system for checking to an on· line 
database system, which would provide easy access to da~ ang sup­
port more rapid development of new products and serv~ces. ~th 
projects received full funding for a two-year implementation: Mickel 
recruHed teams of experienced systems managers and outSide con· 
sultants and hired Peter HiU from IBM to provide guidance in devel­
oping a distributed system. Twenty-six A TMs te~ted by the S~nta 
Clara branch were subsequently deployed stateWide. In 1981, eigh­
teen months into both projects, Clausen wen t to the World Bank 
and Samuel H. Armacost became CEO. Worldwide banking was in 
a credit crisis and U.S. banking was in the process of dereguJation. 
Bank of America's loan and credit portfoliOS were mismatched and 
its decentralized organization was ill prepared to meet demands for 
rapid response.23 . . , 

Armacost embarked on a reevaluation of Bank of Amenca s sys­
tems strategy, recruiting Max Hopper from American Airlines to 
restore momentum in retail banking - Mickel had left to start a 
telecommunications business - and forming a senior retail banking 
advisory committee. 24 Discussions between Armacost and Hopper 
about how to make the bank a competitive systems user became a 
daily ritual, and a vision for the future emerged. Hopper recrult~ 
Bruce Fadem of IBM Systems to run RetaU Banking and Joe Ervin 
to head Operations and Technology. This leam, with Hill, analyzed 
the bank's need to develop an overaU architecture, which was dis­
cussed with an expanded advisory committee. 

With the help of Hill, Fadem, and Ervin, Hopper initiated the 
development of a high-capacity, bankwide comm~nications sy~t~m 
and centralized policy to create an overaU bank view. Recogmzmg 
that enormous investments would be required to bring the bank's 
structure up to competitive standards, h~ initiated two m~jor sys­
tem-development projects - BankAmenca Systems Engmee~ng 
(BASE) and BankAmerica Payments Systems (BAPs) - to proVide 
the essential architecture for the future . As a member of the man­
agement committee, Hopper was involved in discussions of why 
these systems were essential to establish bankwide standards and 
support the eventual integration of inIonnation and payments. 
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Armacost had recruited Tom Cooper, an early ATM proponent, 
an experienced computer user, and a cosl-oriented banker from 
Mellon Bank, to the International Division for the worldwide rollout 
of BAPS. They developed a program to integrate overseas and ex­
pand the product line with BAPS. When Bank of America subse­
quently experienced a series of earnings pressures that made expan­
sion unJXlpular and cost cutting important, Cooper pressed to 
reduce system costs and slow the transition, while Hopper believed 
it was essential to continue. When Armacost sided with Cooper, 
Hopper returned to American Airlines and was replaced by Lou 
Mertes of SeaFirst of Seattle, a Bank of America subsidiary. 

Armacost and Cooper charged Mertes with controUing systems 
costs, establishing a business-oriented planning process, and devel­
oping a boUom-up planning and budgeting process that would pro­
vide an economicaUy sound basis on which the management com­
mittee might evaluate systems investments. Mertes emphasized a 
detailed, analytical economic planning discipline as the core of sys­
tems planning and worked to streamLine and reduce the size of the 
systems organization. When he left a year later after a series of 
system problems, Hill and Fadem became acting managers of infor­
mation technology. 

Gausen. returning to Bank of America in 1986, assumed personal 
responSibility for restoring the bank's leadership position in IT. fijs 
search for a strong IT manager produced Mike Simmons of Fidelity, 
who subsequently launched an aggressive integration of electronic 
banking in Credit and Retail worldwide. Dick Griffith, hired by 
Gausen from the Federal Reserve to manage Wholesale Banking, 
brought with him Bill OU, the architect of the Federal Reserve sys­
tem. With this new team, which possessed more than a hundred 
years of systems development experience, and the competent tech­
nical managers Mickel and Hopper had hired, the systems function 
regained its intellectual base. 

Simmons, charged with demystifying the technOlogy and encour­
aging users to support expansion, worked with Clausen to better 
understand users' requirements. Finishing the implementation of 
BASE and BAPS, they were early marketers of a personal computer­
based treasurer's system. Simmons artfully described the impact of 
IT programs in customer tenos and organized a user committee of 
senior managers that met regularly to review a portfolio of proposed 
projects and establish priorities. 25 He also rejuvenated Hopper's ex­
periments in future technologies and created a lab to test, among 
other products, a new smart card. Most important, his team pro-
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duced reliable, money-making services and products on time and 
within budget. 

Hopper's communications network capitalized on economies of 
scale by consolidating aU systems at the fOUI existing sites into one 
overseas system in London (for Asia and Europe), all national ac­
counts in San Francisco, and South American accounts in Los 
Ange1es. This network, coupled with a coherent hardware. design 
consolidated around a few vendors and software systems Wlth con­
sistent operating systems, lent Bank of America a modem bank 
architecture. At Gausen's retirement in 1992, Richard Rosenberg 
was named CEO. When Simmons subsequently moved on to First 
Boston to continue rebuilding, Rosenberg hired as his new maestro 
Marty Stein of Paine Webber, who was later promoted to vice 
chairman. 

Diversion cost it twenty-two years, but Bank of America has re­
gained its leadership position and is building momentum. The next 
dominant design for information processing in banking, if it is not 
originated by Bank of America, will quickly be appropriated by the 
bank. 

Discussion of Decli"e a"d Regaini"g Mome"tum 

The gradual demise of Bank of America prowess in IT was 
masked by its incredible economy of scale and competence in retail 
banking. The California bank was a classic cash cow as it allowed 
its technolOgical competence to decline. Had it rolled out A TMs, the 
bank might have moved into other new technologies. Technologi.cal 
brass rings appear but quickly pass the hesitators. Senior IT line 
leadership is essential to sustain appraisal of the art of the possible. 
These invesbnents require an understanding of both the potential 
and the risks of emerging infonoation-processing innovations. Had 
the bank been experimenting with minicomputers along with its 
competitors, management might have understood the future trend 
in IT architecture and the need for ATMs. Management has to ap­
preciate the market impact of emerging IT innovations within an 
evolving IT strategy. Few unique innovations cause a strategic shift, 
but the fast pace of change in the underlying chip continually causes 
potential services to appear. To judge the innovation effec:tively 
requires a shared vision of how the organization could fun~tio~ as 
well as how to merge new technologies and move the orgamzatlon. 
The bank leadership lost the planning process and thereby sowed 
the seeds of its eventual loss of leadership. 
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The ensuing saga demonstrates the momentum an IT strategy 
creates and the ability to obtain short-run profits at the expense 
of long-term gains. As Richard Vietor has pointed out, IT was a 
con tributing factor to the mismatch of the bank's loon- and interest­
generating portfolios. Whether that was a direct result of not contin­
uing improvements in management control is not clear. However, 
lack of an integrated overseas system hindered the bank in under­
standing its overall international portfolio and aUowed individual 
managers to pursue different polities. Domestically, the bank not 
only fe ll behind but extended an outmoded technology, creating a 
more costly renovation project. 

The Bank of America had lost its apparent technica1 competence 
and ability to frame technological investments in business terms 
acceptable to the line managers. Whether the loss was reaJ or appar­
ent is irrelevant because the IT group could not arrange a productive 
hearing of the issues and opportunities. A dialogue is essential to 
maintain the ability to perceive the impact of new technologies on 
the market and to believe in the economics of the investment. In 
large part, innovating with IT is a matter of faith created by experi­
ence. A key issue is to perceive how an innovation will affect the 
organiza tion as well as the market. At their peak, Beise and team 
could review an idea and instantly perceive the impact on their 
markets and costs, for example, of the credit card. The technological 
glitch arose from lack of experience in developing and implementing 
the system and failing to involve S&ER. 

The long climb back to competence documents the deep, implicit 
nature of an IT strategy. Management's attentive curiosity to the 
art of the possible and willingness to experiment depends upon 
IT leadership. Information processing typically impacts not only 
procedures and services but also the management process and orga­
nizational structure. The line managers during the decline of IT at 
the bank realized tha t they had to rely on IT and wanted to sustain 
it wi thin their purview. They gradually created a strong control 
system to maintain the status quo- a typical response, as IT causes 
change that can threaten roles, the experience base of individuals, 
and power bases. Creating a vision that includes how the organiza­
tion couJd function and the growth potential is a salient facet of IT 
strategic planning. 

The long road back required not only rebuilding technology but 
also perspective on the competitive value of IT. Clausen saw the 
need and moved but did not weave the effort into the bank's proc­
esses. Armacost, who recruited and empowered Hopper, again, 
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had not embedded IT as a vital element of strategy. When Clausen 
returned, he realized the full court-press effort required to regain 
momentum and effectively built upon former efforts to forge an 
IT-based stra tegy. The saga documents the ease of slipping and the 
expense of regaining momentum. 
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