
Appendix B

OTA Case Studies

In support of OTA’s study of office automation,
several case studies were performed to supplement
the many found in the management literature. In
choosing contractors to perform these studies, con-
sideration was given to the researchers’ scholarly
qualifications, their access to the proposed study
organization, and the relevance of the study to the
needs of the OTA staff. Those needs involved in-
formation on the impacts of office automation on
organizational structure, job content, skill levels,
training and employment levels. In addition, it was
desirable that the studies illustrate a variety of
office settings. Special efforts were made to con-
sult workers at all levels of each organization, be-
cause their perspectives were neglected in many
of the case studies examined.

The case studies summarized here were set in
five types of offices– a small Federal Government
agency, the Office of the U.S. Trade Representa-
tive (USTR); “XYZ Company, ” the corporate head-
quarters of a manufacturer of a consumer product;
the production, planning and control department
of ‘Aircraft Instruments Plant, ” a manufacturer;
an international division of a large commercial
bank (“Commercial Bank”); and three agencies of
the New York City municipal government—the
Human Resources Administration (HRA), the De-
partment of Finance (DF), and the Department of
General Services (DGS).

Office Automation in a Manufacturing
Setting’

Introduction and Background

This case study examines the effects of com-
puter-based technology on one of the most com-
mon “offices” in American industry—those that
handle ordering, inventory, scheduling, coordina-
tion, and control in the manufacturing facilities
of private industry. According to one estimate, the
people working in factory offices make up 10 per-
cent of the clerical work force in the United States.
Clerks take orders for a variety of products, break
the products down into their component parts, then
order parts from a vendor or have them built on
site. As components wend their way through the

‘This section is based on research performed for OTA bv I.eslie
Schneider, Robert Howard, and Frank Emspack,  Har\’ard  Un~versity,

factory, expeditors and production control clerks
track their progress and position them for final
assembly. Finally, still other office workers make
sure the components meet the appropriate qual-
ity standards and ship them to customers.

For the last 15 years, companies have used a
variety of data-entry and computer-printout tech-
niques to create an “after the fact” tracking sys-
tem. Today, the lowered prices of computer termi-
nals and the greater sophistication of software
makes possible “real time’ scheduling and inven-
tory systems. Usually known by the generic term
of “MRP” (for “Materials Requirements Planning”
or “Manufacturing Resources Planning”), such
systems integrate the various functions of the in-
dustrial office and automatically track components
on the shop floor as products are produced; coordi-
nating the entire production process.

The focus of this study was production of gyro-
scopes, that contain over a thousand components,
involving 14 different levels of assembly. This was
the first product to go “on-line.” With accurate
information on the product structure and how long
it takes to either manufacture or purchase each
component, one can work back from the “due date”
of the customer order to determine what compo-
nents to order, how many, and when. The MRP
system can also schedule production by matching
customer orders to plant capacity and provide feed-
back on the work-in-progress. This information sys-
tem can be extended to the purchasing, market-
ing, and finance departments.

The study of the MRP II system implementa-
tion at the Aircraft Instruments Plant illustrates
some of the dangers that ignoring the organiza-
tional dimension of technological change can produce.
It reflects how the demands of a new technological
system can conflict with traditional management
practices and style. It also demonstrates how
worker involvement in and commitment to the new
technology is crucial to success and how new tech-
nical systems, far from making traditional work
skills obsolete, can make certain skills and exper-
tise more important than ever before.

The study site is at a medium-sized factory,
known here as the “Aircraft Instruments Plant. ”
At the time of the study, the MRP II system was
being implemented. This was both a disadvantage
and an advantage for the case study; the imple-
mentation process was observed as it took place.
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But the full impacts are not yet known, although
par t ic ipants  in  the  s tudy d id  specula te  on  what
those impacts will be,

This  p lant  i s  par t  of  the  Aerospace  Business
Group of a major American corporation. Of a work
force of approximately 1,300, some 500 are man-
agerial and professional personnel. The rest are
production and clerical workers represented by a
local union belonging to a large AFL-CIO interna-
tional. The plant manufactures a wide variety of
high-technology products such as aircraft instru-
ments ,  engine  sensors ,  d isplays  and moni tor ing
systems, incorporating some 55,000 different parts.
Much of the work is under contract to the Depart-
ment of Defense, and military specifications re-
quire high quality, strict cost control, and exten-
s ive  documenta t ion  and  recordkeeping .

Methodology

The study was based on 75 hours of interviews
with approximately 30 employees, conducted in
December 1984 and January 1985, Those inter-
viewed included a broad cross-section of managers,
systems designers, supervisors, clerks, shop floor
workers, and union officials. However, the study
focuses on the experiences of the clerical workers
in the plant ‘‘Production Support’ department,
in particular, production planning and control su-
pervisors, clerks, and expeditors. This study looked
not only at the technology, but also at the produc-
tion planning and control, the general manufac-
turing process, the concept and philosophy of
MRP, and labor-management relations,

Organizational Structure

The plant has five basic product lines: gyro-
scopes, heat sensors, electromechanical sensing
and display devices, electronic sensing and display
devices, and flow meters. It also has four “con-
tributing areas ’’-machine shop, coil shop, printed
circuit boards, and silk screen. These areas supply
the five production areas with parts and compo-
nents that are not purchased from outside ven-
dors. There are seven functional areas—finance,
marketing, purchasing, engineering, manufactur-
ing, information systems, and employee relations.
The first product to go on line with the MRP II
system was a gyroscope. The Production Support
Office that handles the gyroscope performs two
functions–production planning and production
control—and consists of a production support man-
ager, two supervisors, and five clerks and expedi-
ters. These clerks and expeditors are “graded sal-

ary” personnel and receive a yearly salary rather
than an hourly wage, but are members of the union.
There is also a Production Support Office for the
contributing areas with its own managers, super-
visors, schedulers, expeditors, and clerks. Finally,
there are people in the shop itself who interface
with these production support personnel—pri-
marily, the shop supervisor, dispatchers, and ~ro
analysts.

Many of the senior salaried workers at the Air-
craft Instruments Plant were hired in the years
immediately following the Second World War and
because of union seniority rules, are now concen-
trated in the highest job classifications, including
the graded salary positions of the Production Sup-
port Office. Because of the long tenure of many
workers, there has been little incentive to invest
in explicit documentation of work procedures and
practices. As this generation retires, the plant risks
losing important job skills that have not been
passed onto younger workers. Systematizing and
formalizing work practices in order to counter this
loss was a major objective for the automated in-
ventory control system,

The Old System

For the last 15 years, the Plant used a computer-
ized Inventory Management System ( IMS) run out
of a centralized corporate computer center in an-
other city. Keypunched paper orders were batch
processed monthly to break the orders down into
component parts. This monthly “profile report”
updated all material on hand, on order, and on the
shop floor, and identified shortages. The Produc-
tion Planning clerks then put out “order action
reports” to Purchasing for outside vendors and
to contributing areas for in-house “make” parts.
In general, this process took a month. 1n addition,
documents were generated setting aside parts for
the manufacture of particular products and list-
ing shortages of parts required to fill current cus-
tomer orders, Supervisors and expeditors in Pro-
duction Control followed these orders on the
shortage lists into, through, and out of the plant,
Other Product Support personnel schedule and co-
ordinate the work of the contributing areas.

The above is a description of the formal produc-
tion planning and control process. Along with the
formal rules, a system of informal negotiations was
necessary to accomplish production goals. The
process was rife with irregularities and conflict-
ing priorities, some resulting from technical limi-
tations of the IMS system. The once-a-month re-
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port quickly became out of date. Accumulated
inaccuracies were difficult to eliminate. As a re-
sult, Production Support personnel often did not
know whether the data on the profile report were
accurate and spent much time tracking down in-
accuracies. The plant had a number of parallel rec-
ordkeeping  sys tems tha t  could  not  communica te
with each other and that were often in conflict.
The organization of work also caused irregulari-
ties because of the multiplicity of smaller compet-
ing suborganizations each with its own managerial
hierarchies, priorities, and goals. In order for these
various units to work together, considerable in-
formal negotiation was required, Effectively per-
forming one’s job might mean doing favors for
other departments in hopes of return favors or put-
ting pressure on someone, but not so much pres-
sure as to make an enemy. This kind of informal
negotiation served to smooth the production proc-
ess and iron out conflicts, but the inefficiencies
were obvious and their elimination was one of the
goals of the new system.

Implementing the System

While the managers recognize that organiza-
tional issues and workers’ attitudes are the key
to the ultimate success of the new system, the ten-
dency has been to concentrate on the narrow tech-
nical details of getting the system installed; or-
ganizational issues have been left for later, and
often either ignored or mishandled.

When the plan for an MRP II system was ap-
proved in 1983, a Core Team was created to select
a vendor and oversee implementation. The Core
Team had representatives from all major functional
areas but the two organizations most directly con-
cerned with employee attitudes—Employee Rela-
tions and the local union–played only a marginal
role. In order to justify the major investment, the
Core Team had to produce a cost/benefit study.
Estimating the costs of the new system was rela-
t ive ly  s t ra ight forward-one- t ime purchas ing cos ts
plus yearly maintenance and servicing fees and la-
bor costs.’ The benefits were considerably more
difficult to estimate. These would include savings
on labor costs, control over data processing opera-
t ions ,  reduc ing  inventory ,  and  speeding  up  the
movement  of  inventory .

The implementation began with an intensive re-
view of the gyroscope production process. Changes

‘The team estimated the MRP  1 I would cost $2 million for the ini-
tial investment (80  percent was for hardware) and $1.7 million in ex-
penses over 3 years. Maintenance and service would amount to $600,000;
the remainder would be training and labor costs.

were planned in the production process, systema-
tizing shop procedures to correspond to the logic
of MRP. The systems designers began writing the
applications software when the hardware arrived
in April 1984.

The MRP 11 system is an elaborate simulation
of the gyroscope production work process. Man-
agers say that increased access to information is
its greatest benefit. However, the computer is not
as yet programmed to correspond to the complex-
ities of the actual work. For example, the system
refuses to release orders if there are missing com-
ponents .  Produc t ion  could  begin  wi thout  those
components if the MRP system were programmed
to handle such exceptions. Much night and week-
end time that could be used for certain processes
is lost because the system is closed down. Since
there is no easy way to record a product moving
backward in the assembly process for “reworking,”
which happens  f requent ly  wi th  such a  complex
product, the MRP often does not know where the
product  i s .

The problems in the gyroscope division during
the first weeks of implementation had to do with
rigidities created by the shift from an informal pro-
duction planning and control system to a highly
formal system. With the MRP system, each time
one level of assembly for a product is completed,
the new subassembly goes back to the locked stock-
room, where its new status is fed into the com-
puter. There is no general floor stock; every single
component  i s  accounted  for ,  “mor tgaged”  to  a
speci f ic  order  number  and under  s t r ic t  cont ro l .
However ,  amids t  the  pressures  of  prepar ing  the
gyroscope division for implementation of MRP,
cata loging general  purpose  f loor  s tock received
a low priority. When the newly functioning MRP
II  sys tem began re leas ing i t s  f i r s t  components
many of these parts (yet to be entered into the
computer or even properly organized in the stock-
room) were left out. In addition, supervisors were
still responsible during implementation for meet-
ing their normal monthly production quotas, an
imposs ib le  s i tua t ion  for  them.

Employment Impacts

In order to justify this major investment, the
Core Team produced a cost/benefit study. The team
projected that one-tenth of the plant’s total work
force (130) people could be laid off over a 5-year
period. With attrition, the overall reduction could
approach nearly 20 percent of the current work
force. These potential savings have not occurred
as yet but are expected when the system is operat-
ing  more  smooth ly .
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Job Content, Skills

The problems experienced during the implemen-
ta t ion  i l lus t ra te  tha t  ins tead of  e l iminat ing the
n e e d  f o r  t r a d i t i o n a l  p r o d u c t  k n o w l e d g e ,  M R P
makes that knowledge more necessary, to ensure
that the MRP simulation is as accurate as possi-
ble. Supervisors have to have sufficient familiar-
ity with the product to know when to ask that the
MRP system be manually altered. Product knowl-
edge is especially important for the supervisors
of Production Planning and Control, the people
with the authority to manually release orders. This
shift of authority from the shop floor to the Pro-
duction Support Office has led some production
employees to see MRP as a threat to their own
control, exacerbated by their perception that the
people in Production Support do not know how
to perform their job effectively.

Knowledge of the system is also necessary for
effective use of the MRP. Production Support per-
sonnel need to know how and when to perform end-
runs  around the  sys tem.  For  example ,  par t s  for
a specific order are released in lots of ten. If only
eight parts of a component are available, the sys-
tem will not release the order until two more ar-
rive. The current lot size must be manually changed
to 8 and the next lot size to 10 in order to begin
produc t ion .

The system has substantially increased the time
that Production Support personnel spend actually
working at computer terminals, by as much as 300
percent; they enter their own data, gather infor-
mation and perform transactions (e. g., releasing
parts onto the shop floor). The need for accuracy
in data entry becomes very important. This, and
the need to identify and handle exceptions demand
constant  a ler tness  and can be  extremely s t ress-
ful. In addition, there are not enough terminals
to handle the work to be done and lighting and
other  envi ronmenta l  condi t ions  a re  poor .

The management is operating under two basic
assumpt ions—that  MRP II  wi l l  requi re  s igni f i -
cantly fewer people to oversee production planning
and control and that because of the centrality of
MRP to the plant organization, those people who
work on the system must be management person-
nel. Many of the new supervisors occupying newly
created positions are young with almost no experi-
ence in production planning and control. They have
often confronted problems that they do not have
the expertise to handle. Unofficially, some experi-
enced employees are still performing the tasks.

One example of shifting work roles is that of the
production control clerk in the contributing areas.

This position
ing materials;
seeing that it
and put  back

formerly involved planning; order-
sending it out to the shop floor; and
was properly machined, inspected,
into stock. The more accurate and

up-to-date information provided by MRP makes
it unnecessary for the production control clerk to
spend a great deal of time on the shop floor. Many
of their traditional tasks have disappeared—some
into the computer system, others taken over by
the new supervisors in the Production Support Of-
fice and by shop coordinators. What is left are cler-
i c a l  t a s k s  t h a t  a r e  r e p e t i t i o u s  a n d ,  s o m e  s a y ,
point less .

When graded salary personnel work with the new
system, it is usually at their supervisors’ discre-
tion and only to perform the lowest level clerical
tasks. The managers claim that this is temporary
and that eventually some additional tasks will be
delegated to graded salary personnel. The union,
however, sees this division of labor between su-
pervisory and union personnel as a contradiction
of the work organization model presented by the
management. This change in the balance of respon-
sibilities puts the union workers most at risk if
the  predic ted  labor  savings  are  achieved.

T r a i n i n g

From the beginning, the MRP training process
encountered serious problems. The Core Team’s
recommendation that a manager be hired and given
full-time responsibility for training on the MRP
project  was  re jected by top management  as  too
c o s t l y ,  P r e o c c u p a t i o n  w i t h  g e t t i n g  t h e  s y s t e m
working resulted in the neglect of training. On the
s u r f a c e ,  t h e  q u a n t i t y  o f  t r a i n i n g  p r o v i d e d  t o
managers and workers seemed considerable. Some
managers ,  supervisors ,  and  hour ly  personnel  a t -
tended a week-long MRP training course at the
nearby factory of the system vendor. The training
for most of the affected work force was a 10-week,
40-hour, in-plant course developed by the Core
Team and the  Informat ion  Sys tems Depar tment ,
which proved far from adequate. Some key work-
ers did not receive training until well after MRP
was implemented. The vendor training course was
criticized, especially the videotapes, as boring and
a waste of time. Workers were not taught how to
use the paperwork that comes out of the system,
and did not understand the logic of the system.

Managers believed that workers did not under-
stand what production control itself was. Work-
e r s  f r o m  t h e  P r o d u c t i o n  S u p p o r t  D e p a r t m e n t
tended to see things differently. They felt they
unders tood how the  work  process  rea l ly  func-
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tioned, but were being asked to learn a highly
formalized system radically different from
what was actually happening.

The superficial training has come back to
haunt the Core Team. The system designers
have had to play a support role that takes val-
uable resources and time away from implemen-
tation of the MRP system in new product lines.

Conclusions

The final organization of work within the MRP
II system is not yet determined. It is still too early
to know whether a work organization based on a
small group of relatively young, new supervisors
can effectively oversee production planning and
control at the plant. The promise of increased deci-
sionmaking for graded salary workers has so far
remained unfulfilled, because of managerial deci-
sions about how technology is used. There may
be a conflict to management as to whether to en-
trust responsibility for working the system to bar-
gaining unit workers or to reserve it within man-
a g e m e n t .

This case study illustrates the fact that techno-
logical change is a social process, in which organiza-
tional choices that shape not only the effects on
people and organizations but the effectiveness of
the technology itself. Managerial choices were a
major  obstacle  to  the  successful  implementat ion
of MRP II; and as MRP 1I was put into operation,
management  d id  not  address  a  var ie ty  of  sharp
contradictions between the new system and tradi-
tional work practices, job categories, and plant in-
cent ive  sys tems.

The management staff feel that these problems
wil l  be  resolved in  t ime.  The  problems are  not
unique, but represent some of the most common
problems that organizations experience when im-
plementing new office technologies. Their resolu-
tion depends far less on narrow technical factors
than on the social processes by which technologi-
ca l  change  i s  managed and negot ia ted .

Office Automation in the Corporate
Headquarters of a Consumer

Product Manufacturer

Introduction and Background

This is a case study of the successful implemen-
tation of an office automation system. It suggests
that choices in managing technological change can

‘This section is based on research performed for OTA by Tora 13ik-
son, Don Man kin, and Cathleen  Stasz of The Rand Corp.

lead to positive outcomes for both employees and
for the organizations, if that is a priority in the
planning and implementation process.

The research site is the national corporate head-
quarters for Company XYZ, a major manufacturer
of a consumer product. In addition to the head-
quarters office, the company includes four manu-
facturing plants located throughout the country.
There are approximately 300 employees in the cor-
porate headquarters and approximately 1,000 em-
ployees overall. The company is a wholly owned
subsidiary of a larger corporation. The study fo-
cused on four departments within the corporate
headquarters-marketing research, planning, the
controller’s office, and product development.

Only one of the four manufacturing plants is
unionized, the pay is high compared to similar
companies, and there is a high degree of career mo-
bility in this company. The company literature
stresses the importance of treating employees well
and giving them the freedom, opportunity, and re-
wards to perform effectively. A second theme is
the importance of open communications. Produc-
tivity is viewed in terms of a total system, em-
bracing employees, equipment, information and
materials. There is a strong emphasis on innova-
tion, risk taking and experimentation, and state-
of-the-art knowledge and technology. There is also,
peculiarly, a strong emphasis on punctuality, with
all employees, including the president, clocking in
every morning. Bonuses are linked to both sales
volume and return on assets, providing an obvi-
ous incentive for improved performance for the
company as well as for the individual salaried em-
ployees.

It is clear from interviews and personnel data,
company brochures and policies, that the corporate
headquarters work force is highly educated, well-
paid, and largely professional. Except for its for-
malistic policies on punctuality, the company close-
ly resembles the “organic” (i.e., nonmechanistic)
model of organizations that management theorists
have touted for years.

Methodology

Semistructured interviews were supplemented
by researchers’ informal observations and archival
information. Interview data were collected from—2
executive managers, 1 manager from personnel,
3 managers from technical departments, 2 key peo-
ple involved in the implementation process, 4 de-
partment headsf 8 individuals outside the focal
work groups who- ‘were links in the process and 20
employees from focal departments, Where possi-
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ble, respondents were selected for participation on
the basis of formal position in the organization
chart. Others were identified during the data-col-
lection process.

The interview format used with all respondents
required 1 to 2 hours to complete. Field notes taken
during research visits were used to construct case
reports for each department and for organizational
personnel; these then became the basis for subse-
quent examination, Preliminary research findings
were reported to the participants in feedback semi-
nars in order to confirm descriptive information,
vaIidate conclusions, and generate discussion of
issues this organization faces as the technological
innovation continues.

Implementation

In 1980, Company XYZ acquired a new chief ex-
ecutive officer who saw a critical role for informa-
tion systems which permit a business to collect,
store, structure, share, and manipulate informa-
tion about previous experiences in order to learn
from them and improve business performance.

The segment of the consumer product industry
in which XYZ operates is highly competitive, with
many strong players. In 1980, XYZ, holding fourth
place among its competitors, was facing major
profit-and-loss difficulties; it needed to increase
market share and cut costs. This impetus led to
an investment in computer technology. The goal
was to replace old batch-oriented information sys-
tems and manual technology with flexible cutting-
edge electronic tools and concurrently, according
to management, to give users a renewed sense of
power, insight, and enthusiasm about their tasks.

A high-level organizational manager (now a Vice
President) was named to lead the planning effort
and put together an implementation team. He
chose employees who had substantial business ex-
perience and a strong sense of strategy, and who,
like himself, were not systems professionals but
were comfortable with information technology. In
addition, he recruited for the team an employee
from another firm with recent systems implemen-
tation experience. The five-person team produced
a business systems plan by first studying the work
of the firm’s many departments to determine what
information needs they had; this task required sub-
stantial input from department employees. Then
the team investigated the kinds of technology that
might fill these needs, relying heavily on technical
advice from an outside consulting firm.

Looking back, the former head of the team em-
phasizes the importance both of employee partici-

pation and technical expertise in the planning. A
direct knowledge of business tasks was critical.
On the other hand, comparing technologies and
assessing their ability to handle the needs required
computer system professionals.

The year-long planning effort yielded an ap-
proved plan and those who developed it were
charged with its implementation. Executive man-
agement was highly committed and provided solid
budgetary support that was apportioned as
follows:

● 10 percent—hardware,
● 10 percent—software,
● 30 percent—software development, modifi-

cation,
● 40 percent—implementation, and
 10 percent–training.

The process operated on a project-by-project ba-
sis, with the plan partitioned into relatively inde-
pendent parts. Each project required its own spe-
cific plan and justification. The plan established
a very general blueprint and performance criteria
for system development but was indeterminate
with respect to order of projects and details of their
enactment. Projects originate either from user
groups or from the technical consultant percep-
tion of a need. The consulting firm operates a cen-
tralized computing facility, the use of which pro-
vides this mid-size firm with more computing
resources than it could support on its own.

The major architectures include a remote main-
frame owned by the consultant firm, another large
computer system on which time is rented, and a
small number of personal computers. The acquisi-
tion of personal computers at this point is un-
systematic and there is no formal responsibility
for their support. They are purchased by employee
request. Although the company does not want to
discourage personal computer use, there are con-
cerns about data security. Only a few people have
more than read-only access to corporate databases.
Analysts can download data from the larger sys-
tems and upload data that they have entered on-
site. There are a variety of systems available for
use through time-sharing that provide several pro-
gramming languages (including a variety of appli-
cations software and a fairly high-level matrix-
structured language suitable for flexible data ma-
nipulation, analysis, and reporting).

In addition to these major applications, word
processing is handled by a small centralized de-
partment doing internal and external correspon-
dence for various departments. Electronic mail is
used primarily for external communications to sub-
sidiary companies. For a variety of reasons, it has
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not been fully implemented within XYZ—draw-
backs were found in two systems pilot-tested, most
employees do not have their own terminals, and
it is seen as hindering personal communications,
which is an essential element of XYZ’s corporate
culture. The company does, however, use Voice
Mail Exchange (VMX) to better manage telephone
communications. Primary VMX communication
occurs between sales representatives in the field
and the Sales Planning department in the home
office.

The Users

On average, employees had been using com-
puters for at least 3 years at the time of the inter-
views. Across the four departments, five employ-
ees had their own workstations; the remainder
shared workstations with two or more others, and
often found getting computer time to be a prob-
lem. In most departments workstation allocation
reflected task demands. In one department, how-
ever, status was also a factor. Actual time spent
working on the computer was extremely variable
across the four groups. Since few people use the
computer all day, it seems reasonable that work-
stations be shared, but the tradeoff of cost v. ac-
cess has not been wholly resolved,

The users in most departments have a range of
options for guiding and modifying the systems
they employ. There is considerable choice about
how to use the advanced tools, left largely to user
initiative. Some employees envision a split between
“haves” and “have nets, ” based on differential ap-
titude for information technology.

Users across the four departments were gener-
ally enthusiastic about the capabilities of the com-
puter systems, although some had specific complaints
such as poor graphics capability and difficulty
moving between databases. Other complaints con-
cerned the databases themselves—the data were
sometimes inaccurate or unavailable. The disad-
vantages cited by users have more to do with lack
of systems integration than with individual sys-
tems. The integration problem had been expected
as more applications were implemented and ac-
cessed by users.

Job Content, Skills

No trends were observed toward mechanization
of work or toward de-skilling of jobs. Most users
reported increased variety, challenge, creativity,
and responsibility. Time savings were universally
reported for individuals and for groups. For ex-

ample, some vital procedures requiring nearly a
day when done manually now require only 1 hour
and are less likely to contain errors. Most employ-
ees use the time gained to take on new tasks and
responsibilities. On occasion, groups have also wid-
ened or redefined their missions as a result of com-
puter use. In terms of bottom-line measures, XYZ
has succeeded in increasing its market share and
cutting total costs per unit output, even though
labor costs are higher.

Reported changes in work were generally con-
sistent across all groups. There was increased con-
trol over work. Work demands increased for some
and decreased for others, depending on the work
group. Rather than create repetitive data-entry
jobs, the company chose to distribute database
updating tasks among the employees using the
databases. This has caused some dissatisfaction,
There were two important between-group differ-
ences. One was a change in management style in
one department-a manager apparently was spend-
ing most of his time on-line and less time in typical
management activities. Opinion was mixed as to
whether this change was good or bad. Another
difference was the degree to which users had in-
vented new ways of doing their work. Many re-
ported that they adapted or modified the technol-
ogy to suit their needs, although most of what they
reported was more appropriately categorized as
a new task.

Most changes in communications resulted from
tool sharing and interactions with others in the
department, rather than increased communication
with people outside their department. Few employ-
ees used computer-based communications, and no
one reported that this took the place of other forms
of communication. Because of the strong empha-
sis on face-to-face interaction, many believe that
electronic communications systems are unneces-
sary and possibly detrimental to intraorganiza-
tional behavior.

Formal job changes were reported in three of
the four groups, but only at the clerk level. Two
clerks believed their recent promotions and pay
increases were due to increased responsibilities and
special assignments resulting from their computer
use. The clerks’ job descriptions in one department
were being updated at the time of the interview,
explicitly because of the new computer-related
higher level skills and responsibilities. The clerk
position in another department has now been up-
graded from an hourly to an exempt one.

While the majority of users found satisfaction
and a sense of accomplishment, others were bored,
less motivated, and working below their abilities.
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Among the reasons cited were increased expecta-
tions about what the technology could do and,
therefore, frustration when expectations were not
met. Another user felt “locked to the terminal”
when trying to meet end-of-period or other deadlines.

Training

Despite the fact that training was a mixed-bag
of formal and ad hoc procedures, most users were
well satisfied with it. For most employees, learn-
ing about the computer system is part of doing
the job. Learning beyond the minimum required
for this purpose is voluntary.

Training varies by department. In R&D, the
tasks are so specialized that general purpose in-
troductory and intermediate courses are of little
help, so training proceeds on an individual basis
with the help of peers. Peer learning also charac-
terized the Planning Department, where only one
person uses the system. Formal classes are offered
by the system vendor. The consultant firm and
the Business Systems Department both provide
training and technical support for users on major
mainframe applications. The amount of time re-
quired for users to learn their systems varied widely
by department. In R&D it took 2 to 3 months; in
Planning, some applications could be used in just
a few days; sales forecasting took about 6 months
to master.

Users mentioned a variety of formal help mech-
anisms, including documentation, local technical
staff, a telephone hot-line, a users’ group, and on-
line help. Some means of assistance, however, were
not entirely reliable. Employees had problems find-
ing some of the manuals they needed, and some
applications were not well documented.

Informal support was crucial to most users. The
learner must find someone who is willing and able
to teach and then find a time when they are both
free. Self-taught “experts” among the employees
performed voluntary support service. While they
seemed to enjoy the teaching role, they believe that
learning support could be more effectively provided
if some resources within the department were for-
mally allocated for that purpose. A resource cen-
ter was one suggestion.

Conclusions

In Company XYZ, a conscious attempt was
made not only to remove the constraints on inno-
vation, but to encourage it. They view computers
as tools needed by competent and motivated peo-
ple to perform their jobs effectively. The technol-

ogy is mission focused, user driven, and can be
guided, modified, and manipulated by users. It is
designed for change as users acquire greater ex-
pertise. The organization had a conscious strat-
egy for implementation that had been carefully
planned, staffed, and budgeted, They attempted
to balance centralized and decentralized decision-
making. The implementation project was charac-
terized by a great deal of user involvement that
promoted a feeling of “ownership” among employ-
ees. The system continues to change and individ-
uals keep finding new ways of working with it.
There is no “post implementation” period. Rather
than minimizing the change, the organization has
learned to manage it.

Computer-Mediated Work in
Commercial Banking4

Introduction and Background

The influences that affect the implementation
of automated office systems can be environmental
or institutional. In this study of the automation
of one group in the international department of
a major Commercial Bank, the original reasons for
deciding to implement the system were environ-
mental-the desire to improve world-wide commu-
nications in the International Department (ID) and
to become more competitive by offering more or
better services. The factors that contributed to the
success of the implementation were institutional,
the most important being the visible and unwaver-
ing support of top management. Key actors were
involved from the beginning and provided their
backing. Users were involved in the feasibility
study and in the actual implementation.

These factors, while critical, are not sufficient
for success. If unwise technical decisions are made
or based on inaccurate technical information, the
implementation is likely to be compromised. While
it is felt at Commercial Bank that the original im-
plementation was a success, there have been some
problems. For example, they were not able to “close
more deals, which was one of the goals; the num-
ber of functions available on the system was re-
duced after the pilot project was completed to re-
duce costs; communications, especially overseas,
have been a problem because of low-speed lines
and lack of sufficient equipment; and at certain
times, the system is heavily loaded which affects
performance and user satisfaction.

‘This section is based on research performed for ()’I’.\  h} ,Jon
Turner, New York Llniversity,
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Commercial Bank has over $40 billion in total
assets and employs some 8,000 people, worldwide.
Since 1977, equity has grown by more than $1 bil-
lion, largely through high earnings performance
achieved by taking advantage of capital market
opportunities.

There has been an intense effort to control nonin-
terest expense. Over the past 6 years, operating
expense has increased at an average annual rate
of 11 percent, compared to 16 percent for a com-
posite of the nine largest U.S. commercial banks.
Several tactics have put downward pressure on
expenses, among them, the application of technol-
ogy in labor intensive areas and internal expense
budgeting.

The International Department (ID) is one of
three groups that make up the banking function.
As part of the ID, the Asia/Pacific Group, which
was the focus of this study, provides commercial
banking services and has well over 60 percent of
its staff located in field offices in Asia and the Far
East.

Most of the 800 information systems personnel
in the bank were part of the Technology Depart-
ment (TD), which developed and maintained most
of the bank’s computer application systems and
ran the data centers. TD was the builder of large,
transaction processing systems and was viewed
by many as being slow and not responsive.

Almost all of the Asia/Pacific Group’s commu-
nication, among the field offices and between the
New York and field offices, took place over an in-
ternational TELEX System, because of the need
for a hard copy record of the communication on
both ends and because time differences restricted
the time available for telephone conversations dur-
ing the normal business day. Long (15-20 page)
loan proposals had to be sent between Tokyo, Hong
Kong, New York, and London several times dur-
ing their preparation. Preparation of TELEX mes-
sages was time consuming for the principal and
the secretary, inefficient, and error prone. It dis-
couraged sending messages.

The possibility of using computer and commu-
nication technologies to overcome the communi-
cations problem in ID was of interest to the head
of the Asia/Pacific Group, who realized that poor
communications was compromising his people’s
performance and his ability to control them.

Implementation

Initially it was thought that communicating
word processors in each location could handle the
job, but this approach was too limited. The Office

Information System (01S) was then planned. It
was intended to be integrated, providing a variety
of functions, for example, electronic mail, coupled
with text editing to deliver information directly
to people in the field.

The concern over controlling expenses meant
that the pilot had to be tied to clear-cut goals. It
was to be a means for increasing revenue and a
catalyst for behavioral change, to improve com-
munications, and to be financially justifiable in
terms of cost savings. Specific goals in customer
service were same day response to 30 percent of
customer Money Transfer Inquiries from field loca-
tions and elimination of all routine customer in-
quiries from the field to the New York division
Customer Service Officer. Other goals included
building a database to assist in identifying cus-
tomer needs, developing and monitoring market
plans, and permitting broader product require-
ments’ assessments across units. Finally, the 01S
pilot test was to reduce the amount of time mar-
keting personnel spent on administrative matters
by 15 percent, eliminate 25 percent of the problem
solving workload of the New York based Customer
Service Officer (permitting more time to be spent
in customer contact) and reduce secretarial workload.

Planning for 01S began in the spring of 1982.
Equipment was installed in New York during the
summer and in the field during the winter of 1983.
Evaluation continued into the beginning of 1984.

An employee was hired to implement the 01S
who had experience in implementing a similar sys-
tem for another financial institution. The bank also
retained a consultant. A two-stage pilot test gave
ample opportunist y to debug and configure the sys-
tem. A member of the Asia/Pacific Group was the
full-time user representative on the implementa-
tion team.

Equipment.- The 01S included word processing,
electronic mail, document processing, desk man-
agement with calendar, and calculation abilities,
and forms development in one integrated package.
The system is connected to a time sharing system
and to the bank’s mainframe computers. A 72 line
statistical multiplexer (STAT MUX) tied to a
microwave link is used to connect the equipment
between New York City offices. Terminal trans-
mission speeds are 9,600 baud at the headquar-
ters office, 2,400 baud at another NYC location,
and 1,200 baud on the overseas and dial-up links.
The system can access the time sharing system,
transactions for each customer, commercial loans,
historical records, financial asset inventories, and
all other banking databases.
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Methodology

This study focused on the individual worker, al-
though some conclusions were drawn about work
group, departmental, and organizational processes,
Semistructured interviews, memoranda, and obser-
vation were the primary method of data gather-
ing. Respondents were selected from all levels of
the department studied, ranging from clerical to
department head, based on the participation in the
implementation and on their position in the orga-
nization. For purposes of verification, at least two
subjects were selected from each work group and
from each organizational role. They included work-
ers who had been in the field at the time of imple-
mentation.

An open ended interview selection process was
used, adding personnel to the list as their roles
were identified. The senior personnel were inter-
viewed last to permit the identification of critical
policy issues.

The Users

One of the goals of the system designers was
that everyone would prepare, send, and receive
their own messages. Officers would read their mail
first thing in the morning and prepare their own
replies. They may check the system 3 to 4 times
additionally during the day. The system is used
heavily by personnel when traveling to field loca-
tions. However, the lack of enough terminals in
overseas offices limits access to the system. The
speed of the lines and the need for certain opera-
tions offices in New York to be open in order to
use on-line files also restricts the usefulness in the
field offices.

Secretaries make extensive use of word process-
ing and electronic mail. Large documents are pre-
pared off-line, proofed, corrected, and then trans-
mitted over 0IS. The low-speed lines restrict use
of the system interactively.

In New York, most employees in Asia/Pacific
have their own terminals which, along with the
higher speed lines, encourages use. Employees do
much of their own document preparation. Officers
and support staff make extensive use of the con-
nections to other systems, directly accessing the
Money Transfer, Cash Connector, and Historical
Research systems. An active officer in New York
might be continuously logged in to the system,
receiving 10-15 messages per day and transmit-
ting 7-10. Meetings may take place around a ter-
minal while scrolling through a document or list.
Some officers use 0IS to access the time sharing

system where they execute analytic procedures and
route the output back to the terminal or printer.
A spread-sheet function is used for preparing plans
and can be downloaded to a personal computer and
back into OIS.

Job Content and Productivity

The content of secretaries’ jobs has clearly im-
proved. Previously, up to 40 TELEXs per day
would be sent, which meant spending 2 to 3 hours
in a TELEX room and many more hours in prep-
aration. Now principals send most of their own
messages. Because not all offices have 01S, some
TELEXS are still sent, but this is much easier with
the 01S. The secretaries’ typing load has been re-
duced and now consists mainly of larger manu-
scripts. This has freed them for other activities
that includes some customer contact and some re-
search. The word processing software helps them
to create more “professional” looking work. Some
secretaries feel that the total amount of paper has
decreased; however, many principals do not agree
with this.

The secretaries feel that they have acquired new
skills and that they are more productive. New ca-
reer paths have opened up for some secretaries who
showed unusual interest in or skill with the sys-
tem. Some were promoted to system “expert,” pro-
viding consultation and teaching to others in the
group. Some were transferred to the Information
Management Systems group where they are pur-
suing a systems career. Management appears not
to have anticipated the change in work mix for
the secretaries. Each secretary has been left on
his/her own to work this out.

Some managers feel that the system helps them
establish priorities in their work or that they are
more aware of what is going on in overseas offices.
Because information is easier to transmit, more
is sent. Principals feel more productive because
the number of telephone calls and memos has de-
creased, messages sent on the system tend to be
brief, there is less time wasted in telephone tag,
and more reports are distributed over the system.
The Monthly Profitability System used in plan-
ning, formerly took several days to distribute, Now
it is distributed instantly by electronic mail. Al-
though more useful information is being commu-
nicated, the number of trivial messages has also
increased, Communications tend to be among peers
rather than flowing up and down the hierarchy.
For certain people, the system has served as an
excuse not to get out into the field. There is some
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concern that management will see everything
through the machine and will not benefit from ex-
posure to the field offices and customers.

In times of great pressure or emergency, work-
ers at Commercial Bank tend to revert to their old
methods of doing work. They pick up the phone
to relay messages or they may not read their elec-
tronic mail for several days.

The effectiveness of the organization as a whole
seems to have increased because of the increased
access to the various databases such as historical
records and customer transactions.

Training

The original concept for training was one-on-one
training. Often an on-site person in each office was
designated as the “expert” in that office, received
special training, and became a “friendly’ source
of information. While there was some “cultural”
resistance to using the system in the field at the
more senior levels, this was a short-term phenome-
non and disappeared when the “boss’ began using
it.

Special care was taken to have documentation
prepared and to provide training sessions on the
equipment. The training was staggered to accom-
modate new users over time. A good portion of
the staff were trained by their colleagues, rather
than in the formal training sessions. The simplic-
ity of the system and its self-help features made
it easy for many of the staff to learn on their own.

Organization

Although there have been no major changes in
structure or social support, the system has facili-
tated social interaction among levels. Since the sec-
retaries were the first trained on the system, they
later aided in teaching senior officers. This served
to break down social barriers between levels, par-
ticularly in the field offices.

The system also permits more time/place flexi-
bility in performing work as managers can do their
work from home or hotel rooms and do not have
to spend as much time on the telephone. Formerly,
all information was sent to New York for entry
into the systems. Some of the data entry is now
done in the field, which better distributes the work-
load and makes the system more current. Also,
field personnel communicate directly with opera-
tions to resolve some problems rather than going
through the Customer Service Officer in New York.

Conclusions

Employees at Commercial Bank feel that there
has been an increase in individual productivity and
more communication with customers. Although
this improvement is difficult to quantify, a 1 day
turn-around on approvals for certain proposals has
made the bank more responsive to customers. Mar-
keting personnel have not reduced the time they
spend on administrative matters and Customer
Service Officers still handle most of the contact
with the field. In the New York offices, the num-
ber of secretaries has decreased from 11 to 7. La-
bor savings figures were not available for the field
offices.

01S will not be fully cost justified on the basis
of electronic mail alone. One of the most impor-
tant benefits of the system is access to the vari-
ous application systems such as money transfer,
commercial loan, and collections. The full poten-
tial has not yet been realized. The use of leased
lines and satellite communications could increase
bandwidth and make the system much more usa-
ble in the field. Local processors in major regions
would reduce traffic on the relatively slow trans-
oceanic links. The real payoffs will occur when the
system is used as a single interface to all written
material and this has not yet occurred, possibly
because of the costs involved, This is an example
of the conflict between controlling operating ex-
penses and taking advantage of office automation
to improve operations.

Development, Implementation, and
Impact of Office Automation at the
Office of the United States Trade

Representative

Introduction and Background

Office automation at the Office of the United
States Trade Representative (USTR) has estab-
lished extensive system capabilities in a relatively
small agency with wide ranging policy responsi-
bilities. The ratio of terminals to employees is
almost one-to-two, an achievement that is not com-
mon at this early stage of development.

This case study reviews the brief 25-year his-
tory of the office, its role in international trade

“This section based on research performed for ()’I’A  by J$rilliam Neu-
feld, consultant, Washington, DC.
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policy, early efforts to automate a number of func-
tions to aid in carrying out its responsibilities, and
how these early efforts served as the beginning
of the present automation system.

USTR is a small agency with a permanent staff
of 122 in 1984 and a total staff including contrac-
tors and part-time personnel of 183. Assisting the
USTR with his responsibilities for trade negotia-
tions are three Deputy U.S. Trade Representatives
who also hold the rank of ambassador, two in
Washington and one in Geneva, Switzerland. There
are also assistant representatives in trade policy,
industrial and energy policy, international invest-
ment policy, agriculture and commodities, General
Agreement on Trade and Tariffs (GATT) affairs,
and for several specific areas of the world.

Three events contributed significantly to devel-
opment of office automation—commitment by the
United States to a new round of multilateral nego-
tiations and the need for a method to handle large
volumes of trade data and material, the failure of
the Department of Commerce to assume a leading
role in the creation of a centralized trade database,
and the introduction of microcomputers into the
workplace. Computer technology suggested to
USTR that a database could be developed specifi-
cally for international trade, from data that ex-
isted in files of many different agencies with re-
sponsibility or interest in international trade. A
consolidated base of accurate information was
greatly needed.

Initial efforts by USTR to centralize trade data
used contracted computer and programming time.
A plan was outlined utilizing the hardware and
programming capability of the Central Intelligence
Agency (CIA), including the development of com-
munications capability between the USTR Wash-
ington and Geneva offices by high-speed data link.
The program was eventually transferred to the De-
partment of Commerce computer facility and to
a computer system at the National Institutes of
Health.

In 1977, USTR formally proposed development
of a centralized computer system for the trade com-
munity to eliminate duplication of effort. It would
require each agency to contribute data to an infor-
mation pool. A major goal was to give trade profes-
sionals direct access via computer terminals to the
data. The system became known as the Trade Pol-
icy Information System (TPIS). The NIH, Divi-
sion of Computer Research and Technology was
chosen as the main computer support facility be-
cause many agencies already used the system and
it was cost effective. By 1979, the data system

was working and in 1984, it was renamed, Trade
Policy Staff Committee (TPSC) TradeNet. Office
automation followed development of the large
system.

Methodology

Personal interviews were conducted with 37 peo-
ple, including 10 senior staff, 15 professional staff,
and 13 secretarial staff members. (Secretarial staff
at the agency currently number 46, including 3 con-
fidential secretaries.) Four of the ten senior staff
interviewed had terminals on their desks; the oth-
ers did not have direct access to computer termi-
nals. All but three of the professionals interviewed
had computer terminals at their desks.

Terminals had been available to most of those
interviewed for 1.5  to 2 years. Few USTR staff
used the system directly before that. Office auto-
mation is a recent development, and work patterns,
habits, expectations, and performance are still
changing. In spite of this it was difficult for some
respondents to recall how they worked previously,
and conversely, difficult for senior staff to notice
significant change because they have not partici-
pated as fully.

Implementation

The computerized trade database has become
a major component of the tools used at USTR and
was the forerunner of the office automation sys-
tem that eventually developed. The interagency
trade database and some additional electronic ca-
pabilities evolved over the course of 15 years. In-
troduction of a more fully integrated and compre-
hensive office automation system took place in only
5 years.

There was as much planning and consideration
on the part of the Computer Group and senior man-
agement as time and budget allowed. The first fea-
tures to be developed were systems for sending
messages between offices electronically and for
keeping track of incoming mail to assure timely
response. This system, although not unique, was
ahead of many other such programs in government.
Since most of the agencies participating in the
shared data network had some terminals allowing
direct access to the computer facility, an electronic
mail system was introduced in 1980 using the ex-
isting elements of the TradeNet system. It allows
users to send and receive messages and completed
documents, and enables members of the Trade Pol-
icy Staff Committees to transmit unclassified
documents. The system serves nine agencies, in-
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eluding the Office of Management and Budget;
Departments of Agriculture, Commerce, Interior,
Justice, Labor, State, and Treasury; and the In-
ternational Trade Commission. A telemail system
is available for communication 24 hours per day
between Washington, Geneva, USTR Ambassa-
dors, and staff members on travel. It is also possi-
ble to use this system to transfer documents into
the word processing systems in Washington and
Geneva.

USTR had only begun to purchase terminals for
those outside the computer operations group in
1980 and electronic mail was not available to all
staff. To use the electronic mail or database sys-
tems, it was necessary to use one of the few termi-
nals available through the computer operations
group. To encourage users to sign on to the sys-
tem frequently despite the inconvenience, a calen-
dar was published electronically of daily meetings
and events held at USTR. The International Trade
Commission added a calendar showing trade deci-
sions being considered by the Commission each
week. A system designed to keep track of the in-
creasingly large amount of correspondence directed
to the agency was developed at the same time.

By 1980, the agency had acquired a computer
to do data manipulations and communicate with
the NIH system, and a minicomputer with capa-
bility of supporting 128 users. A needs study rec-
ommended that the ultimate configuration be a
combination of stand-alone units and shared logic
terminals that would use the same software, be
linked through telecommunications, could access
electronic mail and files, and could share common
resources such as printers. Terminals were placed
in only a few offices at first, but as professionals
gained experience using the system, others asked
for terminals. By the end of 1983, more than 50
terminals had been installed. All secretarial staff
will eventually receive stand-alone machines. There
were 36 more microcomputers on order at the time
of this study.

Training

Organized training activities for users of the
trade data system expanded in 1981. A USTR Com-
puter Users Manual was issued. Formal group
training and orientation sessions were held. Indi-
vidual training sessions and ongoing technical
assistance was provided on demand to new users.
A staff of six “information counselors” was hired
within the Computer Group. Additionally, six part-
time student workers were added to assist with
the increasing workload of the Computer Group,

including maintenance and updating of the sys-
tems, updating training manuals, and preparing
the daily newsclip service.

A vendor provided training for secretarial staff
members after acquisition of 18 microcomputers
in late 1983. Training by outside sources of both
professional and secretarial staff was cited often
as one of the least attractive experiences with
USTR automation thus far. All found it to be un-
satisfactory because of the use of ‘‘computer lan-
guage” to describe operations and lack of expla-
nation of technical details. The agency has found
it more satisfactory to use in-house staff for train-
ing because it is more useful to the employees and
because it is more cost effective.

As the agency and the system grew, computer
operations personnel were engaged almost full time
in system construction, maintenance, and respond-
ing to requests for assistance, leaving little time
for organized training. A “control desk” has been
recently established to assure that someone is
available to answer questions or help solve prob-
lems, releasing the Computer Group staff for other
tasks including advanced training sessions.

Job Content, Skills

About one-half of the senior staff, including the
agency’s top official, uses the terminal in their of-
fice infrequently. The reasons most, often cited are
that they do little creation and revision of docu-
ments or data retrieval and analysis. Because the
agency is so small, use of the calendar function
is not crucial. They do not use electronic mail in-
ternally or between agencies because either they
or their counterparts in other agencies do not have
terminals available. They do not use the word proc-
essing capabilities, preferring to rely on their subor-
dinates to produce required documents or data on
request. They use the telephone or short memos
and letters to conduct business. Negotiating trade
issues, or discussing policy options, duties primar-
ily reserved for senior staff, requires face-to-face
contact with counterparts in other countries or
government agencies. “Diplomatic niceties” would
preclude the use of teleconferencing technology for
conducting trade talks or other negotiations. As
a result of not having a need to use a terminal,
half of the senior staff interviewed expressed some
reluctance about learning to operate the equipment.

The opposite was true of most professional staff.
They use their terminals frequently. In the absence
of time or opportunity to participate in formal
training sessions, all said they learned the most
about how the system worked by “playing with



it. ” Each interviewee suggested that it had taken
some time to become comfortable with the idea
of typing rather than writing, or with the techni-
cal aspects of the equipment.

Most professionals described increased self suffi-
ciency in document production as the greatest time
saving, as well as adding greater satisfaction to
the job. Without the need to rely on secretarial
support to do drafts, rewrites, or make copies, the
process became not only faster but less stressful,
Secretaries commented that they believed there
was less anxiety on the part of professionals, who
used to wait for typing, and less stress on secre-
taries as a result.

Professionals noticed that deadlines on occasion
had moved up as the ability to meet them had im-
proved. Senior staff said that they had become
more conscious of time saved, and as a result, de-
layed making assignments knowing their staff
members were able to meet shorter deadlines.
Professionals described significant changes in in-
dividual writing style; word processing capability
enables them to spend more time thinking about
their subject. Senior staff, again without excep-
tion, suggested they were more likely to send a
document back to correct small errors or to add
clarification because they knew it would take much
less time with the automated equipment.

Several professional and secretarial staff mem-
bers were more satisfied with their jobs because
automation let them do their work better. Some
secretaries performed more typing in the same
amount of time; others spent less time typing the
same amount of work. Some were dissatisfied be-
cause the job was uninteresting, especially those
whose workload had been drastically reduced. In
a few instances, secretaries had been able to take
on new responsibilities such as research and writ-
ing. If that becomes general, the secretarial staff
may seek increased pay to reflect these responsi-
bilities. But because USTR is a small agency, op-
portunities for advancement may be limited.

Productivity

USTR has a growing workload and the need to
keep up with changing conditions. The “product”
of the agency is, at the broadest level, advice to
the President regarding trade policy options and
choices, and serving as “honest broker” between
the many groups with an interest in trade policy.
When measuring the effect of office automation
at USTR therefore, one must evaluate fairly in-
tangible products—coordination of discussion, in-
terpretation of facts, analysis, and thought. More
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and better databases have contributed greatly to
effectiveness in carrying out this mission.

Increased productivity at the professional level
was achieved by the use of the electronic mail sys-
tem. The ability to send and receive documents
by electronic mail has improved the process of com-
ment and clearance. The time for review and clear-
ance of trade policy positions and papers had been
cut in half in some cases.

Professionals felt that they could get their work
done much faster, which allowed them to clear up
backlogs, Without exception, respondents described
a decrease in real time of 50 percent in completion
of projects.

Organization

As yet it is impossible to relate hierarchical or-
ganizational changes within USTR to the intro-
duction of office automation, No major organi-
zational changes have taken place since 1979.
However, a number of established office relation-
ships have been affected, especially between profes-
sional and secretarial staff members, As many
professionals become adept at performing their
own word processing, some secretarial staff have
begun devoting more of their time to other work
while others have become dissatisfied with their
jobs and the lack of challenge.

The increased knowledge and contact with others
in the trade community may change the career ex-
pectations of the junior staff. When senior staff
become more familiar with the potential of the sys-
tem, they may assume more direct responsibility
for day-to-day conduct of operations.

Conclusions

The agency has a better understanding of issues
under negotiation because of their automated sys-
tem that provides more pertinent information on
a wide variety of issues. Staff productivity has in-
creased, the number of meetings required for doc-
ument clearance has been reduced, and the time
savings allow them to keep up as issues develop.
The professional staff are faster to act and react,
have been able to adapt to expanded responsibili-
ties and have better data to support their analytic
work. The secretarial staff produce work of higher
quality and the office runs more smoothly.

The system is appreciated by all of the employ-
ees in this agency, although to varying degrees.
The senior level employees do not have much oc-
casion to use it, the professional employees are
innovative and interested in their use of it, and
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the support staff’s experiences range from bore-
dom to hope for advancement.

The results of this study, while not unexpected
or dramatic, provide indications of the types of
personal and organizational changes that have
occurred with office automation and also provide
points of departure for speculation on future
changes that might occur as personnel become
more familiar with the system capabilities.

The Impact of Office Automation on the
Municipal Work Force of New York City’

Introduction and Background

The primary theme evolving from a study of the
office automation process in three agencies of the
New York City Government is that management
strategies and agency goals play a fundamental
role in determining the effectiveness of public sec-
tor as well as private sector office automation. Im-
proved productivity in terms of increased output
was achieved in these agencies. However, two
different methods of automating services had
different effects on output, worker satisfaction, and
quality of service. The assembly line style often
used for processes which can be mass-produced
and processed repetitively, resembles the indus-
trial assembly line in its effects. Customized serv-
ices that enable creation of databases for new ana-
lytical purposes were generally more successful in
increasing output, worker satisfaction, and qual-
ity of service.

This study looked at four occupational catego-
ries—clericals, paraprofessionals, professionals,
and managers. The principal findings were—an in-
crease in work output; a perceived increase in the
quality of output; and under certain circumstances,
evidence of the creation of new work. Reduced em-
ployment has been an objective of the New York
City Government since fiscal problems of the mid-
1970s and the cost-justification of acquiring auto-
mated equipment has included a reduced work
force.

The three agencies studied in New York City
were the Human Resources Administration (HRA),
the Department of General Services (DGS), and
the Department of Finance (DF).

The HRA is the largest municipal agency in this
city, with 24,000 employees and a budget of $4.1
billion. It serves over 1.5 million poor and elderly

‘This sec~ion is based on research performed for ()’f’A  b}’  Joan
(lreenbaum of (’ity  IJniversity of New York, an{i (’ydney  Pullman and
Sharon  %ymanski, The I,abor  Institute, New }’ork  (’it}’.

through public assistance, food stamps, Medicaid,
day care, shelters, protective services, and job
placement and training. Before 1979, all typing
was done manually. The massive paperwork and
spiraling costs caused HRA to develop a plan to
automate. Today, 23 office systems serve 39 of
the 52 program and administrative support areas,
providing word processing, data processing, and
communications in a single system.

The DGS provides support services to other city
agencies, such as distributing and maintaining mu-
nicipal supplies and services, producing all city
publications, constructing and maintaining the
park and street lighting systems, providing all con-
struction services, maintaining city vehicles, and
managing the public radio station. DGS had 2,500
full-time employees and a budget of $350 million
for fiscal year 1984. In order to improve its service
delivery, productivity, cost containment, and rev-
enue enhancement, DGS setup a Technology Task
Force made up of technical managers from vari-
ous units. All employees were encouraged to take
part in the selection and implementation of office
systems. Word processing was first introduced in
1980. Two systems with 23 terminals in two build-
ings performed straight word processing tasks.
The first users were volunteers. In a short time,
the demand from workers resultecl in more rapid
introduction of the systems. The system has been
upgraded twice since 1980, evolving from a word
processing system to a hybrid system, which in-
cludes data processing applications. The system
is also linked to the city’s central mainframe com-
puters to further integrate word and data process-
ing applications.

The DF administers and collects all taxes, real
estate assessments, and other city revenue. It
manages and invests city finances and adminis-
ters the payroll. Office automation systems have
contributed to the department’s efforts to reach
its revenue goals. Before 1980, 90 percent of the
work at the DF was batched, typed. and handwrit-
ten. Over 1,500 installment agreements for tax pay-
ments were tracked on 3x5 cards. The quality of
letters mailed to taxpayers and the productivity
of the workers was low. There were few produc-
tion reports or controls and a general lack of man-
agement control. Since 1980, a centralized word
processing pool and a microcomputer center for
tracking of tax records and producing reports has
been created. In 1984, the DF had 34 micros, 20
word processors, and 40 to 50 terminals connected
to the mainframe. The agency is requesting 80
more microcomputers.
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Methodology ing that there is a trend towards more administra-

te approach for this case study was to locate tion and supervision, which mirrors trends in the

a number of distinct mini-case sites within the mu- private sector.

nicipal government in which to conduct data
gathering workshops. A matrix was developed of
the following variables—type of office automation,
date of system introduction, and agency service
type. Interviews were conducted with appropri-
ate commissioners, city directors, department man-
agers and supervisors, and union officials to gather
background information and to gain acceptance
for the study.

Data gathering workshops were conducted for
each group of employees (clerical, paraprofessional,
professional, and managerial), except in the case
of managers using personal computers, where it
was more appropriate to carry out individual in-
terviews, Participants were selected on the basis
of the length of time in the department, with pri-
ority given to employees who had been in the
agency before the introduction of the new system.
Participants in the workshops filled out activity
sheet/questionnaires on background and educa-
tion, job content, work organization, history of
work site, health and safety, and their recommen-
dations. Discussions then facilitated an interchange
of information about each subject area and greatly
enhanced the information gathered.

Employment Effects

The increase in output has resulted in some re-
duction in staff and there are plans for future re-
ductions. City officials must cost-justify their re-
quests for additional automation and clerical work
is usually targeted for cost savings, because it is
easy to demonstrate that data-entry and word-
processing functions can be performed with fewer
workers. The Financial Plan: Fiscal Years 1984-
1988 for the three agencies studied projected re-
duction of 13 administrative positions in HRA, 36
staff positions in DF, and 15 clerical positions in
DGS. These reductions would be achieved by
means of attrition.

As a percentage of full-time city workers, office
and clerical workers declined from 19.7 percent in
1982 to 18.6 percent in 1983, although there had
been increases between 1980 and 1982. The per-
centage of professionals has declined while para-
professionals increased, The most consistent increase
is in the category of ‘‘Officials and Administra-
tors , which increased from 4.8 percent in 1979
to 8.9 percent in 1983. The total number of city
employees did not increase nearly so much, indicat-

Work Organization, Job Satisfaction
and the Working Environment

The overall response towards office technology
by workers participating in this study was favora-
ble. Clerical workers tended to define their satis-
faction in terms of release from tedious manual
work. Word processing operators found automa-
tion “more fun” than previous work and perceived
that work quality was improved. Professionals’
favorable rating is related to the amount of infor-
mation that technology makes available, the speed
and control it provides and the potential for new
uses of information.

Worker participation in the introduction and use
of office automation was most limited in work units
in which the tasks were previously rationalized.
The automation intensified the rationalization of
these tasks. Agencies that had more flexibility in
the services they offered, experienced greater
worker involvement in the planning and implemen-
tation process.

Dissatisfaction was expressed by clericals, spe-
cifically with increased amount of work, routine
and boring tasks, lack of promotional opportuni-
ties and physical problems such as eye strain,
headaches, backaches, and stress, In a centralized
work organization in the DF, the process involved
moving the typists and support staff in 30 work
units to a windowless basement room with inade-
quate ventilation, lighting, and noise control. Type-
writers were removed from work units so that all
correspondence would flow through the central
pool. Correspondence was standardized to include
boiler-plate paragraphs. Management sees the ben-
efit as a more integrated work process that can
respond to set quotas, increased quality of work
that elicits more confidence from the public, and
increased tax collections. The women in this unit
felt that they were doing more work for which they
were not being compensated, that the work was
boring and that learning new skills was thwarted.
An unintended side effect was that to overcome
lack of an adequate supervisory system, the women
had to work together to coordinate and organize
their work; this provided them with a feeling of
‘‘running the show’ albeit without adequate train-
ing and supervisory assistance.

The DGS reorganization resulted in small clus-
ters of women working as a team with consider-
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able control over all facets of their job. The micro-
computers were introduced as a resource and tool
for those who chose to use them. Training was pro-
vided to all employees by an agency-wide training
center, with no segregation by level of employees.
The managers of this agency see the lines between
clericals and managerial workers blending such
that a clerical worker is not “only a clerk” and
that managers increasingly take on more clerical
duties.

A correspondence was found in this study be-
tween the number of hours clericals spent on the
equipment and complaints of eye strain, backache,
stress, and fatigue. Paraprofessionals overwhelm-
ingly linked increased stress with an increase in
workload and to an increase in supervision in the
form of more required reports. The poor quality
of the working environment contributed to health
and morale problems. In most instances, clerical
and paraprofessional workers were not consulted
about how the introduction of office automation
would affect the design of the work process and
work areas.

Unlike clericals, professionals tend to use micros
for inquiry that is immediately job specific. All
of the professionals liked the equipment, but the
amount of work they do has increased. Case-
workers in HRA expressed frustration with hav-
ing to spend additional time checking on the infor-
mation that is generated by the automated forms
system. Before automation, they were responsi-
ble for determining what basic information was
needed and what forms would be sent out to ob-
tain it, Now, a new clerical position and a para-
professional position are responsible for these pro-
cedures. The caseworkers feel that these workers
do not understand what information is important
to the process and tend to make more mistakes,
increasing the workload of the caseworkers.

Tax auditors in the DF, question the effective-
ness of the automated system since their proce-
dures have become fragmented and, according to
the auditors, more clerical in nature. They acknowl-
edge that the computer generates more informa-
tion quicker and provides more control over the
status of each case, but feel there is less need for
their professional training and judgment.

Analysts in the DGS quickly discovered the
speed and wider range of reliable information that
was available to them. They cited two results—a
power shift in their favor (they had more data on
the various work units they visited) and an enlarge-
ment of their jobs to include providing more tech-
nical support. Analysts felt peer pressure and self
pressure to become more computer literate. Spend-

ing so much time on the system caused one ana-
lyst to say, “I need to pause occasionally to remem-
ber that I’m a human being. ”

Job Content and Occupational Mix

Whether skills increase or decrease with the in-
troduction of office automation did not seem so
pertinent in this study as did a redefinition in the
meaning of skill. The traditional view of clerical
work sees it as a series of routine, highly repeti-
tive tasks that must be incorporated into machines
to improve efficiency and productivity. However,
there are “invisible skills” that cannot readily be
discerned by an observer but are crucial to the
smooth functioning of the organization. For ex-
ample, coding and entering information from the
mail into a CRT terminal requires knowing a vast
number of current codes and numerous outdated
codes which must be updated. The process is also
dependent on the worker’s sequential decisionmak-
ing and actions. Since the information entered by
clerical workers instantaneously becomes part of
the database from which other information, con-
clusions and actions will be generated, the respon-
sibility of the position has increased. The clericals
organized into pools and clusters found an in-
creased need for communication with many differ-
ent work units and for judgments as to the mean-
ing of the job orders. These “invisible skills” tend
to be used for job descriptions, evaluations, and
salary decisions only for professionals.

Tax auditors felt that their jobs were being rede-
fined by “clerical” tasks. With the new system,
their tasks involve checking various forms gener-
ated by the computer, reviewing other auditor’s
work for errors and lack of clarity, and screening
batches of tax returns.

The changed nature of the work has not changed
either the job descriptions or salary level for audi-
tors, but such a possibility is reflected in the history
of the change in the job content of caseworkers,
classified as professionals. During a restructuring
in 1971, the information gathering portion of the
caseworkers’ jobs was removed and assigned to
lower paid positions. Many caseworkers were reas-
signed as lower paid “Income Maintenance Spe-
cialists’ and ‘Eligibility Specialists. As a result,
the 10,000 caseworkers in the city have been re-
duced to 4,000. No caseworkers have been hired
since 1972 and there have been virtually no pro-
motions.

Job mobility for clerical workers was dramati-
cally changed in the 1970s when steps in the cleri-
cal career ladder were eliminated by collapsing
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some job titles and eliminating others. Because
the city is in the process of adapting to office auto-
mation, job titles, and job lines are in flux and con-
tinue to be “worked through” by the city and the
union.

Productivity y

Some managers in the New York City offices feel
that to increase efficiency in the production of their
services, as many clerical procedures as possible
must be standardized and automated. Other man-
agers see no reason to focus on developing word
processing skills, much less job ladders, because
they believe fewer word processing clericals will
be required when more managers learn to use
microcomputers.

All workers perceived an increase in work due
to a combination of factors including work inten-
sification, creation of new work, reorganization of
work and need for more error correction. For cleri-
cals and most paraprofessionals, the increase in
output came when automated systems were used
to incorporate large amounts of previous manual
work into preceded forms and standardized let-
ters. This meant the elimination of handwriting
and typing hundreds of forms and letters per week
and a reduction in the time spent hunting for files
throughout the work unit, which spans several
floors. But although clerical workers were en-
thusiastic about being released from the manual
processes, many of them now spend almost their
entire day in front of VDT screens, In centralized
work units, the integration of the process gives
the manager more control through the establish-
ment of work quotas.

In a decentralized reorganization, the change in
workload resulted from a unique set of circum-
stances—managers were performing their own
writing and editing to such an extent that the sec-
retaries were bored from lack of work, They re-
quested extra work from other groups inside and
outside the agency.

Training

Clerical workers who primarily performed data-
entry functions were given only a few days train-
ing in entering codes into the system. They felt
frustrated about their lack of knowledge of the sys-
tem and had a low level of motivation. They re-
ceived no word processing training and there were
no plans to offer them further training. Another
group of clericals whoc) were former secretaries had
been sent to training class when they were placed

in the word processing pool. Informally they ex-
changed information to solve problems collectively
and learn new word processing procedures, but
they felt better training would have reduced the
time spent in problem solving. Secretaries in a third
group, who had organized their own word process-
ing cluster and participated in the decision about
system purchases, were satisfied with the train-
ing they had received.

Training in DGS encompassed a broad spectrum
of courses for all employees; introductory classes
were available for both clerical and managerial per-
sonnel. A great deal of on-the-job informal train-
ing took place. The training center for this agency
was funded in part by outside grants and also oper-
ated a retraining program for public assistance
women, who were trained in word processing and
given temporary trainee jobs within the agency.
The program is apparently very successful and the
access of clerical workers to a wide range of courses
seemed to enhance their motivation and self-esteem.

While professionals complained most about lack
of time to learn new applications, they were gener-
ally pleased with their training. Complaints cen-
tered around their reliance on a minicomputer net-
work and a mainframe database which kept them
dependent on the technical staff to solve problems.
“Downtime” due to an expanded communications
system exacerbated this problem.

Managers, like professionals, said that they were
too overworked to take advantage of formal train-
ing programs but felt some peer pressure to do
so. In order to overcome this problem, courses
would have to be acknowledged as having priority
over some work.

Conclusions

This case study paid particular attention to the
interaction of office automation and changes in job
content, work organization, and the physical envi-
ronment. An overall increase in the output per
worker was found; however, this was not neces-
sarily followed by an increase in the quality of serv-
ices produced.

Job content was changing; the redefinition of
skill caused an increase in the number of definable
tasks performed and a shift in the type of tasks.
Office automation enhanced the need for concep-
tual knowledge and abstract thinking at all occupa-
tional levels. Changes in job content are affecting
job ladders and promotional opportunities. There
are few promotional paths that could be used to
encourage clerical workers to use their invisible
skills to gain entry to high-level jobs.
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Departmental reorganizations accompanied of- These Municipal Government agencies are suffi-
fice automation with some centralizing of clericals ciently large and complex to serve as a microcosm
into pools and some decentralizing into clusters for identifying office automation issues in the Fed-
and small project teams. The technology did not eral Government as well as other large city and
dictate one form of organizational structure. State governments and corporations.

Complaints of greater stress have been heard
at all occupational levels, most notably from cleri-
cals and paraprofessionals.
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