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PREFACE

Internal audliting emerged early in the Twentleth
Century as a subsidiary activity of accounting (Sawyer,1981,
p.18). Internal auditors were usually employed in the ac-
counting department and checked routine accounting activi-
tiee. Thelr primary concern wazs complliance with flnanclal
accounting controls.

Over more than fivé decades, internal auditora® respon=
gibllities have grown to include evaluation of operation=z
and management controls. Thils evaluatlon encompasses what
have come to be known as the "ThreerE's" t Efficlency,
Economy, and Effectliveness (Morse, 19713 Nich, et al.,
1987). According to Morse (1971) the purpose of Operational
‘Auditing is "to ldentify opportunities for greater effi-
clency and economy or for improved effectlveness in carrying
out procedurss or operatlionz."

Internal Auditing has not, however, always succeeded in
its new role as Operatlional Auditing. Nich, et al. (1987)
state that two of the reasons for this lack of success are
that "internal auditors are neith;r organlizationally posi=-
tioned nor particularly competent to play a broader role [as
operational auditorsl"™ (p.4>. Nich, et al. (1987) recognize
the relevance of attempting to evaluate efficlency, economy,

and effectiveness. They state, however, that operational
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audltors cannot always perform that function becaus= of
deflclenclies 1In extant operatlonal audliting method=. They
believe that the deficlencies stem 1in part from the transac=-
tional orlentatlion in Operatlional Audlting methods that has
been carrled over from Flnancial Auditing methods.

One obvious solutlion to the problem of deflclent meth-
odologles, and one proposed by Nich, et al. (1987) 1= to
adopt varlous methode of other, related disclipline=s. Tuwo
areas they suggest are Information Systems and Industrial
Engineering. Other disciplines could be suggested. This
paper,.however, proposes the adoption of one particular
methodology, Socioc=Technlical Systems Analysis (STSA), as an
appropriate methodology for Operational Auditing.

STSA 12 a design and analysls approach that attempts to
Jointly optimize both technical and social system needs of
the organization. "The STS approach §1ews the organiza-
tional control aystem as a network of interacting and inter=-
dependent subszsystems”™ (Thomaz, 1985). The four stepz of a
Socilo=Technlical Analysis are the Organizational Scan, the
Technical System Analysis, the Soclal System Analysis, and
the Design, Analysis, Redesign Effort. The four steps
systematically link a study of the organization'a goals and
objectlves to an analysls of policlies and procedures and,
ultimately, an ldentification of problems and posslble =2clu-
tions.

Chapter I of thle paper willl discu=s ip detall the
extant operational auditing methodology. Chapter II will
discuss in more detall the goals and objectives of opera-

iv



tional suditing, and pos=ible reasons why the goals and
objectlives are not currently being met. The progress of
Operational Auditing toward a more systems oriented view of
the organization is demonstrated.

Chapter III of this paper will present the theory and
background of STSA, and'STSA is proposed as a methodology
that could be incorporated into Operational Auditing method=-
ology in order to alleviate z2ome of the existing problems.

Chapter III includes the rationale for proposing STSA as an
Operationél Auditing methodology. Chapter IV will present
an example of the STSA process adapted for operational
auditing use.
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CHAPTER I
INTERNAL AUDIT METHODOLOGY
Introduction: Internal Auditing Functions

Internal auditing 12 an increasingly important function
in businesses, yet because 1t i1s a relatively recent
development, some confusion exists as to lts exact role
within the organization. The internal audit function is to
aome degree prescribed by the management of the particular
organization within which it exists, and so no definition or
description of the.function should be conslidered absolute.

The Institute of Internal Auditors (IIA) furnishes the
following definition of internal auditing:

Internal auditing 12 an independent appralzal

function eatablished within an organization to

examine and evaluate its activities as a service

to the organization. (Brink, 1982, p. 3)

Internal auditing exlsts to aaaist management by examining
activities in relation to organizational goals and objec-
tives. Thornhill (1981, p. 29) states that the internal
auditor provides "objective analyses, appraisals, recom=-
mendations, and pertinent comment"™ concerning the activities
reviewed and the congruence (or lack thereof) of activities
with goals. |

Thornhill further =states that another way to think of

internal auditing 1s as a control function which examines

10
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and evalustses other controls. He clazsifies thaze othar
controlzs as pertalning to organlzational structure; policles

and procedures; accounting and historical records; perform-

ance standards; and reporting and the information system.
The internal auditor determines whether the organizational
atructure promotes efficlency and effectiveneas through
pollieles and procedures that are economical, adequate,
underatood, and followed (Cadmus, 1964, p. 13). Similarly,
the internal auditor is concerned that standards exist for
measuring efficiency in the resources used by the organiza-
tion (Brink, 1982, p. 14). Internal auditors also review
the reliability and integrity of financlal accounting
information, as well as the means used to report such
information within the company (Brink, 1982, p. 44).

The internal auditor pursues his examination of
controls through the avenues of flnanclal and operational
audlting. Internal auditing started'out in the early 1900s
when "internal auditors were usually employed in the
accounting department where they checked routine financial
activitlea. They =sought to determine whether other employ-
ees were complying with financlilal and accounting procedures,
whether assets were maintained under appropriate security,
and whether there were any indicatlons of fraud or other
wrongdoing”™ (Sawyer, 1981, p. 18). Flnancial auditing 1is
primarily concerned with internal accounting control and
retalns a pronounced simlilarity to public (external)
auditing. Indeed, internal audlitore may work closely with

public auditors to ensure an effective internal control
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syatem.

Management soon realized, though, that the internal
auditor's unique knowledge both of the business and of
accounting controls made the Internal Audit function a
aultable candidate for expanded responsibility in evaluating
operationa and administrative controls. Internal auditing
provides an independent viewpolnt and, due to the 1its
interaction with diverse componentzs of the business, can
provide a department’'s management with informatlion it needs
to formulate a more accurate plcture of 1ts role within the
company. Brink (1982, p. 4) notes that "internal auditors
who do thelr Jjobs effectively become experts in what makes
for the beat possible design and implementation of all types
of control.”

Within both financial and operational auditing,
internal auditing is concerned with three basic 1ssues. The
first lssue 1s whether controls have been devized and
implemented that will help management attain the orgéni-
zation's goals and objectives. This necesaitate=s an
understanding on the part of the auditor of the goals and
objectives of the entity under audit. Only with such an
understanding can the internal auditor delineate which
controls are necessary, and which typez wlll be effective 1in
achieving particular control objectives.

Once the Internal auditor determines that existing or
proposed controls are appropriate, the second functlion iz to
teast the exlsting controls for complliance. Even though a

control mechanliam 1s theoretlically effective, i1t will not in
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reality be =ffective unlessz it iz operating as intended.
Finally, the auditor evaluates the quallty of the
entity's performance in carrying out its reséonsibilities.
This evaluation is intended to "ascertain whether the
organization's objectives and goals have been achieved”
(IIA, 1978, p. 175 Brink, 1982, p. 42). This evaluation
extends to the organization's atrateglc goals and objectlves
(Thornhill, 1981, pp. 29=30) = or, as Campfleld notes, the
internal auditor "reviewl[sl and evaluatels] management's
planning and performance at various levels of responsibi-
lity"™ (p. 33). It is in this area that 1internal auditing
shifts from a departmental (functlional) perspective to an
inter=-departmental (organizétional) perspective (Sawyer, =
1981, p. 114)>.1 The rest of this chapter discusses the

methodology used to accomplish the internal audit functions.
Internal Audit Methodology

The audit programs for both financial and operational
auditing tend to follow =similar formats, which are related
to the more general internal audlit objectives and functions
discussed in the previous sections. Since numerous authors
have proposed various partitionings of the audit process, a
brief discussion of these divergent (yet similar) viewpoints
is necessary.

Cadmus (1964), Sawyer (1981) and Thornhill (1@81) all
promulgate four major steps: Famillarizatlion (or Prelimihary
Survey); Verification (or Field Work); Evaluation and

Recommendation; and Reporting. Morse (1971) glves four
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gtape alz2o, but they are the Prellmlnary Survey of the
Activitys; Familliarization (studyling the charter or assign=-
ment of responsibllitles); a study of the Policies and
Procedures of the entlty; and Reporting of Resultsa. This
list could be considered deficlent as there appears to be no
link from famlllarization actlivitles to the drawing of
conclusions.

Brink and Witt (1982) delineate seven z=teps in the
audlt process: Famlllarization (in the office); Famillari-
zation in the Field; Verilificatlion; Analysis;: Evaluation;
conslideration of means to achlieve greater effectiveness; and
prompting managemént to implement needed changes. Kropatkin
(1984), however, provides the most unwieldy 1list with
thirty=-nine steps in the audlt proceszs.2 These zstepzs can be
categorized into the follpwing four stages: Preliminary
Surveys; Survey in the Field; Verification; and Summation.

From reviewlng these lista, a pragmatic conclusion
might be that the internal audit process consists of four
necessary steps. These steps would most llkely take the
form of those promulgated by Cadmus, Sawyer, and Thornhill.
Within the basic categories of Famlliarization, Verifi-
cation, Evaluatlon and Recommendatlion, and Reporting all of
the other llsts could be clas=sifled, wlthout omitting any
necessary activities. Having reached this consensus, each

step wlll next be discussed in detalil.
Step I - Famillarization

A framework for this 1lniltial survey 1s the management
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control zystem (figurs 13. The slementsz of thizs aystam ars
used as the criterla 1n identifying problemsa = a problem l=
considered to be a deviation from the accepted standard.
Types of problems are the lack of a needed control, a
control that is not complied with, a control that is not
cost effective, br a general lack of efficlency and effec-
tiveness in operations. A productlon process that includes
no inspection of the finlished product 18 an example of a
missing control.

Kropatkin, (1984, pp. 22=33), in discussing Familiar-
ization, notes that the work done during this step can be
crucial to the success of the audit. During this step, the
auditor determines the purpose of the audlt (compliance,
financial attestation, internal control evaluation, opera=-
tional, ete.) and the des;red result of the audit work
(l.e., a list‘of internal control weaknesses). Thls is also
consldered the time to plan the length of the engage
ment and the personnel needed to complete the engagement.
While Cadmus, Sawyer, and Brink and Witt treat these decl-
alona as more or less éiven, Thornhill and Kropatkin
emphasize the unlque nature of each audit situation and the
need to carefully assess the goals of the audit at the
beginning of each engagement. .

Once the auditors know what i1s to be accomplished, a
gchedule iz zet for each audlit step's expected completion
date and audit report lssuance. The Director of Internal
Audlits will assesza the manpower needed to complete the

‘project, and wlll a=szign personnel accordingly. Thle
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includes not only allocating approprliatse man=hours, but
asseszsgsling any particular or unusual skills or knowledge
needed to perform the audlt adequately. Arrangements are
made for work space for the audltors, 1f necessary.

Another characteristic of the Familiarization step i=
the performance of background work in the audlit office.
This would include reviewing the permanent flles pertalning
to the entity under audit. Included in these flles would be
the entity’'s policliles and procedures, it's charter or
statement of authorlity, flowcharts on the entit?'s proce=-
dures, and prlor years' working papers as well as the
results of any previous audits. The audltors =should pay
particular attentlion to previous audlt findingas that have
not been satisfactorily resolved.

During thils step the auditors should alsoc gather any
industry or segment information that would be pertinent to
analytlic review procedures or trend analysis. If the
auditor has access to them, he or sghe should review docu-
ments used by the audlitee as well as reports (such as cost
variance reports) available to the auditee. Also, the
auditor should prepare a gulde for the staff auditors in
areas that will need special attention.

During this step, the auditor wlll review the entity’s
goals and objective=s. It 12 at thls time that the auditor
asks "what could be wrong”™ and seekz2 to answer this queastion
as well. Thls searching for problems must be tied to the
entity’'s goals and objectives=, and should lead to theorle=

about the source of the problem which can then be tested.
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It iz during Familiarization that the internal suditor
goea to the =ite and starts to queation the audltees.
Cadmus (1964, p. 26) states that, in Familiarizafion, ® e
the emphasis should be on discussion and learning about what
is being controlled.” The auditor is trying to learn the
objectives of the entity, how the entity wmorks to accomplish
these objectlives, and how the entity determines results
(8uccess or fallure) (Cadmus, 1964, pp. 25=26). From asking
what is done and how it is done, the auditor might also
inquire "Why is this done, and why this way?" (Sawyer, 1973,
p. 126).

The Familiarlzation step 12 intended to delineate the
work for the Verlflicatlon step - the auditor, durling
Fam;liarization, should be‘forming an inlitial impression of
the entity'a astrengtha and weaknesses, and thls impression
willl later be tested through the gathering of supporting (or
refuting) evlidence. Kropatkln (1984) advocates that the
auditor tfy to put himself in the shoes of the auditee,
continually asking how, 1f he were an ehployee, would he try
to "beat the zaystem.*”™ Morze (1971) encourages the ldentlifi-
cation of key features which appear difficult to control and
susceptible to break-down, with attention later focused on
these key aszspects. Gatherling and organizing thils iInformation
is sometimes facllitated by the‘use of a Record of Impres=
alons (figure 2).

In order to identlfy (tentatively) these problem areas,
the auditor aska queatlions of the auditees and obszerves

dally operatione. The auditor will alac usually make a
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flowchart of the =ntlty's operatliona and document flow a=z
an ald to identifying control weaknesses.% According to
Morse, (1971, p. 43), some questions that the auditor will
want answers to are:
= does management use operating standards and goals?
- 1z there a lack of clarity in written instruction=z?

= are the personnel capable of performing their
asslignments?

- do respbnsible partles fall to accept responsiblli-
tie=s?

- is there duplication of effort?
= 18 there improper or wasteful use of funde?

= 1s the organizational structure cumbersome or
extravagant?

= does waateful or lneffectlve use of employeezs exizat?

- are there work backlogs?

This 1list is not exhaustive - for example, the Control
Questionnaire in Figure 3 lists more specific questions
that might be asked during an audit of a manufacturing
entity.

An example of Famllliarizatlion in an operational audit
setting might go as follows: the Productlion Department's
goal 1s to produce 5000 widgets per week. The department is
sustaining an unusually high rejectlion rate. In observa-
tiona and consultations, the inte}nal auditor has noted
indications of a high turnover rate. One reasonable theory
12 that the rejectlon rate i= hligh because the worker=z
are not very famillar with the operation of the machinery.

Thus, we have a problem = too many rejectionz =which may be



Thiz record documents the suditor'z impressionsz from
observatlions and intervliews conducted durlng the Famliliarli=-
zation Stage.

Yes or No
Employee Moral
Do employees seem to have a good attitude toward

their fellow employees, thelr Jjobs, their
supervisors, and the company?

Do they accept thelr assignments readily?

Do they appear to support departmental and company
goals?

Working Habits

Do people appear to be working at a reasonable
tempo?

Do they appear to be conducting an excessive amount
of persocnal business at work?

Are working hours, lunch hours, and coffee breaks
observed?

Is supervislion sympathetlic toward employee com-
plaints? Is supervision willing to take appro=
priate corrective action?

Does the manager seem to keep the employees
informed?

Organization and Staffing

Does the organization seem to be well organized to
accompliash objectives?

Are tasks segregated properly?

Does work appear to flow in an orderly and eco-
nomical manner?

Do employees appear to be working wlithin thelir Job
classifications?

Do new employees appear to be recelving sufficient
orlientation and training?

Supervision

Do supervisors appear to know thelr Jjobs, and do
they have the respect of thelr employees?

Do supervisors seem to be exercising control and
providing direction to employees?

FIGURE 2. RECORD OF IMPRESSIONSS
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Interface with Okher Organiszations

Does the organization seem to communicate effectively
with interfacing organizations?

Are there any obvious conflicts?

Does there seem to be evidence of genuine coop-
eration?

Worklng Areas

Do working areas seem to be properly laid out and
maintained?

Do location, noise levels, lighting, temperature,
and house-keeping seem adequate and lend
thaemselvesz to an eff=ctive operatlion?

Does machlnery and equipment =seem to be properly
maintained?

Do employees seem to have adequate equipment?

In the following space explain any adverse ratings. If
speclific deficiency findlngs appear relevant to any of the
adverse ratings, reference them.

FIGURE 2 (CONTINUED?



Administration

What means are uszed for recording employeezs' attendance?
What means are used for recording employees'® time charges?
What means of monitoring are used to ensure the accuracy of
the attendance records and time charges?

How are attendance and labor hours balanced?
What is the basis for redistributing labor charges from pool
work orders to ultimate work orders?

What methods are used to control payments to suppliers?

What methods are used to safeguard assets and facllities?
How are the entrance and exit of personnel controlled?

How are the entrance and exit of materials controlled?

How are valuable documents controlled?

How is the need for repetitive reports determined?

How are telephone and telegram expenses controlled?

How are files kept up-to-date?

How are insurable valuables determined?

Production Services

What methods are used to schedule and control the manufac-
ture of assemblies?

How are behind~-schedule conditions determined and reported?
What assurance is provided that current, accurate planning
documents (shop orders, tool orders, etc.) are used?

What provision is made that the latest blueprints will be
used?

What are the methods used to forecast needs for component
parts and other materials and supplies?

What provision is made for scheduling and taking cycle
inventories?

What methods are used to evaluate employee productivity?
What provisions have been made to procure materials and
services at the most favorable prices?

What provisions have been made to account for and safeguard
severable fixed assets?

What provisions have been made for issuing, safeguarding,
and accounting for standard tools and supplies?

What provisions have been made to identify tools?

How are tools inventoried?

What provision has been made for preventive and corrective
maintenance?

Production

What means are used to control vehlcles and gasoline and to
provide for appropriate maintenance?

What provisions have been made for the detection, accumula-
tion, and disposition of scrapped and surplus materials?

FIGURE 3. CONTROL QUESTIONNAIRE®
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Productlion, continued

What means are used to ensure the prompt shipment of
completed assemblies?

What methods are used to expedite the receipt of parts and
the reporting of parts shortages?

What means are used to maintaln parts and stock blins?

What provision has been made to detect the excess usage of
material?

What are the methods employed to control high=value stock
levela?

Quality Control

What methods are used 1in the inspection of assemblies to
assure complliance with quality standards and engineering
drawings and speclfications?

What records of rejection are maintained?

What are the procedures for reviewling and evaluating
discrepant parts and materials?

What provislion has been made for the inspection of produc-
tilon tooling?

How are production and inspection stamps controlled?

What provision has been made for the certification of gauges
and equlpment?

FIGURE 3 (CONTINUED)
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controllable by the company (perhaps through better training
of new workers). The auditor's initial impresslion regarding
the problem and its cause will come from the Familiarization
step. At this stage, however, the auditor has only a theory
that this is the problem - or, more usually, a few theories
about possible socurces of the problem. He or she will have
to gather more substantial evi&ence before belng convinced
of this theory's validity.

One final observation about the Familiarization step is
that it resembles the evaluation of the internal control
system that is performed prior to substantive testing in
public audits. A primary goal at this stage 1s the deter=-
mination of which aspects of the management control system
can be relied upon and which cannot. The difference,
however, 1s that in a public audit, an internal control
weakness would lead to more extensive substantive testing,
since the main goal of testing the internal control system
is to determine whether the system will produce reliable
evidence. In internal auditing a control weakness is an
audit finding in itself, =since a main goal 1s to evaluate

“the effectlveness and efficliency of controls.

Step II1 = Veriflcation

Kropatkin (1984, p. 11) defines Veriflcation as "the
evidential check on the,tentative concluslons reached in
[Step I, Familiarizationl.” The auditor should have in mind
a specific conclusion for which he or she needs supporting

evidence. Once a tentative conclusion concerning a possible



26

weakneaz is formulated, evidence must bs gathered to zupport
(or refute) the conclusion. Depending on the type of audlt,
this process may be quite straightforward, following proce-
dures similar to those used in public auditing. This
process may, in other circumstances, requlre a great deal of
creativity: not only in gathering the evidence, but in
deciding what type of evidence would provide the type of
assurance needed 1In the circumstances. A danger exlists
that auditors will gather evidence and perform checks based
on what has been done customarily or on some arbitrary list
of avallable procedures=s.

Although the lnternal audltor may not have acceas to a
list of specific procedufesvto follow for any particular
circumstance, the profession has developed some guldeline=s
that the auditor should follow. As with public auditing,
internal audit evidence must be "sufficlent, competent, and
relevant”™ (Arens and Loebbegke, 1984, Sawyer, 1973). This
means that there must be enough data to support a partiéular
conclusion, and i1t must be reliablel In addition, the
evidence must provide the appropriate type of assurance to
supportAthe conclusion. For example, 1f the auditor wants
to verify that raw méterials are delivered to the assembly
line on a timely bazis, it would not be appropriate to look
on recelving documents at the warehouse for the date the
materials arrived at the warehouse. Rather, the auditor
would look at materials handling records for times the
materials were delivered, or possibly on cost accounting

reports for 1ilnstances of work stoppages due to unavailable



materlals.

Sawyer (1973) distinguizhes four categorles of evi=-
dence: Physical, Documentary, Testimonial, or Analytical.
Physical evidence is that which the auditor can see and be
relatively sure of what he is seeing. If he sees a truck,
he believes that the truck exists. Physical evidence i=s
usually the most compelling. However, seeing 1s not always
believing. For example, few auditors ﬁould be qualified to
look at a stone and ascertain whether it is a diamond or
merely cut glass. In this circumstance, the auditor would
need documentary (a certiflcate of authenticity) or testi-
monial (a statement from an Jjeweler) evidence. Elther of
these types of evidence is less convineing than physical
evidence, simply because the auditor cannot be absolutely
sure of the relliability of the source.

The fourth category, Analytlical, consists of reasoning,
Judgement, and logical thought. This l1s often the least
convincing (fhough quite valid) evidence simply because of
its lack of verifliability and objectivity. Other people,
with different backgrounds, may not agree wlith the auditor’'s
reasoning. Conclusions based on analysis usually require a
greatér quantity of data to support them.

Sawyer (1973) also lists four forms of fileld work:
Analyslis, Veriliflication, Investigation, and Evaluation.
Analysis can be defined as the breaking-down of the object
.of study into its component partse in order to galn a more
thorough understanding of its nature. Veriflicatlon consists

of comparisons between two sources of lnformatlon for
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‘correlations. Investigation 1s an inqulry that involves a
focused approach, such as pointed questlons about a parti=-
cular problem. Sawyef lists Evaluation as a form of field
work because the auditor 1s constantly evaluating evidence
aa 1t 1ls gathered to determine i1f the evidence iz sufficient
and to formulate an initlal impresslon of the results to
which the evldence 1ls leading.

To Sawyer's llst of general fleld work forme can be
added a list of "audit tools™ promulgated by wvarlous
authors. For example, Dittenhofer (1985) listzs as evidence
confirmation, veriflcation, and observatlion. Morris adds
interviews, flowcharting, statistical sampling, regressing
analysis, PERT techniques,. financial analysis, and linear
programming (1978, 1981). These are the most widely used

techniques, but there are_others.
Step III - Evaluation and Recommendation

Kropatklin (1984, p. 197) characterizesz Evaluatlicon a=
determining "“what was versus what should have been”™ and
Cadmus (1964, p. 30) deflines it as the "investigation of
devliations and formulation of solutions.” In this step, the
auditor evaluates his tentatlive conclusions in the light of
the evidence that hazs been gathered. The auditor 1i=zs
concerned not only with the findings themselves, but with
their significance to the entity as a whole.

The auditor must keep in mind that he is searching for
deviations of reality from organizational goals and objec-

tives. Conclusions may have to be discarded or modified, or



more evidences may have to b
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gatheread, dus to unexpected
revelations.

This step is characterized by a mass of information
that must be reviewed and synthesized in order to reach a
meaningful conclusion. In addition to having a clear idea
of the goals and objectives of the auditee, the auditor must
have deflned and performed the correct evidence-gathering
procedures. Little hope remains for accomplishing the audit
objectives if the auditor finds himself at the Evaluation
and Recommendation step lacking the appropriate evidential
matter to support his tentative conclusions formed during
the Familiarization phase.

During this step, the auditor'élso will identify
possible solutions to problems. This activity generally
requires creative thinking by, and.cooperation of, the
auditee. The auditor must sit down with the auditee and
other interested organizational members and discuss various
alternative actions. A break-down in communications and/or
coordination at this point can mean a real lack of effec-
tiveness in identifying and lmplementing solutions.

As an example of the Evaluation and Recommendation
step, consider the situation introduced earlier where the
company was experiencing an unacceptable rejection rate in
production. The auditor tentatively concluded that the
auditee’'s problem stemmed from workers' lack of familiarity
with the production machineé, due to a high rate of employee
turnover. Upon closer inspectlion and gathering of evidence,

the auditors conclude that this poor training stems from the
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company '2 lack of a gpeclifliec tralning program = managersz in
each area are expected to teach the employee what he or she
needs to know in order to perform the job. No uniform
standards exist regarding training in specific skills for a
particular job and, during busy periods, the managers may
give the employee only perfunctory lnstructlions, expecting
the emﬁloyee to pick up further knowledge on the job.

The auditor, together with the representatives from
Personnel, Finance, Top Management, and the auditee, develop
posslible solutions to thils problem. One solution could be
to replace all of the existing managers with new managers.
Another solutlion might be to develop a formal training
program for all new employees, utllizing more of a classa=-
room=type approach. Another alternative might be to'adopt a
"buddy”™ system, whereby each new employee receives basic
instructions and orientation from the manager, and then is
assigned to an experlienced employee for more detalled
instructions and consultations when the new employee
encounters a problem or has a question.

The first solutlion (dismissing the current managers)
would not be very palatable to the current managers (or the
auditor). The second alternative seems workable, but would
require a rather large expenditure to initlate. Together,
the auditor and auditee determine that the third alternative
(the "buddy” system) is the most feaslble at the present

time.
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Btep IV = Reportlng

Cadmus has defined reporting as "the formal communi-
cation of significant results"™ (1964, p. 30). Two important
ideas in this definition are "formal®"™ and "significant.”™ As
was mentioned in connection with Evaluation and Recom-
mendation, the auditor usually will discuss findings with
the auditee before the report is issued. Thus, the problem
can often be resolved immediately, and upper=level manage-
ment need only be informed that the problem exists and that
a solution 1is being implemented. An exception to this, of
course,'is when the auditee falls to acknowledge that a
problem exizsts or to take corrective actioﬂ.

The auditor will only include =significant findings in
the formal report. Durlng any audit, the auditor is likely
to find a varlety of minor problems that need to be correc=-
ted. Often, the situation is only a matter of informing
employees as to the correct procedure to be followed, or
helping an employee to learn the correct way to deal with a
particularly complex procedure. These sorts of situations
can usually be dealt with as the audit proceeds, and need
not be specifically brought to the attention of uppef—level
management.

Generally, an Operational Auait Report is unlike‘a
public audit report. Rather than expressing an opinion as
to the fairness of presentation of Financial Accounting
information, the auditor 1s attempting to ildentify opera-

tional areaz that need coordinated managerial attentlion and
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action. The Operational Audit Report 1= usually very
detailed, including a discussion of the obJectives of the
audit, the problems identified, and possible corrective
actlions. If an actlion has been implemented, or a specliflic
alternative 1z considered preferable, this too would Be
Included in the audit report.

Once the audit report 1s issued, the auditor's Jjob is
almost done. The final task 12 to follow up on findings to
determine whether corrective actlion was indeed taken and
whether these actlons have had the deslred (and expected)

results.
Conclusion

The basic audit methodology outlined in this chapter 1is
very similar to that used_in public auditing to evaluate the
system of internal control. Two differences between public
auditing and internal audliting exlist: control objectlives in
an internal audit may not be predefined, and 1n the case of
an operatlional audit the audlt extends beyond an evaluation
of the effectlveness of controls to the identificatlon of
possible solutions to control problems.

Not only 1s the basic methodology very similar to that
used in publle auditing, but the technlques (such as
flowcharting, control questionnaires, looking at documents)
are taken from that field. While the extant methodology and
techniques serve interﬁal auditing well up to a polint,
within the realm of operatlional auditing additional method-

ologies and techniques may be needed to ensure that the



operational suditor meetz the prescribed gosls and objec=
tives. The next chapter dlscusases these goals and objec=
tives as well as some of the existing problems in opera-

tional auditing.
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ENDNOTES

1. Whlle Sawyer characterizes the departmental perspective
as organizational and the inter-departmental perspective as
functional, the bulk of the sources cited in this work use
the designations given in the text.

2. Kropatkin‘'s thirty-nine steps are:

1.

2.

10.

11 -

12.

13.

14.
15.

16.
17.
18.
19.
20.

Identify the precise nature of the project
and the desired end product.

Obtain related audit reports, permanent
files, previous working papers, tax returns
and similar historical information. Follow
up on recommendations for action from the
previous audit.

Get industry analyses of the auditee for
gimilar or related entitles.

Establish tentatlve time parameters for the
assignment.

Determine required staff resources.

Entrance conference with the auditee.
Establish mutually agreed-upon audit objec-
tives. '

Request initial working data for preliminary
study.

Reserve adequate staff working space and
secure commitments for computer time and
secretarial and duplicating serwvices.
Prepare a survey gulde as a broad=-=based
working road map for the staff auditors to
follow. o

Physically inspect the entire organization
and faclilitles.

Compare observations of physical items to the
paper records of the organization.

Determine whether all the processes and
functions logically relate to the physical
aspect previously observed.

Prepare flow charts for process and organiza-
tional underastanding.

Pay strict attention to cash.

Scrutinize all accounts, looking for unusual
trends or itens.

Consider plant operations.

Consider the keepers of the books.

Check any union arrangements.

Ask "What could be wrong?"

Take appropriate samples.
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21. Determine what iz bsing tested bafore taking
any sample.
22. Decide why the object of the testing is being

tested.

23. Decide precisely what would constitute an
error.

24. Consider what will be done with the test
results.

25. Know the difference between statistical
sampling and judgement samples and how and
when each can be used effectively.

26. Three maln averages: a. Measures of disper-
sion, b. normal distribution, c¢. probablility
distribution.

27. Consider how dispersion should be mathemati-
cally calculated and used to measure the
reliability of an average.

28. Consider the use of computer cross-matching
for a 100 percent sweep of any automated
data.

29. Stay on top of training needs - Sampling
techniques: Unrestricted samples, stratified
samples, cluster samples, acceptance samples,
discovery samples, internal samples, dollar
unit samples.

30. Don‘'t audit around the computer.

31. Check computer security.

32. Know how to use computer matches to assist in
uncovering abnormal or 1incorrect postings or
entries in any combined, comparative, or
interlocking set of records.

33. Don't be overwhelmed by cost accounting
assignments.

34. Stay alert to the possibilities for fraud and
abuse.

35. Sharpen your reporting skills.

36. Make recommendations fit the report and the
reader.

37. Keep in touch with personnel (auditees) about
findings as you proceed - no surprises at
report time.

38. Make sure you get replies that are responsive
to the matters recommended or reported.

39. Have an explanatory exit conference.

-

3. John C. Burton, "Management Auditing,”™ The Journal of
Accountancy 125:5 (May, 1968), p. 42.

4. Flowcharts, the Record of Impressions, and Control
Questionnalires are only a few of the workpapers used by
Internal Auditors. For more examples, see Sawyer (1973),

Thornhill (1985), and Appendixes C and D of Brink and Witt
(1982).



5.

Sawyer, Modern Internal Audlting.

FL: The Institute of Internal Auditors,

6.

Sawyer, 1981, p. 116.

Altamontes Spring=s,
Inc., 1981, p.111.
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CHAPTER I1

INTERNAL AUDITING GOALS, OBJECTIVES
AND METHODOLOGICAL

INSUFFICIENCIES
Operational Auditing Goals and Objectives

Although the control issues discussed in the previous
chapter form the basis of both_Financial and Operational
Auditing, the goals of each form of auditing are_not identi-
cal. Financlal Auditing 12 concerned wlth examining and
evaluating Financial Accounting controls with the goal of
ensurling that the accounting system produces relliable
Financlal Statements. In regards to systems, the focus l1s
on the Financial Accounting Information System. Fof evalu=-
ating controls in this system, the methodology of public
auditing is eminently sultable and has been proven effec=-
tive.

Operational Auditing objJectlivesz, however, are concerned
with the "Three E's"” (Efflclency, Economy, and Effective-
ness) of the entire organization }Morse, 19713 Nich, et al.,
1987). Operational Auditing goals are not only concerned
with whether controls are approprlate and effective, but
al=so whether goals and objectives are belng achleved,

(elther becauze or 1ln splte of the atate of the control
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gyestem). The auditor's concern with the efflclency, econ=-
omy, and effectiveness of operations is a different emphasis

than that of assessing system reliability.
Hlztorical Development of Operatlional Auditing

In reference to Operatlonal Auditing, Brown (1987) hae

noted that
Operatlonal Audlts are varled and diverse 1in
nature. Specifle ‘'cookbook' audlt programs are
geldom =atisfactory guldes to planning and
performing the engagement. Thils 1s because they
may not take into consideration unique charac-
terlistliecs or pecullarities which exist and thus

may omilt areas which require lnvestigation. (p.
45)

For over ten years, ilnternal audltors have been cogni=
zant of the fact that Flnancial (external) Auditing method=
ology 1s not sufficient to achlieve the goals of Operational

Auditing. The Honorable Jean-Pierre Goyer (1976) noted that

We hsve to find ways to audit effectlvenszz==-an

200N...We are lncurring unproductlive costs becauze

of the duplication and overlapping in our audit

efforts. In many cases, also, these efforts are

dissipated because audit reports are not tallored

to meet the needs of the reciplent and thus are

not fully effectlive. (p. 43)
Goyer consldered one of the causea of this lack of audit
effectiveness to be "an increasing lack of audit techniques"™
appropriate to the evaluation of Bperations and organlza-
tional goal attalnment (1976, p. 44). He further =ztates
that "new and reliable methods must be found to facllitate

the fulfillment of new audlt rejulrements for such activi-

ties azs evaluatlon of an organlzationzs's results and howu
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Well the opsrstions werse administered®™ (1976, p. 459,
Numerous prescriptions to the methodology problem have

been proposed, but most of them have centered on techniques

to be used in the various stages of the audit, such as
Famlliarizatlon techniques or evidence gathering techniques
for use 1In the Verlfication step.1 Magulre (1978) advocated
integrating Industrial Engineering principles'into the
de=lgn of Operational Auditing checkllastas. Accordingly,
this integration would include three main aspects:

- analysis, measurement, and improvement of the
methods of performling tasks assigned to
workerss

- deslgn and installation of better aysztemz of

integrating duties assigned to a group;

- gpecificatlon, prediction, and evaluatlon of

the results obtalned in operations.

Johnstone (1978) wasz one of fhe firat authors to pro=
pbse a systems viewpolnt 1In Operational Auditing. While
Johnstone proposed "an evaluation of what would be the most
satisfactory system from a purely theoretical viewpoint®” (p.
26), he did not give advice on how to operationalize this
evaluation. Later that same year, Henderson and Hernandez
(1979) zuggeasted focusling on the management iInformation
system and the declsion proceszs. The decislion process
conslsts of formulating alternati@es, evaluating alterna-
tivez, and choo=ing an alternative. They proposed that
internal auditors could examine the informatlon system
inputs into the declsion process, the methodology for

formulating alternativeas, and the analytlical technlgque used
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to gulde cholee= of alternative=s. Thils framework, which
could be useful in examing the strategic management of an
organization, does not seem to have been wldely adopted yet.
Warfleld (1979) proposed an Audlt Program for Organ-
izational Control and Effectilveness™ that centers on the
factoras of Organizatlonal ObJjectives and Responsibllities,
Organizational Structure, Declsion Making, Performance
Evaluatlon, Communicatlion, and Organlzational Change.
Wgrfield's program was one of the first to consider the
soclal element in organizatlions, and some of these concepts
have been adopted iIn Internal Auditing. However, like many
of the proposed "revolutlonary" methodologles, Warfield's
approach 1s basically one of extended questlionnalrez, wilth
little or no provision for integratlion of evidence gathered.
Crockett (1980) noted‘that work done during the Famili-
arizatlon stage should enable auditors to identify "problem
areas, sensltlve areas, and operatlons that are crucial to
the succezs of the aﬁditee" (p. 69). Generally, Crockett’'s
discussion 1s a flowchart model of the Operational Audit
process, and the moat notable characterlistic of his discus-
sion is the above quoted identification of critigal opera-
tilonzs. Crockett notes that "these should emerge as auditors
review the output of control systems, discuss operations=
wilth line management, and observe operation=s with an exper=
ienced eye. There are numerous Operatlional Auditing ques=-
tionnairés avallable to gulde auditors in this phasze™ (p.
69). So agaln, although Crockett polnts out an important

(and needed) shift in emphasis, he does not necessarily
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propoz2e 3 naw methodology.

A radical departure from extant methodology appeared
late in 1980 as "The Process Control Approach [PCAJ to
Internal Auditing"™ proposzed by Paul. PCA 1s a methodology
which "enables the auditor to link error occurrence ﬁith
error detection and... to monlitor the aystem of 1lnternal
control®” (p. 34). The PCA 1s a falrly sophlsticated
gtatlstical approach that allows the audltor to determine
whether a system is in- or out-of-control, and may allow
identification of the cause of an out-of-control situation.
It is based on the statistical premise that variations in
data are elther random or systematlic, and use of the ap=-
proach requirez some degree of sophistication in the use of
satatiastlcal tools and enough historica; data to compute base
atatlstics. A computer would probably be necessary, in
order that the calculations not become too tedlous or time-
consuming. The PCA appears to only be applicable to systems
variables that can be quantitatively described, but when
used 1in appropriate situations i1t seems very useful. While
the valldity of these concepts ls generally acknowledged in
Operational Auditing literature, application of this method-
ology may be limited, particularly by a lack of technlical
sophlistication on the part of some Internal Audlt staffe,
and a lack of computer tools to assist the audltor in such
analysls. The avallabllity of lncreasingly =sophlsticated
aoftware for mlcrocomputersz can be expected to allevliate the
second condltion to a great extent.

In 1982, Binnas proposed the deslign of Standard Opera=-
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ting Procedures (S0OP) questlonnalres bazed on a SOP manual.
The SOP questionnalire 1s an enhanced version of the tradi-
tional compliance questionnaire. Its priﬁary advantage 1is
that 1t relates compllance queatlions directly to complliance
objectlives, usually by reference to the complliance standard
in each quéation or group of gquestiona. Blnnas note= that
the SOP questlonnalre does not always answer the question of
why a partlicular pollicy 12 not compllied with or why a policy
has been adopted in the filrst place.

In contrast to the compllance approach, Hyde (1982)
Jolined Johnatone and Paul in advocating the adoption of
principles from systems englineering and sclentiflic methods.
However, Hyde presents at best a cursory inspectlion of these
principles and methods.

An outstanding develobment in 1985 1s the "Operational
Audit Risk-and-Technique Matrix®™ proposed by Flesher. The
Risk=and=Technique Matrix 1s a "means of relating a depart-
ment's‘or functlion's operating objectlves and management
techniquea to the varlous riske involved”™ (p. 45). The
matrix ls constructed as in Figure 4. The first column
consists of éoals or objectives of the organization. The
second column contains risks that could contribute to not
achleving the goals in Column 1. , This column could possibly
contaln opportunities as well, although Flesher does not
discuss the possiblility. Column 3 contalins management
techniques (controls) that wlll alleviate or prevent the
risks, and Column 4 contalins Operatlional Auditing procedures

that should be employed to determine whether the management



FIGURE 4. OPERATIONAL AUDIT RISK=-AND-
TECHNIQUE MATRIX
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technigues are being followsd. The matrix, 1f uzed propers
ly, can be both a guildeline for developling audlit tests and a
tool for analysis of audit findings. The Risk-and-Technique
Matrix could also be an effective tool for auditors trying
to analyze the social system of the organizatlion, as will be
discussed in the next chapter.

Finally, Brown's (1987) solutlon to the lack of
satisfactory audit gulides was to propose the Commonsense
Approach to Operational Auditing (CAA). The CAA approach
starts with the objectlives of internal contéols, and is very
similar to the'general process outlined in Chapter 1. Brown
speciflically notes that relating specific prescribed con-
trols to the control deectives Wwill result in a more thor-
ough audit. His second step is to. . "obtaln a famillarity
with and working knowledge of the audit area”™ (p. 47). The
principal goal in thils stage 1z risk assessment, yet while
he discusses the traditional familiarizatlion tools (inter-
views and observations, discussions with management, reading
prior audit reports), he does not discuss the control
objectlives and speciflc control ldentification of his first
step. Thus, Brown does not present an integrated system for
linking control objectives, specific controls, evaluation of
those controls (and missing controls) and conclusions.
Flesher seems to have done a much better Job of accomplizh-
ing these objectives.

The varlious approachesz and methods discussed above are
representative of the trends in Operatlional Auditing durlng

the last decade. Many of the conceptz have been integrated
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into Internal Audlting to zome degrese (zome fully, moat
partially or only on a very limited basis). Even as these
techniéues were being proposed, however, internal auditors
were aware that contlnued effort was needed to ldentify a
uzeful methodology (Morriz, 1978) and that a fundamental
ghlft 1ln orlentation wae needed to effectively use the new
techniques. While internal auditors have made =ome progress
in adopting new methods, Hyde (1980) states that Internal
Auditing®s base "is stl1ll s0lidly in financlal operations"
(p. 66). Hodges notes that, "the traditional audit approach
emphaslzes evaluatlon of past performance”™ (1978, p. 53) and
Baggett (1982) 18 even more critical, stating

internal auditors tend to be oriented toward
ascertaining the existence of records and testing
their accuracy...The logical consequence of this
i1s operational audlts that concentrate on a review
of detalled records and procedures. Typical of
this, Operational Auditing guides 1list specific
functions. For each function, a 'best' or typlcal
set of procedures is prescribed. The auditor is
expected to find or recommend these procedures (p.
445,

Morris' (1981) commentz on the reportling =2tage are zlmilar
to Hodges' and Baggett‘®s:

Internal auditors have been led to believe that in
order to upgrade their image and the professional
status of their audits, modern tools should be
applied. They lose sight of the fact that the=se
Caicl tools are only as good as thelr interpreta-
tion and, thus, are no more than what they make of
them. Professlional internal auditing requires
more than the mere application of audit tech=-
niques, it requires the sound interpretation of
the facts and figures of the findlings into terms
audliencesz = management and the audit commlttee =
can understand and use. (p. 52)

Continuing along these line=s, a 1984 =tudy by Maut=z,
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Tigs==s=n, and Colson found, in 3 survey of thoze who work
with internal auditors, that two reasons why Internal
Auditing has not achieved its full potential are "lack of
managerial perspective on the part of internal auditors®™ and
"narrow point of view of internal auditors®”™ (p. 38). The
latter is also related to methodology - the transactional
orlentation traditionally followed simply leads to inappro-
priate or insufflilcient methodologies in éhe Operational
Auditing setting. Mautz, et al., conclude fhat the two
areas (Financilal and Operational) are "substantively differ-
ent” (p. 41) and that different techniques are appropriate.
Nich, Gift, and Zeb (1987) discussed the state of the
art and the future of Internal Auditing. They concluded
that Internal Auditing has.been playing a reactive role, and
that attempts at role shifting have not been suc;essful
because "internal auditors are neither organizationally
positioned nor particularly competent to play a broader
role”™ (p. 4). They also felt that the idea encompassed
within Operaticnal Auditing, to audit for effectiveness,
efficilency, and economy (the three E's), was basically =ound
but that Internal Auditing was "not perceived by =zenior
management as particularly competent to do an effective Jjob
of Jjudging [the three E's] within a larger organizational
context™ (p. 5). Again; thls lack of competence was due to
an emphasis on transactions and inadequate methods. They
note that both management and much of the Internal Auditing
profession see Internal Auditing "az primarily an accounting

functlion, employing essentlally the methods of the public
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accountant.” More zpeciflically, Fletcher and Verschoor

(1984)> note that

Auditors seldom addressed the question of whether

or how effectively the manager had achleved the

goals or primary performance objectlives of the

unit because it was usually very difficult to

measure wilth precision the degree of importance

management functions had played in that success or

fallure (pp. 29=30).
In addition, Dittenhofer (1985) states, 1in regards to gov-
ernmental auditing, that

Internal auditors perform some efficiency type

audits and few effectiveness audits. These audits

are often not performed because of ... [al lack of

knowledge about the methodolcocgy for performing

this type of auditing (p. 55).

In light of the conclusions of other authoras cited above, it
seems reasonable to generalize Dittenhofer's commehts to
operatlional audltors in the private sector as well.

The dissatisfaction gith extant methodology persists
even to the present time. One result of the lack of appro-
priate methods is the tendency of internal auditors to
consistently reinvent an Operational Audit approach for each
different audit scenario (Goyer, 1976). This tendency is
apparent in the appearance of numerous "how to®™ artlicles
appearing in Internai Auditing Jjournals lately. Nich, et
al, (1987) analyzed three 1986 1issues of The Internal
Audltor and found 50% of the articles concerned with prac-
tice, or "how to,” (p. 6) and another 237 wlth lnformatlion
systems auditing. They concluded that internal audltors are
overwhelmingly concerned with transactions, and that "larger

is=sues, such as results, functlon, and human relations get

scant attention™ (p. 7). This analysis was extended to
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include =lsven iszsuss of The Internsl Auditor including sll

of 1986 and the first four lssues of 1987 (through October),
with somewhat different results (see Figure 5). In this
analysis, 40% of the articles dealt with either methods
(practice) or defining controls. Another 24% were concerned
with Internal Auditing's organizational role or function.
While these results support the conclusions of Nich, et al.,
they also lead to the conclusion that internal auditors may
be having trouble using the basic methodologles already
available to them: <the articles dealing with methods were,
for example, "An Effective Approach to EDP Auditing,”
(February 1986), "Improving Audits of Government Contracts,”™
(August 1986), and "Practical Audit Risk Analysis®™ (August
1987).

Part of the problem ;n the search for approprlate
'methodologies for Operational Auditing seems to lie with 1its
different goal set (from that of Financial Auditing). This
different goal set may not be served adequately by method-
ology adopted almost intact from public auditing. Indeed,
Nich, et. al., would like to see Internal Auditing branch
out and adopt methodologles from different flelds.

One of the disciplines from which Nich, et al. propose
adopting methodologles 1s Information Systems Design. This
is not a new proposal, having been promulgated at least as
early as 1976.2 Persuading internal auditors to adopt a
systems methodology 1s not without its problems, however.
Marvin (1977) points out that while a systems model is a

powerful tool, internal auditors may not embrace syzstems



FIGURE 5. ANALYSIS OF ARTICLES IN THE
INTERNAL AUDITOR (JANUARY 1986
THROUGH OCTOBER 1987)



Category ' Number of Articles
Practice/Methods 25
Results 4
Organizational Role/Function 20
Human Relations 5
Systems 3
Defining Controls 8
Other (Prof. Stds., 18
Legal Liab., ete) -
83

51

Percentage

30%
5
24
6
4
10
21

100%
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methodology completely becausze they reallze that "they may
lose some of their independence by getting involved in
recommendations about how to better achlieve the objectives
of programs.” Marvin explalns that thiz realization steme
from the knowledge of the differing backgrounds of internal
audltorz and systems analysts. Systems analysts tradi-
tionally are involved in the decision-making process aﬁd
have a more direct influence on management behavior. The
internal audltor who wizhes to posssss systems analysils
skllls may be expected to incorporate into his or her world
view a similar expectation of direct involvement in the
decision making process, and yet in the Financial Auditing
realm internal auditors have always been prohibited from
performing management functions 1n order to maintain their
independence and pbjectivity. Marvin's proposed solution to
this dilemma is that internal auditors utilize technical
assistance staffs of aspeciallists. However, 1t seems that
such speclalists are belng integrated into the Internal
Audit staff (Fritzemeyer, 1976) and especially within the
realm of Operatlional Auditing a more active involvement in
the decision-making process is inevitable.

In 1977, Knlghton proposed a systems approach based on
evaluatling iInformation inputs into the decision=-making pro-
cesa and "ldentifyling and evaluating each policy, procedure,
or other element of operatlional control designed to promote
improved performance of the tasks required”™ (p. 44).
Knighton did not propose excluslve uzae of the zystems app-

roach, but rather included it in a list of appropriate
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methodologlies such a2 the walk=through sudit, flowcharting,
and the program audit. Ridel (1982), alternatively, advo=-
cates the systems approach and notes that consideration of
the methodology should reveal that the omission of any
aspect of his approach would result in a less=-than-compre-
henslve audit. He nofes that the systems approach 1is a
reaction to increasing complexity in the environment and
that auditors can no longer ”gxamine each function or
activity on our audlt schedules as an independant entity
because functlions are not independent®™ (p. 24). Ridel also
states that most of the conéepts of the systems approach are

incorporated in Sawyer's The Practice of Modern Internal

Auditing, but that Sawyer did not present an "organized
attempt to deflne and analyze a function and recognize the
environment in which- thle functlon operates® (p. 25). Rildel
proposea flve crilterls with whlch to define the functilon

being audited:

- the system objectives and performance
measurements}

- the system environment and fixed con-
straints;

- the resources of the system;

- the elements or organization of the
system;

- the management or contfol of the system.

Hizs discussion of these criterla primarily encompasses the
Familiarlzation stage, with some explanation of the other
atages and how the information gathered during Famlliariza-

tion willl influence the subesequent audlt work. Rldel doe=
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not propose a partlicular systemas methodology.

In 1987, Miller did propose a particular systems
methodology - a Socio~Technical approach. The basic premise
of the Socio=Technical Systems Analysis (STSA) approach is
that not only policies, structure, controls and tasks are
important, but that the "“people’”™ or =social system's func-
tioning is "critical to the organization's performance”™ (p.
96). Miller notes that traditional Internal Auditing is
concerned only with the technical system (policies, proce-
dures, controls, tasks, etc.)> and that STSA will not only
involve auditors with the soclal system but will alszo enable
them to "improve tﬁe quallty of work lifé for employees" (p.
96). These concepts, fundamental to STSA, willl be discussed
in more depth in the next chapter.

Miller's discuséion extends primarily te the planning
phase of Operational Audlt administration = deciding which
audits are to be performed over some planning horlzon. He
notes that during planning both social and technical factors
muzst be considered. The technical factors Miller lists are
internal controls, organizational structure, technology and
tools,.management information systems, the physical environ-
ment, and work process or flow. He lists sociological fac-
tors as team effectiveness, lnterpersonal relations, com=-
munications, intergroup relations, organizational climate,
and employee development. The technical factors seem to
have dominated most of the Internal Audliting literature in
the last decade. Miller notes that in order to truly be

involved with the social system, the plans made using STSA
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muzt be implemented using a8 Socic=Technical sudlt mathod=
ology, and that such a methodology "is far more powerful
than the traditional financial and/or operatiocnal approa-
ches”™ (p. 100). Mlller does not, however, discuss how to
implement a STSA methodology in an actual audit. This paper

will attempt to do =o.
Conclusioen

Operational Audltling has different goale than tradl=
tional Financial Auditing (either external or internal).
Methodologles adopted primarily from Financial Auditing, and
in particular public (external) auditing, are not sufficient
for the needs of Operational Auditing. Many solutlions to
the methodological insufflciency created by adopting
Flnancisal Auditing methoda have b=en propozsed, but a new
paradlgm has yét to emerge. One particularly promising
development 1= the proposed adoption of systems analysis/de-'
velopment methodology by internal auditors. An inexhorable
trend toward incorporéting systems methodology has culmi-
nated in the proposal, by Miller, that internsal auditors
adopt Soclo=Technical Systems Analysls as an appropriate
methodology. However, Miller did not operationalize the
S8TSA approach for the Operatlional Audlt scenarlo.

The next chapter will discuss the applicablility of
Soclo=Technical Systems Analysis (STSA) Internal Auditing.
The chapter will dlscuss the theoretlcal basls of STSA, how
STSA can help meet the goals and objectives of Operational

Auditing, and some benefits of STSA not fully recognilzed yet



in the Internal Auditing literature.
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ENDNOTES

1. See for example John 0. Davies, "Vital Questlons You Need
to Ask", The Internal Auditor, June, 1987, pp. 54=58, which dealse
with the entire audit but concentrates on questionnaires as a
data collection device; Spencer E. Hodges, "A ‘Listening’
Approach to Operational Auditing”, The Internal Auditor, Decem-
ber, 1978, pp. 53=-55, which treats interviewing as an evidence
gathering techniquej Norman Morris, "How Does Your Audit Depart=
ment Rate?,”" The Internal Auditor, October, 1978, p. 77, for a
lia2t of "tooles and technlques of audlting®”; and Fletcher and
Verschoor, "Managing Innovation: The Internal Auditor's Chal-
lenge,"” The Internal Audltor, August, 1984, pp. 29-32, for a
discussion of CERT (control evaluation review technlique), a
methodology for evaluating a control system, primarily through
the use of ratios.

2. See, for example, Fritzmeyer, "Should Internal Auditing be
Performed by a Staff of Generalists or by a Speciallzed Staff?”
The Internal Auditor, August, 1976, pp. 41-473; George and Palmer,
"Syatema Audltabllity and Control,” The Internal Auditor, April
1977, pp. 11=-153 and Harmeyer, "Acceptance Demands Credibility,”™
The Internal Auditor, October, 1978, pp. 35-52.
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CHAPTER 111

SOCIO-TECHNICAL SYSTEMS ANALYSIS

THEORY AND JUSTIFICATION
Introduction

The previous chapter culminated in Miller's (1987)
proposal that Soclo=Technical Systems Analysis (STSA) is an
appropriate methodology for Operational Auditing (0OA). How=
ever, he presented little theoretical szupport for thils conec=-
lusion. What Miller must have known, but did not explicitly
state, is that the development of STSA is a reaction to: (1)
the Sclentific Management based organizational design per-
spectives prevalent in many business applications today, and
(2) to the increasing turbulence of the 1internal and exter=-
nal environmentsz in whlch buszsinssses must operate. This
chapter discusses each of these factors and how they relate
to OA. Then; problems previously identified in Organliza-
tional Design (0D), Management Information Systems. (MIS),
and Management Accounting Systems (MAS) which result from
these two factors wlll be discussed and related to extant 0A
problema. There 12 growlng zupport for STSA on these higher
organizational levels of control as an acceptable method-
ology to =solve problemsz arising from both the implicit reli-

ance on the Sclentlflc Management paradigm in newly emerging
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organizational designs, and from their interactively de=
eigned environments. Thls leads to the bellef that STSA

could be adopted in OA with good results.
Scientific Management Paradigm

A paradlgm 12 a world view, and one of the most perva=-
sive paradigms in business, since early in the Twentieth
Century, has been Scilentific Management. This world view is
based upon a Clozed Cybernetiec Systemsz model, though, lea=
ding to perceptlons of closed systems (with little depart-
mental interdependence recognlzed elther within the organi-
zation or with the external environment) and the need for a
Theory X management styles (Thomas, 1985). According to
Thomas, "Frederick Taylor saw control as the central ldea of
Sclentlflc Management, and cost accounting s§stema ag cru=
¢lal to the achlevement of this sclentific control theory”
(1985, p. 47).

Operational Auditing is alsc a crucial element of
sclentiflic control theory because it 1s a control function
which examines and evaluatesz other controls (Thornhill,
1981). As stated 1n Chapter 1, Brink (1982) noteas that
"internal auditors who do thelr jobs effectlively become
expertaz in what makea for the bezt pozsslble dealgn and
implementation of all types of control” (p.4). Three basic
issuez 1n OA are whether controle have been devised and
implemented that will help management attaln the organi-
zation's goals and objectives, whether these controls are

complled with. and aszzesaling and improving performance
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quallty. A problem in 0A iz conzldered to be a deviation
from the accepted standard. Types of problems are the lack
of a ﬁeeded control, a control that is not complied with, a
control that is not cost effective, or a general lack of
efficiency and effectiveness in operations.

Operational auditors are overwhelmingly concerned with
controls within the parameters defined by Scientific Manage-
ment. The propensity to break tasks down into their
smallest component tasks, coupled with a Division-of-Labor
philosophy, leads to a focus on Financial Accounting con=-
trols and to the use of methods designed for auditing thoze
contreols. However, as has been previously noted, Financial
Auditing goale and Operational Auditing goals are not aluways
equal. The use of primarily Financial Accountlng orlented
checklists will thus not.enable operational auditors to
accompllish thelr goals.

Furthermore, the closged systems perspective leads to a
failure to recognize interdependencies between various or-
ganizational subsystems. Coupled with the lack of system-
atic procedures to ldentify critlcal boundary conditions,
this leads to an inabllity to achieve global productivity
improvements, especlally in modern designed production
environments (such as those utilizing CAM and JIT)>.1 This
internal Iinterdependence and global suboptimization is a
form of Environmental Turbulence. The following sectlons
discuss how the Sclentiflic Management perspectlive merely

compounds the problem= created by the turbulent environment.
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Thz Turbulent Eavironment

The idea of a turbulent environment can be summed up in
one idea from Elton Mayo (Bell, 1956): "The characteristic
fact about the modern scene 1s the pre=zence of constant,
disruptive change™ (p. 24). Trist (1980) notes that the
turbulent environment 1s characterized by "large competing
organizations, all acting independently, in many diverse
directlonz, [tol produce unanticipated and dizzonant conse=-
guencea In the overall environment which they share"™ (p.
117>. In such an environment, experience 1s no longer the
only important factor, because sltuations change so rapidly
that experiences are not directly applicable to current
situations (Ackoff; 1972).

Thiz view leg inconslatent wlth the concept of continu=
ity long relled upon by flnanclal (external) asudltors a=s
illustrated 1n Mautz and Sharaf’s (1986) "Sixth Postulate of
Auditing.” "In the absence of clear evidence to the con-
trary, what has held true in the past for the enterprise
under examination will hold true in the future®” (p. 42). If
operatlonal auditoras also rely upon thils poatulate (and it
aeems that they do) then the impllcétions of turbulence in
the organization are not béing incorporated into OA method-
ology.2 Furthermore, environmentél influences can cause
changes within the organization. Odiorne (1980) states

Internal audits looks back at what has already

taken place and 1z more often an agent of review

than an agent of change, yet the major problem of

accounting as a profession and of managing organi-

zatliona in general 1z to learn to cope wlth
change...Good program audlts should seek out areas
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where people are overly emmeshed in day=to=day

internal business and, accordingly, are toc

lenient in attending to those changes in the

cutside world which may be threats to the organi-

zation. (p. 60)

Odiorne's solution to the turbulence problem is better
planning for the future, including an assessment of the
organization's strengths and weaknesses. In support of
Odiorne, Trist (1980) notes that the proper response to a
turbulent environment is an interactive planning mode where
parties cooperate to make the future happen. This interac-
tive planning mode can be qulte difficult to accomplish,
however, because employees may not possess the necessary
gkllls to respond to environmental threats and opportuni-
ties. According to Ashby‘'s “Law of Requisite Varilety"™
(Trist, 1980), "when a system's response repertoilre cannot
match increases in variety emanating from the environment,
that system's survival 1s endangered”™ (p. 115). Inflexible,
bureaucratic systems fostered under the Sclentific Manage-
ment paradigm fall to recognize this need, leading to incom-
plete job designs and insufficlent training resulting in
role occupants lacking a requisite varlety of responses.

More specifically, recent factors to which the social
system must respond have been ildentiflied by Davis (1980, pp.
9=11>: .

- the "school soclalizatlion process™: people
experience a longer period durlng which the
individual is most important;

- depression era workers are leaving the
workforce, which results in a workforce
composed of individuals who do not remember
Wworrylng about =starvatlions
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= Wwelfare lowers the cost of refusing to workd
- economle opportunity laws place the burden of
social change on the work organizations;

- the increasing rate of technological change

causes environmental turbulence through the
technical subsystem:

- the changing role of management control:

employees exerclise more judgement and discre=-
tion, management may have to trust employees

to perform tasks about which management knous
very little.

Brink and Witt (1982) recognize this turbulence, noting
that "[the=e] eavironmental forces are a part of the geners=
ally accelerated rate of soclal expectations in such areas
as protection of natural resources, pollution, minority
groups, higher levels or business responsibility, and moral
standards®” (p. 7). Glenn (1977) also seems to recognize
turbulence in his comment that "Internal auditors should be
looking at what le happening today and endeavoring to
determine and report lts likely effect iIn the future =20 that
management can take action before the event and thus avoid
unnecessary expense and loss®™ (p. 19). Finally,.Thornhill
(1981) lists four factors that create a riskier (more turbu-
lent) environment in which operational auditors must cur-
rently operate: buslness and government continue to grow
bigger and more complex; products and services are more
diverse and complex than everj underdevsloped countrles are
becoming more industrilalized and developed countries are
becoming more technologlcally advanced and information
priented; and ero=lon of ethicai atandards = respect for

authority, managerlal competence, honesty, and relilabllity

{(pp. 28«29). Thornhill's =zolution includes better reporting
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and controles for operations, reduction of risgks, and better
controls to prevent fraud. More importantly, he also advo-
cates better communications with managers and a more active
(rather than reactive) role in organizational policy

setting.
Organizational Design

Davis (1971) identifled four organizatlional requlre=
ments for improved performance, cooperation, and commitment
in the face of turbulent environmenfs: Individual and group
autonomy in planning and controlling their tasksz; abiiity to
adapt to, and learn from, the environment; a requisite vari-
.ety of reszponaes (Ashby's Law of Requlzlte Varlety); and the
individual’s or group's ablility to participate in the devel=
opment of Jjobs, roles, and the planning of changes. Rather
than providing these requirements, Scientific Management
results 1n fractionallzation of processes into "simple,
routine” Jjobs leading to employee dissatisfaction, absentee-
ism, turnover, and difficulties in managing employees
(Thomas, 1985). These are some of the problems 0OA seeks to
solve, yet it seeks to do so by imposing more controls, more
"gseparatlion of dutles”™ (task fractlonalization), and by
discouraging employee discretion. Within the Scilentific
Managemente paradlgm, 0OA cannot adequately address the=ze

problems because they are a product of the paradigm.
Management Informatlion Systems Dezlign

The problems created by the Sclentlflic Management para-
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digm in Organizstion Design carry over to the Mansgement
Information Systems (MIS) designed for organizations. Thomas
(1985) states

As environmental turbulence lncreases, tradition=-

ally designed organizations have had limited

success in adapting due to structural rigidities

and lack of employee motivation. Similar problems

exlst with the MIS; an inabllity to adapt informa-

tion systems to changing organlizational needs, and

a lack of user motivations to accept, maintain,

and improve them (p. 21).

In terms of 0OA, MIS desligners also éxhibit an inabllity to
adapt control =aystems to changling needa, producling informa=-
tion systems that actually foster a lack of user motlivation
to accept, maintaln, and improve controls.

Thomas also notes that informatlion processing, as the
primary means of adaptation to the environment, is done
wlthin and by the =zoclal system, and that the soclal =zystem
12 thuz the primary determinant of the affectlveness of
information processing potential. Simllarly, the social
system can be seen as the determinant in control effective-
ness. Lack of user involvement is one of the most seriéus
problems in Systems Analysis/Systems Design (Bostrom and
Helnen, 1977a). Similarly, the 0A literature includes a
number of dlacuzssaionz on sudltee sacceptance of audit
findings,2® with the general conclusions that auditee= do not
feel that findings are always relévant, and that the audi-
tora, rather than the auditees, are responsible for the
control system.

In many cases, the lack of user acceptance and mainten=-

ance of control systems may stem from differsnt perceptlons
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among audltors and audlteea. In Argyriz' 1970 sztudy, "MIS
users saw the designers as secretive, while the designers
saw themselves as rational reformers who design efficient
systems for an inadequate line management. User participa-
tion was encouraged for MIS acceptance, rather than for
collaborative problem=-solving and design [emphasis addedl™
(in Thomas, 1985, p. 381). The same misconceptions may
occur between auditors and audlitees = the auditor, despite
his/her intentions, may be perceived as an externally im-
posed "watch-dog"™ who 1s interested in fault-finding rather
than cooperatlive problem=zolving.

Consistent with the Sclentilfic Management paradligm,
syatems analysts encourage ... structured systems with
well=defined Jjob descriptlons and hierarchical [zsic] lines
of authority ... emphasizing order, stability and technical
efficlency"”™ (Thomas, 1985, p. 27). This 1s true of internal
auditors as well. In MIS, one result of such systems 1=
that feedback on performance goes to managers rather than to
workers. Managers, however, may not be in a position to act
on the information in a timely manner, or the information
ltself may not be received when it 1s needed. This results
in a duplication of the formal MIS in the form of an in-
formal Informatlon system, resulting in wasted resources and
suboptimal performance. An audit that ignores ﬁhe soclial
subsystem within an organization will not discover these
informal informatlion =systems, will not develop a true
plcture of the entlity under aﬁdit, and therefore cannot

fully address any exlsting problems in the control or
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informstion =sy=tems.

In MIS, thls interactlion between the social and the
technical systems has been ignored, with the result that
tasks lack interest (resulting in unmotivated employees) and
decision=-making 1i=s movea further and further up the manage-
ment hierarchy. Other effects are less communication at the
lowest operational levels and increasingly centralized

controls.

Management Accounting Systems

One result of the Sclentiflic Management paradigm that
has plagued Management Accoﬁnting Systems (MAS) ié a goal
orlentation toward detective controls. Reports tell manage-
ment what went wrong in the past, long after any corrective
action can be taken, unlezsza the altustion 12 an ongolng one.
'In many cases, Operational Audits also function as dgtective
controla. Audits conducted long after the fact may disclose
operating problems that have since been resolved. Further-
more, since operational auditors look to management for the
standards agalnst which they audit, the audltors may not be
any better than management at identifying emergling threats
and opportunities that would require new responses.

In mozt audlts, changes in aperating procedur=s promul=-
gated by management will be conaidered and, 1f Justifled,
new standards are adopted as the criterla against which to
evaluate findings. Seldom does the auditor consider whether
management 's response was timely or whether new circumstan-

ces are emerglng which would neceassitate ancther change.
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This viewpolnt i1s 1llustrated in Crosby'=s (1986) statement
that "corrective action involves a system designed to
resolve problems forever by identifying, communicating, and
documenting work processes that prevent those problems from
happéning again™ (p. 35). 1In a turbulent environment, the
same problem may recur, but due to a different cause, or due
to an external cause beyond the control of the company.
Eliminating the cause may thus be impossible. It therefore
becomes paramount to déve;op a variety of appropriate
responses to the problem.

A second problem 1in MAS resulting from the Scientific
Management paradigm i1s the emphasis on upper management as
the focal or key reclplent of management accounting informa=-
tion (Thomas, 1985), which 1s used for performance appraisal
purposes. This encourages competition among departments
which results in local ébtimization rather than global
optimization. The informatlion that upper management
recelves includes performance variances resulting from both
internal (controllable) and external (uncontrollable)
scurces. The manager's defense, again, i1s to maintain his
or her own informal information system with which to keep
track of uncontrollable events. The resulting lack of
motivation to malntain and support the formal MAS on the
part of the Operatlons Managers responsible for its data
input, iIntegrity, and relevance, is an internal control
problem (Thomas, 1985) which brings it within the realm of
Operational Auditing4-

In summary, then, an organlzation operating under the
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Sclentific Mansgement parsdigm may not posssss the reguisits
responses necessary to cope with increased environmental
turbulence. The most salient feature of the Scientific
Management perspective 12 the lack of conslideration of the
soclal subsystem of an organization, stemming from a Theory
X management style. Numerous problems fesulting from this
perspective have been ldentified in 0D, MIS, and MAS.
Operational Auditing has been shown to originate with and
rely upon the Sclentiflce Management/Theory X perspectlve,
and the resultling problems apply to 0OA as well. Further-
more, because 0A directly influences the tenor of workers’'
tasks and interactlions between organizational subsystems, 0OA
can be said to be concerned with organizational design-and
information system design. Thus, 1t 1s reasonable to pro-
poz2e that 8TSA, a procezs=methodology that has been zhowun to
overcome these problems on theze higher control zystem la-
vels, be applied to 0OA in order to solve simllar problems.
The remainder of this chapter 1s a discussion éf STSA

theory.
Soclo=Technical Systemz2 Analyzlzs (STSA)

The basic premise of STSA, set forth by Béstfom and
Halinen (1§77a) 12 that "technology 12 es=sentially neutral:
whether 1ts application succeeds or falls depends entirely
on the decisions that are made on how it shall be used®” (p.
18). An impllcation of this (Mlller and Rilce, 1967) 1z that
the "work organization 1s not uniquely determined by the

technical syztem and that alternative organlzational models
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are often avallable™ (p. 31). As Davis (1981) notes "the
technical system defines the tasks to be performed and the
social system préscribes the way in which they are per-
formed” (p. 25). A needed shift from a focus on jobs and
tasks to a focus on the roles and sub-systems operating
within the organization, should result in these sub-systems
being able to control variances through self-regulation and
adaptation to the environment (Thomas, 1985). According to
STSA theory, this shift contributes to joint optimization of
both technical and soclal zsysteme, recognitlion of work =y=-
'tem boundaries that consider interdependencies, and a role
content emphasls rather than a Job content emphasis (Davis
and Taylor, 1979).

STS theory depends on two bazlc concepta. The first ls
that "organizations are artifacts, purposively created to
serve man's needs” (Thomas, 1985, p. 14). Organizations are
a mechaniam through which man adapts to the environment, and
s0 mﬁst be adaptable and flexible (Simon, 1969). The second
concept 1ls that "every soclo=-technical system 1s embedded in
an environment influenced by cultures and values™ (Thomas,
1985, p. 14). Understanding of an organizatlon (or part
thereof) cannot be achlieved without understanding of the
environment within ﬁhich it operates (Davls and Trist,
1974).

Contrary to Scientific Management, "which considers
humans as unreliable machine components fltted to a norma=
tive technical design,” (Thomas, 1985, p. 14), STSA theory

requires that workers have both the discretion and ability
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to rezpond to a8 varisty of circumstances, ss well sz the
commitment to perform necessary tasks on thelr own initia=-
tive. An organizational Control Chain of Causation, then,
might look as followsS:

1. For the economlic goals of the organization to
be satisfled, the production process must
function efflclently, economically, and
effectlvely.

2. If appropriate responses are not taken to
random events as they occur, the production
procesgs wWwlll not functlon as gpeclifled 1n
1).

3. If the organizational members ars not commlt=
ted to thelr roles, or they lack the neces-
gary control sklllszs, they will not respond
appropriately.

4. Commitment cannot be forced or bought: it
must be designed into the Jobs and roles
assigned to people.

5. Appropriate informatlon and tralning ars
neceszary 1n order that people have the
control skllle required to ildentlfy and
perform necessary control actions when
needed.
An open, Socio=-Technical system deslign fosters consid-
eraticon of these characteristics. The properties of an open

Socio=Technical system have been ldentified by Davis (1981,

pp. 28=29) as follows=t:

- equl=finallty: the abllity to follow differ=-
ent sultable paths to achleve accepted
outcomes;

- requlzslte response capabllity: members

pozs=ez2s the repertolre of knowledge, =kllls,
and authorities to match the varlety of
demands faced by the organization:s

- gzelf=regulation: +the organlzational unlt
decides how and when it will apply its
response capabllitys

- relevant boundarlies: requlres that the
boundaries around each organizational unit be
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s0 located as to include all the means

necessary to achleve the desired organiza-

tional outcomes.
Achieving these propertiés requires the development of new
strategies to cope with change. These new strategies
include considering policy-making as a learning process,
bullding research capabilities into the organization, utili=-
zation of professionals in collaborative research projects,
and predominantly project and research oriented training
(Herbst, 1974). The key ingredient for success in develop-
ing these new policies is user involvement, achieved through
a methodology which conasiders the social subsystem to be a
primary component of the total organization.

Boztrom and Heinen (1977b) deflne three phases of STSA:
the Strategic Design Process (the *"Scan®), the Soclo-
Technical System Design Process (including Technical and
Social System Analysis), and an Ongoing Management Process
(kAnalysis, De=ign, Redeszsign phase). The change process
should be managed by the users. People should have the
opportunity to ask questions'and discuss problems. Retrain=-
ing should be provided where workers are deficlent in the
skills necessary to cope with the system (Bostrom and
Heinen, 1977b). The most effectlive point at which the user
can parficipate is in the Strategic Design Process: formul-
ating and reformulating the goals and policies which gulde
the systems design activitles (Bostrom and Helnen, 1977a).
Having uszers focus on thls stage can facllitate dealing with
issues of user particlipation and responsibility in the

actual analysis, design, and malntenance of speclflic inter-
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nal econtrolsa.

The purpoze of the Strategliec Deszlgn Processzs 12 “to
combine relevant MIS and user personnel into a steering
group in order to define the values and goals which direct
the projeét" (Bostrom and Heinen, 1977b, p.15). After the
Steering Committee developé a policy document and identifies
system boundaries, interactions, and problems, a Design Team
is selected to carry out the actual modifications of the
gyztem. The operatlional auditor functlonz az a dezign
engineer, working with the auditees, within the Steering
Committee. The auditor together with key users (auditees)
‘would Forﬁ the Design Téam, with expert assistance as needed
from EDP, Flnance, and other personnel.

Once the Strategic Deslign Proceas 1s complete and this
policy document 1as produced, the Steering Committee =zhould
translate the output of the process into technically opera=-
tional solutions. During the Design/Redesign phase, the
alternatives should be developed from the data collected
about the goals for the redesign. The design engineer,
then, must "presenﬁ the widest range of techno-economically
feasible alternatives” (Herbst, 1974, p.8) in order to
develop an organization that is both more satlsfying to its
members and more effectlive in meeting task requirements
(Bostrom and Heinen, 1977a).

In additlion to analyzing the spcialtsystem, the tech=-
nical sy=tem must be analyzed. Drucker (1970) proposzes that
work may provide the focal role for understanding the system

of technology. The Technical System, then, is the proces-



ses, tasks, and technology needed to transform inpute into

outputs (Bostrom and Heinen, 1977b). The Technical System

Analysis is conducted as follows:

1-

Identify the unit operations (the physical
product tranaformationa). Think about and
list every =ingle step that must take place
to produce acceptable output. Now group
these steps together into larger units
representing significant transformations in
the production process.

List all the individual operations or steps
required within each unit operations.

Identify the production variances within each
unit operations. Think about and list all
the things that could be defectlive or
substandard about the ingredients or raw
materials, and could go wrong with the tools,
procedures, methods, or equlpment. Under
each unit operations, list the variances
caused by the ingredlents, the machlnery, the
procedures, or the methods used that could
cause that particular unlit operations to
either fail to produce acceptable output or
make 1t difficult for the employees to
produce it easily, smoothly, and lnexpensive=
ly.

Identify the key variances. Construct a
varliance analysis matrix by listing the unit
operations down the left hand margin and then
placing the appropriate variances on the
diagonal of the blank matrix. Start at the
top of the variance matrix with the first
varlance of the first unit operation and
determine if thls varlance causes or exacer=-
bates any of the other varlances in the
matrix. Go through the entlire matrix in this
fashion, one column (varliance) at a time. If
two varlances do interact with each other,
place an "X" in the box where the two varian-
ces intersect.

Construct a Key Variance Control Table by
placing the key varlances in the left hand
column and answering the questions that
appear across the top of the table for each
key wvariance.

One of the tools avallable to assist in the Technical

74
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Syztem Ansalys=is iz the Varisncs Analysis Matrix (Ansari,
1979). Thle 13 an "A x B"™ matrix where dimenslon A 1= the
nature or significance of the variance (expected versus
unexpected) and dimension B is the source of origin of the
varilance: 1internal (within a department), external (within
some other department), or exogenous (from outside the
company).

The Variance Control Table lists, for each key vari-
ance, the unit operatlion whers the varisnece originstes, the
point at which the variance is observed, the point at which
the varliance 1= controlled, who or what controls the vari-
ance, what actions are taken to control the variance, and
what information is used, and from which sources, to control
the variance.

STSA conziders both the soclal and the technical =sub=-
systems. The éocial system 1s concerned with the attributes
of people (attitudes, skills, values), the relationships
among people, and the reward systems and authority struc-
tures (Bostrom and Helnen, 1977a). Two potential improve-
ment In satliasfying soclal system needs are lmproved task
accomplishment and increased worker satisfactlion (higher
quality of working life, or QWL). Systems designers must
conslider the needs of all users aof the system, otherwlse,
the system will create dysfunctional behavior in organiza-
tional members/users who are not served by the system (such
a2z malntenance of private Information systems=). A= an
ongoling policy, Herbst (1974) advocates the use of "Social

Monlitoring = The development of capacltles for the rapid
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recognition and evaluation of emerging and evolving soclal,
psychological, and technological trends”™ (p. 62). According
to Bostrom and Heinen (1977b), "STS tends toward Theory Y...
The individual les viewed as =zomeone who wantsz to contribute
to organizational goals and wants to use not only his/her
akllles and abllities, but also to become increasingly
competent 1in mastering his/her environment™ (p. 14).
According to STS theory, then, the social system is an
Iimportant component of the total organization, and must
therefore be analyzed 1n detall. Four areas are included in
the Social System Analysls (Bostrom and Helnen, 1977b): the
individual needs, characteristics, and abllitles of people
in the work system; tﬁe internal work system characterlis-
ﬁics; the external environment of the work system$ and the
support systems available for that work system. This analy-
sis encompasses six factors (Bostrom and Heinen, 1977b):
1. Initlal acan of the social system problems,
conducted as general, open-ended questlions to
the workers.

2. Map the communication role network =- focus on
task-based interaction with people.

3. Individual role analyslis - consideration of
the psychological characterlistics of jobs.

4, Analysis of existing work group, including
attitudes about the existing work group
performance.

5. Analy=slis of the work system's external

environment, 1including interactlion= with
other departments.

6. Analyeslzs of support systems, 1including
payroll, performance evaluatlon, tralilning,
budgeting and promotion.

The map 1n factor 2 includes such information as who each
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perzon Wworks for, the nsture of interactions betwsan a
worker and others, the importance of each interaction, and
the frequency of communications. Factor 3 may include
having employees rate Job characteristics for variety,
challenge, decision making, learning, relevance, contribu-
tion, and future. It may utilize a Job Diagnosis Survey®&-

The Social System Analysis is conducted in three steps:

1. Determine the focal role(s), which are those

rolas that ars sssential to the ereation of
the product (or service).

2. Construct a Role Network showing the close-
ness and direction of communicatlion between
the focal role occupant and other role
members of the organization. :

3. Complete the Soclal Systems Grid as an ald to

identifying soclal interactions with the

.focal role.
The Soclal System Analysles and the Technlcal Syztem Analy=zales
will be discuzsed In more detall in the next chapter.

The Ongolng Management Phase consists of successive
iterations of the previous phases. The system is continu-
ously monitored to determine if it is meeting its'goals.
This would be accomplished through periodic reviews in the
same manner that repeat audits of certaln systems are now

conducted. The sgame baslc aystems methodology is used to

analyze the redesigned system.

Concluslon

The development of STSA 12 a reactlion to the Sclentiflce
Management perspective prevalent 1ln business today, and to

the incrzasglng turbulence of the environment 1in which
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businesses must operate. Problems previocusly identified in
Organizational Design (0D), Management Information Systems
(MIS)>, and Management Accounting Systems (MAS) which result
from these two factors are also seen or can be deduced in
OA. The fact that STSA has been proposed as an acceptable
methodology to s2olve problems arlising in other areas from
the prevalence of the Scientific>ﬂanagement paradigm and
from the turbulent environment leads to the bellef that STSA
should be adopted in OA and can produce "good results”™.

STS theory depends on two basic concepts. The first is
that organizations are a mechanlism through which man adapte
to the environment, and so must be adaptable and flexible.
Second, every Soclo=Technlcal System 1la embedded in an
environment influenced by cultures and values. The work
organization is not uniquely determined by the technical
systems: alternatlive organizational modeis are often
avallable. Since DA directly influences the tenor of
Wworkers'® tasks and interactions between organizational
subsystems, 0OA can be considered to be involved in 0D, MIS,
and MAS designs. Thus, a design methodology 1= needed that
conslders the socilal and technical subsystems as integral
components of the organizatlion and that can provide integ-
rated procedures allowing “control"™ to be vliewed, analy=z=ed,
and developed conslstently on all hlerarchical levels within
the organization's control structure.

The methodology of Soclo=Technical Systems Analysis 1=
falrly well defined but somewhat complex. The next chapter

presents thls methodology in detall, within the context of
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an exampls, 8TSA in an interactive and interdependent produes=

tlon process Operatlonal Audit.



ENDNOTES

1. Thomas, 1987. (WP #87=19),

2. While the literature has not explicitly dealt with the
development of postulates specifically for Operational
Auditing, from Mautz and Sharaf's discussion it can be
inferred that continuity is assumed in Operational Auditing
az well a=z Flnanelal Auditing! operatlional audltorz azzume
some continulty of circumstances from one period to the next
when engaged in repeat audits of a particular entity. A
complete development of postulates for Operational Auditing
is beyond the scope of this work.

3. See, for example, Nich, David L., Gift, Robert G. and
Zeb, Jahan. ™"The Future of Operatlional Auditing,” Internal
Auditing (Summer, 1987): 3-11.

4., A related problem for EDP auditors iz the erosion of
data 1ntegrity. However, the problems of the speciallized
sub=field of EDP audlting are outside the relevant consider=-
ations of this work. '

5. Modified from Thomas' modification of Davis® (1971)
organizational chailn of causatlion.

6. See Hackman, J.R. et al., Perspectives on Behavior in
Organizations. New York: .McGraw=-Hill, 1977.
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CHAPTER 1IV

AN EXAMPLE OF A SOCIO~-TECHNICAL
SYSTEMS ANALYSIS BASED

OPERATIONAL AUDIT

Thiz final chapter presentz the Socio=T=chnical Systems
Analysis (STSA) methodology, first in general, and through
the use of a specific Operational Auditing (0OA) example.

The example is an analysis of the Cotter-Cherns Scottish
Sandwich Corp., Ltd. (CCSSC), manufacturling process for
vending machine of ham and cheese sandwichesi- While the
example analyzes an entire production process, the methodol=-
ogy 1s equally well sulted to the analysia of any department

or function within an organization.

Phases or Steps of a Soclo=Technical Analysis

The first phsse in the STSA 12 the Orpganizational
Scan2. The purpose of the Scan ls the analysis of the
organization, its environment, and its products. 1In OA
terms, thils 1z a Familiarizatlon step. The Scan 1= conduc=
ted in four steps:

1. Think about the organlzatlion, and 1ldentify
ite goals and objectives.

2. Environmental Analysls. Think about and 1list
any environmental conslderatlons that affect
the organlzatlon and i1ta products. Speclifl-
cally identify any 1lmportant threats and
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opportunities that management should be aware
~of when they plan the objectives and goals.

3. Organizational Analysis. Think about and
list those internal factors about the
organization itself that influence its
strengths and weaknesses. This step should
be based upon problems that organizational
members have communicated during the Scan,
descrliptions of the people required to
manufacture the product, the development of
an organizational chart (Figure 6), and
identificatlion of the organization's phy=ical
boundarles (Plant Layout 1in Figure 7).

4. Product Analysis. Think about and list
exactly what the finlshed product szhould do
and look 1lilke, and 1lts quallity requirements.
Specify the ocutput so that the output
gpecifications can be used as detailed
finished goods standards. Consider the list
of environmental constraints identified in

.Step 2. Based on the list of detalled
finlshed goods standards that need to be
satisfied, think about and list all the raw
materlials (inputs necessary to produce the
output. This specification of the inputs can
be used as detalled raw material standards.

The‘outputs (workpapers) of thlis first phase, then, are a
list of organizational goals and obJjectives, a list of
environmental threats and opportunities, a lizst of organliza-
tional strengths and weaknesses, and detalled output and
input specifications for products.
The second phase 1n the STSA l1s the Technical Analysis.
The purpose of the Technical Analysis 1s to analyze the
production process in order to develop an Input/Output model
of the product transformation prdcess. The Technical
Analysls 1z accomplished in flve =steps:
1. Identify the unit operations (the physical
product transformatlions?). Think about and
list every single step that must take place
to produce acceptable output. Now group

these steps together into larger units
representing significant transformations in
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the production process,

2. List all the individual operations or steps
required within each unit operations.

3. Identify the production variances within each
unit operations. Think about and list all

the things that could be defective or
substandard about the ingredients or raw
materials, and could go wrong with the tools,
procedures, methods, or equlipment. Under
each unit operation, list the variances
caused by the ingredients, the machinery, the
procedures, or the methods used that could
cause that particular unit operations to
either fail to produce acceptable output or
make 1t difficult for the employses to
produce it easlly, smoothly, and lnexpensive-
ly.

4. Identify the key varlances. Construct a
Variance Analysis Matrix by listing the unit
operations down the left hand margin and then
placing the appropriate variances on the
diagonal of the blank matrix. Start at the
top of the Varliance Matrix with the first
varlance of the first unit operation and
determine 1i1f thils varlance causes or exacer-
bates any of the other variances in the
matrix. Go through the entlre matrix 1In thlse
fashion, one column (variance) at a time. If
two variances do interact with each other,
place an *X" in the box where the two varian-
ces intersect.

5. Construct a Key Variance Control Table by
placing the key variances in the left hand
column and answerling the questions that
appear acrogs the top of the table for each
key variance.

The outputs for thia second phase are a list of unit
operations, a list of variances in a Variance Analysis
Matrix, and a Key Varlance Controi Table. At this point,
the Design Team (including the auditor) will have a better
understanding of the system interdependencies, possible

problem=s, and key information communlication polnts and data

neaded for control in the szystem beling examined.
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The third phase in the STSA is the Socilal Analysis.
The purpose of this phase 1s to analyze the roles and role
networks created within the organization design to satisfy
the four basic functions of the social system (Goal Attain-
ment, Adaptation, Integration, and Long-Term Development).
The Soclal Analysis is accomplished in three steps:

1. Determine the focal role(s) in the social

system by examining the roles required to
create the product (or service) which
directly meets the mission of the system.

2. Construct a Role Network showing the close-

ness and directlion of communication betuween
the focal role occupant and other role
senders. Identify all the essentlal soclal
systems functions (G,A,I,L) for each of the
network relationships with the focal role.

3. Complete the Soclial Systems Grid using the

information developed for the role network.
The grid aids identifying soclal interactlions
with the focal role dealing with these four
essential functlons.
The outputs for this third phase are thus the Role Network
and the Soclal Systems Grid. After this phase, the auditor
should have a fairly good ldea of possible solutions to the
problems facing the organization and specifically, what is
needed to motivate the Key Focal Role members.

The last phase in the STSA 1s the Design, Analysis, or
Redesign Effort. The purpose of this phase i3 an identifi-
cation and clearer understanding of the issues to be
addressed in meeting the organization's goals and objec=-
tives. Solutlons are identifled and implemented for
problems discovered during the previous phases of the

analysis. The STSA can be used simply to provide a "fresh

look™ at an existing operations, as a formal procedure 1ln a



re=dezlgn project, or to daslgn a new operation,

or organization. It is accomplished in two steps:

1.

Integration is achieved throughout the
analysis by linking organizational objectives
to goals; goals to the organizational design
and production process (the technical
system); and the technical system to the
social system. In the Social System Grid,
consider the followlng three questions:

a. Think about the entry in each cell of
the grid. Does it describe a positive,
negative, or neutral condition?

b. If left unchanged, will organizational
effectivensss deterlorate, =ztay the
same, or improve?

C. Will the continuation of these relation-
ships frustrate or irritate the focal
person(s)>?

Synthesls 1s achleved through the philozsophy
of Jjoint optimizatlion. Organizational goals
lead to many different possible technologies.
But to make the technology work, it must be
viewed within the context of its effects on
the soclal system required by 1t. The s=soclal
saystem must, in turn, be considered within
the context of indlvidusal human needs.

The output of this last phase should be the completed

analysis,

tions to those problems.

in detall an example of the STSA methodology applled to =2

including a list of problems and proposed solu-

ham and cheese manufacturing company3-

The Organizationai Scan

-

Step_1: Organizational Objectives and Goals.

Objectlives are long=run general statements concerning

the purposzes for the organlzation. Goals are tanglble

89

department

The rest of this chapter discusses

zhort=run zpeciflc targetza that 1f accomplleshed willl lead to



the organlzatlion's objectives. The followlng are =some of

the objectives and goals ildentified for the CCSSC:

A.. Objectives:

1.

2-

The stockholders are mainly old and want a
conslstent dividend record.

An overriding concern 1s with consumer
preference and expanding the company’'s market
share.

A healthy profit margin and the desire to
have fun whlle getting rich and doing the Jjob
Wwell are also major concerns.

B. Goalgs:

1.

2.

3.

4 15% ROI 12 eupected from all producta and
all new investments.

Avold food poisoning iIncidents at all costs.

Strict compliance is required with all
applicable laws and regulations.

Step 2t FEnvironmental Analysis.

These are external factors that influence how the

company goes about producing and marketing 1lts products.

The following are Just a few environmental consideratlons
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that might be faced by a company planning to produce ham and

cheese sandwlches:

A. Environmental Threats:

1.

The firm ils located 1in sunny southern
Callfornia which encourages absenteelam and
contains many competitors. See alsoc Opportu-
nity #1.

All workers must joln the union which has
been historlically opposed to innovative
changes proposed by the company for job
design changes.

Public health code=z= are strictly enforced.
Since sandwlches are to be sold to the



91

public, they muzt be produced under sanitary,
government Inspected conditionz (plastic
gloves must be used when handling all
consumable raw materials, finished sandwiches
must be kept at 44 degrees F. until consump-
tion, etc.).

Technology and monetary conventions. The
cost and slze of the sandwichez will be
constrained since they will only be sold
through vending machines.

Weather and economic conditions. The avail-
ability and cost of resocurces may affect the
composition of the final product (a drought
in Californls may maks lettuce too cos=stly, or
unavallable, etc.).

Consumer preferences or conventionszs of
acceptability. In order to survive as a
viable concern, the company must provide the
public with what they demand (consumers may
express preference for the following: v
lettuce on top, cheese next, ham slices next,
mustard on the bottom slice, sandwich cut
diagonally, etc.).

Environmental Opportunitles

1.

Competition 12 for geographle areas and
specific businesses, locations, etec. Con-
tracts with businesses, schools, etc, give a
company sole distribution rights (i.e., only
that company's vending machines and products
will be sold within the business, school,
etc.).

The company l1s owned by elderly stockholders
who can sasglly =zupply capltal for new
investments.

There aré many local suppliers for the raw
materlials needed to produce sandwiches.

Step 3! Organizational Analysis.

This 1s an analysls of the =strengths and weaknesses

within the company.

A.

Internal Strengthsa:

.1 L]

The mansgers sre ress2onable men sand women who
want to get rich and enjoy the good 1life, but
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who also want to be Juszt and benevolent
employers.

Delivery personnel often talk to customers
when restocking vending machines and bring
back customer comments to management (See
Environmental Threat #6).

Management has declded to concentrate all
thelr efforts on making only one product, a
quality ham and cheese sandwich.

The mustard spreading machine, while very
expensive, has a maximum spreading rate of
500 slices/hour. This 13 well above any
projected sales volumes.

Internal Weaknesses:

1.

Management has declided to limit distribution
to vending machlineas. Some larger filrms

(hospitals, schools, etc.) have cafeterlas
which might sell CCSSC sandwliches.

The Assembly Department has historically
experienced a high employee turnover rate of
about 30% annually. Thls leads to a high
number of rejects, not meeting production
quotas, and uneven workflows when many
workers are absent.

Even though managers are friendly, malntain
open lines of communlicatlon, and coordinate
thelr activities, workers appear basically
apathetic, bored, and antagonistic toward
workers in other departments. They do =seem
honest and capable, though.

Current Problems in Sandwich Productlon:

1.

There has been some difficulty in meeting
scheduled production requirements in recent
months.

Many sandwlichees approved by inapectlon are at
the maximum size limits for the cardboard
a8lips and vending machlnes.

Poor packaging has resulted in penaltlies for
health code vioclations.

Turnover of assembly workers 1s a chronic
problem. Inexperlenced workerz frequently
leave before they are productive.
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h. Organi=atlion Chart (s=e Figure &)
E. Plant Layout and Physical Boundarles of the Company

(see Figure 7)

Step 4t Product Analysis.

This Includes an analysis of all products made by the
company. In this case, only one product 1s manufactured.
A. Output Specifications: Output specifications for ham

and cheese zandwichez might read az follows:

1. Quality

a. Two glices of equal =lze bread.

b. Nutritional content will be specified
for the bread, ham and cheese (fat,
carbohydrates, vitamlns, etc.).

C. No overlap or mismatching of slices.

d. Sandwiches should be taste-panel accep-
ted.

e. Cut should be sharp and on the diagonal.

f. Total dimensions of sandwlches should
not exceed vendor purchased cardboard
packing slips.

E. Each zandwich should be individually
wrapped in a cardboard packing =slip
surrounded by plastic wrap.

h. Plastic wrap should be heat sealed.

i. Plastic should not be burned during
sealing.

J. Completed sandwich should be stored at
44 degrees F. until consumption.

2. Quantity

a. Weekly schedules for productlon should
be posted on the preceding Friday.

b. Saleg department should update produc=-
tion requirements dally on the basls of
feedback from route drivers.

B. Input Speclifications: Input specilficatlons for ham and

cheese sandwlchez that might be derived from previous

output specifications, and from a list of environmental

conslderationa, could read as follows:

1.

Bread: Rye bread, two 15 gram =llce=s, 4% x

4" x 1/4", no heelas to bs u=ed, no
vislble mold, no ripped or mangled



94

slices, freshness will equal
predetermined level, etc.

2. Ham: Two one-ounce slices, fat content
of ham will equal some predeter-
mined level, visually the slices
should have a good marbled texture,
no gray or off=color slices should
be used, s2alt content of ham should
be equal to some predetermined
level, ham should be held at or
below 44 degrees F. at all times,
workers handling the ham should use
plastle sanltary gloves at all
times, etc.

3. Cheese: Domestic Swilss, a =ingle one=ounce
egllce, fat content equal to zome
predetermined level, aged for three
years, no visible mold, no ripped
or double =slices should be used,
preservative content should not
exceed some predetermined level,
cheese should be palatable, only
Kragt brand cheese should be used
(because Mr. Kragt 1s the presi-
dent's golfing partner), cheese
should be held at or below 44
degrees F. at all times, etc.

4. Lettuce: One layer evenly covering entire
slice of bread, no visible bug
damage, crispness should equal some
predetermined level, no lumps or
cores should be used =-- hence outer
leaves only, color should range
from dark through light green = no
white leaves are to be used , no
more than three grams of lettuce to
cover bread, no insecticlides should
have been used during the growing
of the lettuce, etc.

5. Mustard: Flive cc's, evenly spread on bottom
aglice, no g2lop over, yellow color,
creamy and smooth, etc.

The Technlical System Analysls

Steps 1 & 2t Unit Operations and Production Process.

The Scan should have developed a list of environmental
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speclflcations=.

detailed,

produce the product.
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onzldarations together with detsiled autput'and input

The next z2tep In the procesa 1z to derive =z

sequential analysis of every step necessary to

From this listing 1t should be

possible to summarize or regroup the process into recogni-

zable transformations of the raw materials as they move

toward product completion.

Thesé

larger blocks of activi-

ties will be called Unit Operations.

For the exampls at hand,

one

"logleal”™ approach to

makling a ham and cheese sandwich might read az follows:

Unit Operations

Purchasing

1.
2.
3.

4.
5.
6.
7.
8.
g.
10.

Recelving

Purchase
Purchase
Purchase
cheese.

Purchase
Purchase
Purchase
Purchase
Purchase
Purchase
Purchase

correct
correct
correct

correct
correct
correct
correct
correct
correct
correct

Production Tasks

amount & zlze of bread.

amount,
amount,

amount
amount
amount
amount
amount
amount
amount

size and quallty of ham.
glze and quallty of

and quallity of lettuce.
and quallty of mustard.

of plastic gloves.

and size of plastic wrap.
and size of boxes.

of wax paper.

and size of labels.

Recelve and store all raw materlalsand supplles.
Store periszhables in cold storage at 44 degrees F.
Store bread in dry area. ‘

Ham Preparation

1.

2-

Requizition quantity of ham needed for next day’'s
productlion (2 slices/sandwich).
Slice ham into 4" x 4" x 1/4"%
welight.

Stack sliced ham into contalners (250 sllices/con=-
tainer).

Inspect ham for quallty whlle stacking.

Store gealed contalners 1n cold atorags.

glices of one ounce
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A 2lmllar analysls =zhould be done for lettuce and cheesze
preparation.

Assembly:

Assembly:

Assembly:

1.

2.

3.

The

process,

Bread Prepared

Review dally production quota with Department
Head.

Get bread and mustard from storage area.

Fill mustard machine with mustard.

Insert one half of bread quota into machine.

Take remaining loaves of bread to work station #5.
Set machine speed and turn on machine.

As each slice of bread comes out of machine, place
it mustard side up on an empty assembly tray (20
slices/tray: 4 x 5 rows).

When assembly tray is full slide full tray to work
station #2 and replace tray with clean empty tray
from rack next to mustard machine.

Repeat until scheduled daily quota of slices has
been processed.

Ham Sub=Assembliesz Attached

Get contalner of ham slices from cold storage
(slices previously prepared by Ham Cutting Depart-
ment).

Slide full tray of mustard=-~covered bread into
position at work station.

Neatly position‘'two slices of ham from the
contalner on top of each mustard-covered slice of
bread.

Proceed until all 20 slices on tray are covered.
Slide ham covered tray to worker at work station
#3.

Repeat operation until scheduled dally quota of
trays 1ls reached.

Cheese Sub-Assemblies Attached

Get container of sliced cheese from cold storage
(previously prepared by Cheese Preparation Depart-
ment).

Slide full tray of ham=covered slices into
poslition at work statlion.

Neatly place one slice of cheese from contalner on
top of each plece of ham=-covered bread.

Proceed until entire tray of 20 ham=covered slices
has been covered wlith cheeszse.

Sllide cheese covered tray to work station #4.
Repeat operations until scheduled dally quota of
trays is reached.

analyslzs should contlnue through the entlre

including: inserting lettuce, adding the top sllice
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of bresd, cutting, packsging, snd inspecting the finished

sandwich.
Step 3¢ Identify the Production Process Variances.

Once the production process has been decomposed into a
number of unit operations, think about where and how the
process could conceivably g0 wWrong. Generafe a list of
potential things that could, if they occurred, disrupt the
normal, =mooth, =fflelent productlon of the flnished
product. Remember that these potential problems (or
VARIANCES) could encompass: deviations in raw materials;
defective fools and equipments of incorrect methods and
procedures used by management or employees.

Potential variancesz that might be detected in the unlt
operatlons within the Asaemﬁly Department are found below.
Note that this is only a sampling for the purpose of
explaining the varlance control technique, thus, there may
well be other additional varliances to consider. At the same
time, some of these variances might not be of any concern if
the output specificaﬁlons were not as detalled (i.e., makling
a sandwich duﬁing a T.V. commercial while the football game
is on).

Unit Operatlions in

Assembly Department Potentiai Variances
Bread Prepared Bread soggy.

Edges of bread curled.
Bread improperly fed Into machine.
Amount of prepared bread.

Ham Sub=Assemblies Temperature of ham too high.
Attached Slicez of ham too thlck.
Slices of ham in =shreds.
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Ham dirty or contaminated.
Ham slices misaligned on bread.
Cheese Sub=-Assemblies Cheese moldy.
Attached Wax wrap =still on edges.
Slices stick together.

Cheese misaligned on bread.

Lettuce Inserted Lettuce lumpy.
Excesslive water on leaves.

Sandwich Assembled Inadequate supply of top slices.
Size of slices incorrect.
Sandwich top not level.

The aim of the technical system analysis is to help
identify those varliances which significantly affect the
capability of the production system to pursue its objectives
in one or more unit operations. One way to ldentify key
varlances 1s to look at the interdependencles between them,
and the matrix format (Figure 8) helps to do this. .The
matrix points out relationships among the varliances and
highlights major clusters or chalns of cause-and-effect
relationships, thus providing a formalized map of the events
that need to be controlled by the soclal system.

A Variance Control Table (Figure 9) reporta the extent
to which each key varlance 1is presently controlled by the
soclal system and where important organizational and

informational loops exist, or are required. The control

table 1is used to clarify the followlng data:®

1. In what unit operationbthe varlance occurs.

2. Where 1t 1= observed for the firet time.

3. Where it is controlled and by whom.

4. What control actions are undertaken.

5. What informatlion flow is involved in the diagnosis

and control activity.



FIGURE 8. THE VARIANCE MATRIX
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Note that in the example here, we have not =xplicitly

investlgated problems caused by Malntenance, zuppllers, or

customers. In a full-scale Operational Audit, it is

advisable to examine the impact which these systems have on

the production department. Thus, the next steps would be

to:

1. Identify the maintenance variances.
2. Examine how they are being controlled.
3. Identlify varlances belng passed Into the =syztem by

those who supply raw materlals or those who use
the products.

4., Examine how they are belng controlled.

5. Examine how thelr effects could be diminished.

Step 4: Identify the Key Va:iahces.

In Figure 8, 28 varliancezs are consldered to be Key

Variancea. A Key Varlance 12 any varlance that, 1f it

occurred during the production process; would seriously

disrupt the efficient, production of the sandwiches.

By reviewing the environmental considerations that are

faced by the CCSSC sandwich company and the output specifi-

cations that have been placed on the production process, it

should be possible to generate a list of occurrences that

should be avoided at all costs. This list will help to

determine the Key Process Variances which need to be care=-

fully controlled. As further explanation, the following are

some of the reasons behind giving these 28 variances the

special status of Key Varlances:
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Varlance #22 (Soggy Bread):

Bread with a high moisture content, from whatever
source (purchase of low quality bread, improper
storage?) jams the mustard spreading machine and thus
shuts down the line completely until the maintenance
department can send someone to unclog the machine.
Since the line loses $50/minute when it is down,
management wants to avoid this situation.

Variance #32 (Lumpy lLettuce):

Although at first this may seem like a minor item, it
is obvious from the matrix that this wvariance is worthy
of further attention. Looking down the column labeled
32 on Figure 8, note that lumpy lettuce causes or
interacts with seven other variances that appear later
in the matrix. Lumpy lettuce make=zs it hard for the
operator in Packaging to level and cut the sandwiches
wWwith lumpy lettuce in them, and likewise to package and
seal sandwiches that contaln lumpy lettuce. Hence,
because 1t potentially leads to so many other problems
further down the line, lumpy lettuce has been singled
out as a Key Variance.

Variance #49 (Plastic Wrap Does Not Seal):

This is considered a Key Varlance because the local
health board deems unsealed sandwiches to be in
violation of 1ts health codes. Compliance with health
codes ig a primary goal of this company.

Step 5: Construct the Key Varlance Control Table.

Flgure 9 is a partial Key Variance Control Table
illustrating the informatlion requlred for each key varilance
identified in Step 4. Below are brief summaries of three
process varlances found in Figure 9 together with some
preliminary suggestions concernlng how they might be
controlled in a more effective manner.

Variance #22 (Soggy Bread):

The cause of this varlance is either (a) the
purchase of low quality bread with high moisture
content, or (b) the improper storage of bread
during warehousing. It appears that the variance
is being transported across several organizational



NAME OF UNIT OPERATION
XKEY
PROCESS WHERE WHERE WHERE CONTRQLLID
VARIANCE OCCURS ODSERVED
DEPARTMENT ROLE
22) soqgy Pugchasing Aasesbly Purchasing Purchasing
gread . -1 Deparstacne, agent.
wWarehouse Narehouse, Warshouse
or ) . OF Assembly
Asseably. vorkers.
32) Lumpy Lattuce Lattucs: Lattucse Lettuce
Lattuce Prepacation inserted Preparacion vorkers
ducring or ot Assembly
Assembly. Assembdly. vocrkerss.
1
37) Amouat of Purchasing, Assembly Purchasing, Purchasing
prepared Warehouse Warehouse, agent,
bread or ar Assemdly. '| wWarehouse
does not Assembly clerk, or
neet Asscmbly
quota vorkars.
49) Plastic Packaging Pacxaging Theoughout All roles
vecap does Departaent Depactment peoduction can control
not scal. process. causes.
FICURE 9. KEY TABLE

VARIANCE CONTROL
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ACTIVITIZS e oe SUGGEZSTIONS SUSGESTIONS
REQUIRED INFORMATION FOR 308 OR FOR CHANGES
TO RELATED TO ORGANIZATION IN T™HE
CONTROL CONTROL VARIANCES REDESICN TECHNO LOGY
Purchase visual Inspection Assembly Dehumidifier
bettaor quality of siicsa. varkecs in bread
bread. Xeep reedbacx to purchase storage.
vareshouse dry. Purchasing and bread amt nodify sustard
Re joct soqgy Nacshousa. stoce bread. machine to
siicss. Incressed accept 809gY
re jects or jams. bread.
Discazd or Feedback to Assembly Develop smooth
cTush luaps at Lattuce workers. vockers leaf lettuca.
lettuce prep. visual Inspection prepace Change type of
Re ject lumpy ia Lottuce lattuce. lettuca uesad.
lettuce at Prepasation.
Assanbly.
obtain sore Shoct supply of Assenbly Roplace trays
trays. Store trays. Low stoek vorxarss vith conbeyor
slices to lavels {n obtain ) beit.
cetaia freshn- Warshouse. Amcunt trays {rom
ness. Coordinats of mustard. supplier.

1 departaenta.

Closer Tolerancss

& mOre accuracas

sandwich-saking.

Attempet to
ceseal,

feedback to all
Aasenbly vocrkscs
on critical
nacure of
sealing.

Rotate Assembly

jobs between
Pacxaging &
the othaer

ASsy. stations.

Use continuous
toll plastic
vweap.

FIGURE 9 (CONTINUED)
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boundarles (See Flgure &) and iz not being discoversd
untll 1t reachees the Aszembly Department where control
of the variance is currently impossible.

The variance is observed in the Assembly
Department. Experienced operators sometimes catch
the problem before it is too late, because they
know what brands of bread will jam their machine.
Inexperienced operators do not, however, and as a
result slices of bread are mangled, curled, or
soggy and Jam the equipment. When this happens,
the line has to be shut down until maintenance can
unclog the machine.

Given the current structure and practices of
the organization, this valuable piece of informa-
tion that experienced production workers hold
never seems to find its way back to the purchasing
agent or the warehous= foreman. Hence, correctlve
action 1s seldom forthcoming. Instead the
maintenance department or the vendor of the
mustard machine get the complaints =-- complaints
arise, of course, after the frustrated workers
sometimes either force the soggy bread into the
equipment so to (hopeful
ly) focus attention on the real source of the
variance, or simply keep their mouths shut because
they "“don't get paid to think."™

Potentlal Suggeatlona for Improvements:

1. Search for and purchaze a new mustard =sprea-
ding machine that will not jam up as often.

2. Install a humidity tent prior to the mustard
machine to ensure that all bread entering the
mustard machine has the proper moisture
content.

3. Live with the current scrap rate and periodi-
cally flre the bread preparers because they
cannot make the production quotas.

4. Change the goals and rewards for the Purcha-
sing Department so that they better coincide
with the overall organizational mission of
making good quality ham and cheese sandwiches
as efficiently as possible.

5. Expand the boundary of the Assembly Depart-
ment so that they have some control over the
purchasing of assembly=-related inputs, such
as bread.

Varlance #32 (Lumpy Lettuce):

Again, here 1s a variance that occurs in one
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organizational unit and is then transported across
a boundary to wreak havoc on another department.
This problem apparently arises because of conflic-
ting goals in two different organizational units.
Since the Lettuce Preparation Department bonus is
based upon speed of processing and low scrap rate
(weight of raw heads compared to weight of
processed lettuce) they often are less than
careful about shipping cores and unprocessed
lettuce (lumps) to the Assembly Department. In
this fashion, the lettuce department looks good
because they cut their scrap rate and more than
meet their schedule for processing time.

However, the Assembly Department is charged
for lettuce containers by weight (=20 many sandwi-
ches per container of lettuce) and hence looks bad
when unscheduled time 1s required to process the
lettuce or discard the cores or make lumpy sandwi-
ches. As the situatlion is currently structured,
the Assembly Department has three alternatives:
(a) produce lumpy sandwiches in which case other
variances will be caused further down the line, or
the sandwich willl fail final inspection, (b)) stop
and process the lettuce (crush the lumps) in which
case they will fail to make their time~studied
quota, or (c) scrap the lumps in which case they
willl be penalized for using too little lettuce on
each sandwich, or too much lettuce if more 1is
requisitioned.

The Assembly Department appears to be caught
in a classic Catch=22 situation. Regardless of
what they do, they are golng to look bad (at leaszst
according to the Coast Varlance Reports management
receives) while the Lettuce Preparation Department
looka great.

Potential Suggestlons for Improvements:

1. Change the reward structures of these two
departments so as to reduce this clash in
goals. A= 1t now stands, performance

measures for these two departments are
inappropriate for getting the total system to
produce a complete, high quality sandwich.
Tie the Lettuce Preparation Department’'s
performance to the Assembly Department via
some sort of joint reward structure.

2. Install lettuce shredding machinery.

3. Change some of the boundaries inside the
organization so that workers inserting the
lettuce into the sandwiches actually prepare
their own supply of raw materials prior to
final assembly. :
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Variances #49 (Plaszstiec Wrap Dosz Not S=sl)t

This variance is internal to the packaging
department and therefore does not involve crossing
organizational boundaries.

Potential Suggestions for Improvement:

1. Job rotation, so workers could gain a fuller
appreciation of the need for meeting produc-
tion tolerances and output specifications.

2. Introduce a better training program to alert
new workers to the potential problems that
might arise via their sloppy work.

If thes

4

gtepz do not rectlify the problem, then Row 49 of.
Figure 8 should be re-examined for secondary causes of the
varlance (such as ham slices too thick, or wax wrap still on

cheese).
Social System Analysis

The purpose of the spcial part of a Soclo=Technical
System is to provide the control, coordination, adaptabili-
ty, and flexibility that enables a particular technical
system to achieve its goals. Part of this‘is through social
control of key variances, and part is through performing
ofher activities related to adaptability and flexibility.

Assemblages (such as crowds) differ from systems (such
as ofganizations) because systems have structure. Organiza-
tions typically contain collections of positions and jobs to
which sets of behaviors have been assigned. These assigned
behaviors are not completely specifled in advance. Indivi=-
dual people occupylng a pozition have expectatlions about 1it.
Positions also involve legltimate expectations by others

which are seldom formally deflned.
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The techniques of sandwich-making have been analyzed
above. The organization positions invented by CCSSC for
sandwich-making and for services to production are shown in
Figure 6. The people filling the positions in the sandwich-

making system have also been briefly described.

Step 1t Identify the Focal Roles.

This is a useful bridging concept between people and
positions. A role is a set of expectations and specified
behaviors assigned to a position being occupied by someone
having relationships with other people in other roles. By
its structure, an organization assigns activities to
poslitions, and then assigns positions to specific individu-
als and/or groups. Individuals holding these positions
create roles by exercisiqg their individﬁal needs and wants
in the positiona. Positlions without péople are not roles.
People without posltions are not role~occupants.

People communicate their expectations to other people
about the positions they hold in an organization. These
people are the role senders. Role senders transmit their
own interpretations plus their own expectations. Role
occupante hear partly what their role set (i.e., all role
senders) interpret and send, and partly what the occupant
interprets and expects. So role behavior is a combination
of:

1. Influential role =senders,

2. The expectatlionas of the role occupant, and

3. The situation the role occupant finds
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him/herzelf in (involves phys=ical, s2ocial and
paychologlcal constralnts).

In other wWords, individuals have a tendency to act as
wholes, and not just simply in terms of their formal
assignments. Obviously, there is seldom a perfect.Fit
between individual role expectations and organization role
expectations. Some form of acéommodation is required
between them. So, efforts must be made to clarify and
satisfy mutual expectations. Otherwise, dysfunctional
behavlor wlll result (often characterl=zed by low productli-
vity, apathy, absenteeism, etc.) |

The social analysis attempts to examine this accommoda-~
tion between roles. Uniess unlimited time and money exist
to undertéke an examination of every organizational role in
the soclal analyela, 1t 18 neceasary to ldentlfy a foecal
role (or a limited number of such roles) to adequately
examine the mutual expectations described above. In a
Socioc=Technical Analysis, the most important roles are those
most closely involved in the control of key variances.
These roles should be taken as the focal point.

Figure 10 illustrates some of the formal and informal
expectations influencing theAAssembly Department worker.
Here the assembly worker is viewed as a key focal role,
because it is the worker who can best control the relevant
factors which prodﬁce controllable éost varliances. The
assembly manager sees that workers follow productibn
schedules, health codes, and job performﬁnce standards.

He/she checks thelr performance, and informs them of



FIGURE 10. EXPECTATIONS INFLUENCING THE
ROLE OF ASSEMBLY WORKERS



UNION LEADERSHIP

Be loyal to the union.

Pay dues.

Be active in union affairs.

Stick by the cantract at all
times.

Support your fellow workers.

DEPARI'MENT HEAD

*Do what you‘re told."
Show initiative,

Meet production schedules.
Be cost/quality conscious.
Comply with legislation.

IPERSONNEL

Don't cause problems.
Cooperate with management.

Understand "the larger picture®,
Provide input on needs.

|FAMILY

lLeave problems at work.,

pon*t work too many hours.

Earn enough to maintain a
comfortable standard of
living. - ‘

ASSEMBLY WORKER

Satisfying job.

Acceptance by supervisor.

Cooperation from other
employees.

Support from union.

jood pay/benefits.,

Acceptable working
conditions.

V.P. OPERATIONS,
OTHER MANAGERS

Be loyal to the company.

Appreciate what the company
does for you.

Cost effectiveness/productivity.

Provide extra c¢ffort if

required.

= IO'I‘IIER HOURLY EMPLOYEES

Maintain standards.
Stay “one of us",
Cooperate as needed.

MAINTENANCE, OTHER
SKILLED WORKERS

Respect expertise.

Understand other dcmands.
vtilize equipment properly.
Take care of routine problems.

Ll
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deviations. Other employeés send their expectations too.
Production workers éend expectations about not working too
fast. Maintenance workers send expectations about not
complaining too much about the machines. Warehouse workers
and other operations workers in the food preparation areas
send expectations to the assembly worker about not complai-
ning too much about short supplies, or poor quality materi-
als. Assembly workers, if they are disinterested in the job
or not easlly influenced by others, may disregard many of
these sent expectationé and behave in the way they wish.
This disregard may be seen by the role senders as uncooper=
ative or unfriendly behavior, and the role senders may
become aggressive, hostile, or punishing (depending upon
thelr personal attributes). Thus, the focal role occupant
may influence his or_her‘onn role behavior, and ignore the

role senders, or he/she may be changed by fhe role senders.

Step 2t Construct the Role Network.

Any social system, 1f it is to surv;ve, is required to
perform four baslic functions. These are:

(G): Goal Attainment

(A): Adaptation

(It Integration

(L>: Long=Term Development
Every organlzation exlists in orde} to meet the short-term
goal of producing its product (G). However, in doing so it
must not adversely impact its capacity to survive as an

organization. To survive it must adapt to, and be protected

from short term changes and pressures in lts iImmediate
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environment (A). It must slz2oc combine or integrate activis
ties to manage internal conflict and to promote smooth
interactions among peopie (I)>. Finally, it must ensure the
long-term development of knowledge, skills, and motivation
to cope with goal-related, environmental, and systems
requirements in the future (L).

Many organizations have departments to perform these
functions. For example, Industrial Engineering, Planning,
Peraonnel, and Tralning departmentse can have the main
responsibilities for one or another of the four basic
functions. Yet, we know from experlence that not all =uch
activities are handled by special departments. Indeed,
informal activities at the level of the Focal Role are often
more frequent and more influential in affecting functional
behavior than formal methods.

The task for any social system analysis 1s to map the
structures and relationships in which the required social
systeﬁ functions get carried out, and to look at interactive
relationships within and between the various subsystems
involved. This mapping involves examining the purposes
served by existling relatlionshlps, as . portrayed in the Role
Network analysis (Figure 11) and examining the presence or
absence of a fixed set of functional relationships in a
Social Systems Grid (Figure 12).

Figure 11 shows the Focai Role of Sandwich Assembly
Worker in relation to other employees (Role Senders). These
role senders include the Assembly Manager, other assembly

workers (other stations, other shifts), other operations



FIGURE 11. THE ROLE NETWORK
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workers (Lettuce Preparation workers, etc.). Figure 11
demonstrates that the concept of a social role becomes more
real and less abstract when we think of it in terms of its
outcome (Role Activity or performance), such as sandwich-
making. Every worker performs his or her role in a differ-
ent way than any other person in the same position. This is
due to the uniqueness of personal attributes such as intel-
ligence, interest, etc. Workers run the packaging opera-
tion, or lettuce insertion station, for instance, but differ
in how hard they try to make a quality sandwich, or whether
they try to coordinate with others on the assembly line, or
in other groups.

The Role Netuérk shows the function (G, A, I, or L)
that each relationship affects. For instance,'sandwich
assembly wWorkers have more contact wilth each other than wilth
any other roie, but they are in contact with one another
malnly about matters of running the line (G). Their upward
relations with thelr assembly manager are requests-for more
supplies or requests for machine repair, both of which
require changes in the environment (A). The manager
initiates contacts with the assembly workers to ensure that
the line continﬁes to functlion and that key varlances are
controlled (G). The manager alsoc communlcates change= 1n
production levels caused by sales (A), and can raise the
levels of friction and resentment between assembly workers
and management through the tone and content of these
instructions (I).

Assembly workers wlll contact other shifts 1f they need
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to pass2 on Informatlon about the line (G). Asszembly workers
also contact other operations workers in the food prepara-
tion areas when the§ need additional supplies in order to
meet increased production schedules (A). They also contact
other operations workers about variances like soggy bread,
or lumpy lettuce (G). The relations between assembly
workers and these other pperations workers are somewhat
strained when the latter show little interest or concern in
the former's problema (I). Assembly workerse are contacted
by warehouse and maintenance workers (A), after thelr needs
for supplies or repairs are communicated through their
managef (A). Assembly workers contact the Personnel
Department through their union to file grievances, espe-

cially those relating to management and supervision (I).

Step 3t Construct the Social Systems Grid.

The Social Systems Grid takes the combined focus of the
four required social functions (G,A,I,L) and the particular
relationships identified in the role network, and adds to it
four specific relationships found in most organizations.

The resulting grid of 16 cells draws attention to every
possible case of relationships fulfilling social functions
which affect, or are affected by, the focal role and role
senders. The four specific relationships the grid examines
are as follows:

1. vertical relationships between superior and
subordinate,

2. horizontal relationships between the focal
role and similar status members of his/her
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Wwork group,

3. cross—-group relationships between the focal
role and people in adjacent groups within the
same Socio-Technical system, and

4. relationships between outsiders and the focal
role in the Socio-Technical system under
investigation.

In the grid in Figure 12, the use of the sandwich
assembly worker is continued as the focal role. In comple-
ting the grid, the user should describe beha?iors or their
absence in each of the 16 cells. For "Goal Attainment"”
behaviors (Cells G-1, G-2, G=-3, G-4) cell entries can be
drawn directly from the Table of Variénce Control (Figure 9)
for all the key varlances identifled in the technical system
analysis. Behaviors for the other three rows (A,I,L) must be
obtained from other sources. Some information for the 16
cells of the grid can be‘drawn directly from the Role
Network (as presented in Figure 11) representing present,
actual behavior. For example, in Cell G-3 the Aszssembly
workers' attempts to communicate with Lettuce Preparation
workers is described under "Varliance 32," while Cell I-3
describeé the Lettuce Preparation workers® disinterested
response to such attempts.

As noted, the grid also permits description of beha=-
viors that are not occurring in the achlevement of essential
functions by specified relationships. For example, beha-
viors which are not occurring, but which could be, are noted
in Cells A-2, I-2, and L=-1. Other such behaviors will be
found throughout the grid.

The grid can summarize the soclal systems analysis in
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tha followlng ways!

1. Think about the entry in each cell of the
grid. Will the continuation of the existing
behaviors frustrate or irritate the focal
person or others in the Role Network.

2. Will the continuation of the exlsting beha-
viors improve or deterlorate organizational
performance?

3. Will the introduction of behaviors not’
presently occurring improve organizatlonal
performance or the feelings of the people
involved?

4. If the grid remaine unchanged, willl organiz=a=-

tional effectliveness deterlorate, stay the
same, or improve?

Design, Analysis, or Redesign Efforts

In thlis hypothetical example company, the purpose of
the Soclo=Technlcal Systems Analyslas waa to analyze an
existing manufacturing environment and its production
process, rather than to design or specifically redesigh the
system. Thils emphasis 1s consistent with many Operational
Audits after focusing only on analysis of internal controls
(as opposed to a formal redesign mission). As a result of
examining thelr current problems of production, quallty, and
employee turnover, the CCSSC should now be clearer about the
issues to be addressed in improving the present situation.
However, recommendations for improvement which are developed
as a result of this analysis are not likely to be effective
unless they also consider the demands of employees with
rezpect to thelr individusl humsan nesd=2. These demands
typlcally focus around the followlng desirable job attri=-

butes:
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1. friendly help from co-workers,

2. work that is interesting,

3. an opportunity to use youf mind,

4. work results you can see,

5. good pay and benefits,

6. opportunities to develop skills,

7. participation in decisions about the Jjob,

8. getting help needed to do the job well,

9. respect for the company you work for,

10. recognition for a job well done.

Improvement programs should address technical, social, and
individual demands in an integrated way, jointly optimizing
all of them rather than maximizing performance in any one
area at the expense of the others.

The oréanization can be considered to be composed of
control and information systems, which are then components
of the larger system. The audlt, then, is concerned with
prescribing a control system (and corresponding information
system) for global optimization. This 1s accomplished
through analysis of the Varliance Matrix.

A close examination of the Matrix highlights the impor-
tance of both planning and operations monitoring for
corrective‘actiohs and, thus, adaptation. If managers
cannot foresee production problems, they cannot plan
corrective actions, nor can they prevent problems from
outside the production process from causing production
problems throughout the process. Communication is important

because the problems should be controlled at the point at
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which controlzs are the l=azt costly in termz of cos2t to the
entire organization. Similarly, if workers are not aware of
anticipated problems and preplanned corrective actions, they
Will not control variances at the appropriate point, nor
will they comprehend the importance of doing so.

The information system, then, must allow managers and

workers to anticipate problems and plan corrective actions.

It must provide historical information about the costs of

varlous problems in the paat. It should also allow workers

and management to monitor the productlion process in order to
identify unexpected problems and formulate globally optimal

solutions as quickly as possible. This requires managers td
have the ability to identify, communicate and cooperate with
other departments about potential interdepartmental problems
and solutlons.

In light of these requirements, the Design Team (and
the auditor) in this example might conclude that the control
systems (and information system) in this example should
possess ﬁhe following characteristics:

1. Managers in the weekly production planning
meetings agree upon how potential problems
are to be solved and estimate the costs of
the required corrective actions with the help
of past reports. This feedforward informa-
tion is coded by production cause for input
into the MAS, and communicated to the workers
involved. Thus, the resulting cost variances
are anticipated and no further investigation
is needed upon receipt of the report.

2. Workers code production variances as they are
incurred. Managers, in their daily monitor-
ing, thus have a more efficient search
routine, and cost variance explanations are
captured within a dynamiec mode. Production
control is facilitated by capturing this
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information as the causes are identified when
problems arise.

3. The Cost Variance Reports are disaggregated

into production causes and this information
is reported to all managers. The total costs
of transported variances are then available
for future planning decisions in subsequent
production planning meetings.

4. The managers are required to jointly recon-

cile the reports within their weekly produc-

tion planning meetings.
The particulars of this design are captured in the Transfor-
mation Flowchart (Figure 13). This flowchart compares the
prescribed information system with a traditionally designed
management accounting system. Note that in the traditional
MAS, there is no communication between the managers - all
information concerning controls 1s passed to the managers
and the supervisors, and globally optimal controls seems
unlikely+4- Notice also that in the STSA designed MAS, the
supervisor does not have to maintain a separate, informal
information system for report interpretation (I3).

Figure 14 is a conventional flowchart of this system,
including relevant documents. Figure 15 is a sample of one
of the focal documents = a redesigned Cost Variance Report.
Note that with this report,; not only are problems identi-
fied, but causes as well (soc far as is possible before the
final investigation). Problems are also coded according to
whether they ére expected or unexpected, and whether they
were preplanned, corrected, or uncorrected. Managers can

then focus their attention on those problems which are

unexpected and uncorrected.
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CODRE* CONTROL ACTIVITIES

Time = Waek 1

M4 Managers meet in weekly production planning
meeting to discuss previous week's problems and
anticipated current week's problems based upon
sales forecast, materials and labor availability
(preventative, correctlive, and detective con-
trols).

Mz Managers communicate anticipated problems and
production schedules to their departmental workers
(corrective control).

Wi Workers identify problems (production variances)
as they occur. They communicate variances to
managesr and correct problems2 when pozssaible
(detective and corrective controls).

Ms Managers monitor operations at least daily to
identify and correct problems (detective and
corrective controls).

Ma Managers communicate with other managers on
interdepartmental production problems (corrective
and detective controls). '

Moa Managers communicate with supervisor on externally
caused problems (detective control).

Sia - Supervisor communicates with other divisionz on
external problems (detective control).

Sip Supervisor communicates results of S4 to managers
(corrective and preventative control).

Msb Manager recelves Sq4p and takes corrective actions
by communicating to workers. If the problem will
continue in future periods, he plans accordingly
(corrective and future preventative control).

Wa Workers take correctlve actions based upon
manager 's response from Msp (corrective and future
preventative control).

Wa Workers turn in material requisition forme and
production reports during the course of opera-
tions. Time cards are turned in at the end of the
week (detective control).

* Code explanation=zs:

M = Managers' actions W = Workera' actlions.

S = Supervisor's actions. I = Input coding activities.
0 = Output from the MAS. A = Analyslias activities.

FIGURE 13 (CONTINUED)
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Manager receives weekly performance report form
accounting and investigates unexpected cost variances
by communicating with workers (detective control).

Supervisor receives weekly productlion reports from
accounting and communication with managers for explana-
tions (detective control).

Workers provide explanatliona for Mg (detective con=-
trol). '

Manager takes corrective actions 1f needed (future
preventative control).

Manager communicates with other managers during weekly
production planning meeting on interdepartmentally
caused varlances that were charged to him within the
accounting report (detective control). They also agree
on anticipated costs of lnterdepartmental corrective
actions planned to overcome Week 2°'s problems (preven-
tative control).

Manager responds to Sz and appeals interdepartmentally
caused cost varlances that he belleves are not his
responsibllity (detective control).

Supervisor communicates with other managers on appealed
cost varlances from Mg (detectlive control).

Manager investigates causes of appealed cost varianées
from other departments by communicating wlth workers
(detective control).

Workers provide explanations (detectlve control).

Manager responds to Supervisor and agrees to backchar-
ges or appeals (detective control).

Manager responds to workers to prevent future problems
from =same cause (future preventatlive control).

Supervisor continues his investigation if cost varian=-

ceg are re=appealed and he communicates wlth managers
on results for Ssza = Ms (detective control).

FIGURE 13 CONTINUED
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‘ORES FOR COMPARISON OF INFORMATION SYSTEM NETWORKS

EXPLANATION

Amounts and coding of cost varlances created by
weekly adaptive production decisions from agree-
ments in weekly production planning meeting (M4).

Manager communicates information from Iq14 to
workers (Mz =Wi).

Workers code productlion varlances as they ocecur.
Manager

reviews codes and amounts on at least a daily
basis (W4 = M3).

Managers agree on amounts and codes for unantici=-

pated problems. This information 1s communicated
back to workers for Ii1c (M4 - M3).

Managers advise workers of correct codes for
external problems (Mpa - S1a,p0 = Mop - Wz).

Workers turn in data for input into MAS (W3).

Week 2

Weekly accounting reports (MAS) produced and
distributed to managers (04 ) and Supervisor (0z).

Manager investigates all significant cost varian-
ces by reconclling the report to other information
he may have, and/or by communicating with his
workers about causes (Mg = W4 = M>).

Manager communicates with other managers on
interdepartmentally caused cost variances based
upon Aq investigation (M1 in Week 2).

Report 1s modified for unexpected backcharges
agreed to by managers in Week 2's production
planning meeting (Mg = Wa = M),

Supervisgor investigates appealed cost varlances
(Mg = S3a).

ﬂanagers investigate and respond to Az (Msa = We -
Mop = Moe).

FIGURE 13 (CONTINUED)



Ie

I+

Os

130

Report la modifled for unexpected backchargea notagreed
to in Ap and appealed to supervisor in Az (Mg = M35 -
Moa = Ws = Mop = Ssp).

Supervisor keeps secondary information for report
interpretatlion and evaluatlon (Mg = S3a = Msa,p = S3p).

Revised Cost Varlance Report 1lssued.

FIGURE 13 (CONTINUED)
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DESCRIFTION OF REFORTS

EXPLANATION AND INFORMATION SYSTEM
CONTROL CODES (See Figure 13).

Includes the current week's production
schedule, as well as a list of amounts and
codes for anticipated variances. (Iq1a,pn)

Lists all varilances (including codes for
anticlpated problems) which occur 1in produc-
tion. Also includes source of problem (if
known) and corrective action taken (if any).
(I2,3)

Liztes interdepartmental or external varlances
and the approprlate codes and amounts as
agreed to by managers or speciflied by
supervisor. (I4c,4)

sources of
(01 s 29 A‘l)

Lists cost varlances, amounts,
problems, etc. (See Figure 15).

Manager lists the varlances, including
codes and amounts, that he does not feel
are his responsibility. Also includes
reasons the manager does not think he i=s
accountable for the varlances, and which
department he feels 12 responslible. (A,
Is,e?

A list of all varlances submitted by other
managers that could be the responsibility of
a certain department. (As,4)

FIGURE 14 (CONTINUED)



THE SANLWICH CUMPANY
ASSEMBLY DEPARTMENT PER;OP.'&\NC.'. REPORT
Week Of 1 SAMIFLE

Budget Information

[ Input ltem SP b SQ L sC
! Bread $1.00/lcaf ' < silices
' Ham $4.00/1b. 2 slices | § .50
Cheese . $1.92/15. 1 slice $ .12
lattuce $1.50/1b. 2 leaves $ .10
Direct labor szpcr hour| 4 minutes | § .25

CTUa nformation

Production Quota = 7%2 sandwiches
Actual Production = __ foco  sandviches

PRODUCTION VARIANCE CODE BREAD RAM CHEESE LETTLCE LABOR
(CAUSES) . USAGE USACE USAGE USAGE USAGE
— - —— _ —— .
Secov Cecnd 20,228 | %10.00 &
Ziems vore 3%.00A| 2.cou $3¢c.cc4
LumeY LaTTvel 432,228 s 2504
LETTULE USAGE 932,994 /S.00F
War FreR Seourres.| 4. 194 12.75 U
99,99 L2400 . 15.0¢ F
| |
l
|
|
TormeS $/2.c04 lS2ucou | $2.507 1%35.7c4

FIGURE 15. PRODUCTION VARIANCE REPORT
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KEYS TO CODES FOR PRODUCTION VARIANCE REPORT

Budget Information Key:

Usage Variance = SP * (SQA - AQ)

Where:

SP = Budgeted input cost per unit of input item.
SQA = SQ * actual production of sandwiches.

SQ = Budgeted amount of an lnput item per sand-
wich.

Total actual amount of an input ltem used.

AQ

SC

Standard cost (budgeted cost of an input item
per sandwlich). ,

Key to Performance Report:

CODE:

Problems
36.xx = Bread improperly fed into mustard machine.
37.xx = Productlion quota of bottom =lices not met.
99.xx = Unidentifled problem.
etc.
Causes
xxX.22 = Bread molisture content too high.
xx%x.19 = Shortage of wax paper.
Xx.00 = Unldentified cause.
etc.

aQw>

Expected and preplanned.
Unexpected but corrected.
Unexpected and not corrected.

FIGURE 15 (CONTINUED)
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Conclu=sion

The Soclo=Technical Systems Analysis (STSA) can be used
to analyze, design, or redesign an organization or part
thereof. In this chapter a hypothetical example is used to
1llustrate the methodology. The methodology includes an
Organizational Scan (which is much like Familiarization in a
traditional audit), analyses of the technical and social
systems, and an integration and synthesis of both technical
and zoclilal requirements into a 2ystem that allows for globsl
optimization inltask performance and control activitles.

Thls methodology, at first glance, may seém quite
different from the usual Operational Audit methodology.
However, many of the traditional Operational Auditing tools
{ flowcharts, questlonnalres, lnterviews) can be adapted and
extenalvely uzsed 1n the STé analysis. The primary differ-
ence is not in the methodologles, per se, but in the
underlying assumptions of the approach. STSA explicitly
recognizes the social subsystem as an integral part of and a
major constraint on the operation of the control systems
within the organlzation. By carefully lntegrating the
soclal requirements into the analysis of the organizétion,
the auditor can prescribe solutions that are more meaningful
and that workers and managers are more llkely to find

relevant and, thus, to support.



ENDNOTES

1. Thls example is a further revision of Thomas' (1985)
revisions and extension of "an Example Soclo=Technical
Analysis for the Cotter=-Cherns Scottish Sandwich Corp.,
Ltd."” developed by E. Lauck Parke, School of Business,
University of Vermont. The example was originally revised
and expanded by James C. Taylor and John J. Cotter, Center
for Quality of Working Life, Institute of Industrial
Relations, University of California, Los Angeles (1980).

2. See the "Strategic Design Process™"™ in Robert P. Bostrom
and Stephen J. Heinen, "MIS Problems and Fallures: A Soclilo=-
Technical Perspective. Part I: The Causes,"™ MIS Quarterly
(September, 1977)>, pp. 17=32 and "MIS Problems and Fallures:
A Socio=Technical Perspective. Part 1I: The Application of
Soclo=Technical Theory,”™ MIS Quarterly (December, 1977), pp.
11=-283 and in Thomas, Michael F., "An Application of Socio-
Technical Systems Analysis to Accounting Variance Control
Theory,” Ph.D. Dissertation, University of Wisconsin,
Madison, 1985, Chapter 3.

3. See note #1.

4. Globally optimal controls seem unlikely in a tradition=-
ally designed system due to four factors. First, there is
no cooperation between managers because traditional Cost
Variance Reports do not recognize the need for cooperation,
being based on the traditional idea of division of labor.
Second, the closed system view leaves no room for conslder-
ation of possible multiple sources and causes of a variance.
Third, there 1s no way to capture information on causes,
sourceg, and correctlve actions ex—-ante to report recelpt,
resulting in managers' creating and maintaining private
information systems. Flnally, traditional information
system design incorrectly maps the real production control
process, because 1t does not recognize managers® and
workers® ex—-ante attempts at control (due to Theory X
management styles and a Statlic Systems View).
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