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THE ACCOUNTING REVIEW
Vol. LXI, No. 1
January 1986

The Impact of Structure, Environment,
and Interdependence on the Perceived
Usefulness of Management
Accounting Systems
Robert H. Chenhall and Deigan Morris

ABSTRACT: This paper examines the effect of structural decentralization, perceived environ-
mental uncertainty, and organizational interdependence on Management Accounting Systems
[MAS] design. MAS design was defined in terms of the perceived usefulness of several
information characteristics which may be associated with an MAS. These characteristics were
scope, timeliness, level of aggregation, and information which assists integration. In addition
to examining the direct effects of contextual variables, the study sought to determine how the
independent variables interacted. Hypotheses were generated for both direct and indirect
effects of contextual variables and were tested using data collected from 68 managers. The
findings indicated that: 1) Decentralization was associated with a preference for aggregated
and integrated information; perceived environmental uncertainty with broad scope and timely
information; organizational interdependence with broad scope, aggregated, and integrated
information. 2) The effects of perceived environmental uncertainty and organizational inter-
dependence were, in part, indirect through their association with decentralization.

N recent years, a succession of authors
have called for more research which

I gations exist [e.g., Khandwalla, 1972;
examines the influence of contex-

Bruns and Waterhouse, 1975; Gordon
and Narayanan, 1984; Kenis, 1979; Mer-

tual settings on the effective design of
Management Accounting Systems (MAS)
[Sathe, 1975; Gordon and Miller, 1976;
Ansari, 1977, 1979; Amigoni, 1978; Gor-
don, et al., 1978; Waterhouse and Ties-
sen, 1978; Banbury and Nahapiet, 1979].

chant, 1981; Hayes, 1977; Rockness and
Shields, 1984; Govindarajan, 1984]. Per-
haps empirical research is scarce because
of both the complex interrelationships
among contextual variables and the diffi-
culties in developing theories of how these

While a varietv of contingencv (contex- __complexinteractions influence the design

tual) frameworks have been suggested,
they generally share a concern with or-
ganizational factors such as the external
environment, organizational size, diver-
sity, technology, and formal structure.
Although considerable emphasis has
been placed on potential benefits of con-
tingency theory applications to account-
ing research, only a few empirical investi-
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search represents a partial replication of a
recent study by Gordon and Narayanan
[1984].

The next section of the paper presents
the experimental variables considered in
the research and a theoretical discussion
of the direct and indirect effects of con-
textual variables on perceived usage, in-
cluding a statement of hypotheses. The
following sections address the research
method, results, discussion, and conclu-
sions.

EXPERIMENTAL VARIABLES AND
HYPOTHESES

This section derives six hypotheses for
empirical investigation. First, the selected
contextual variables are identified. A
review of the literature related to the
potential effects of contextual variables
on the perceived usefulness of each
information characteristic follows. Next,
the indirect effects on perceived infor-
mation usefulness of perceived environ-
mental uncertainty and organizational
interdependence acting through decen-
tralization are examined.

The Independent Variables

The variables of decentralization, per-
ceived environmental uncertainty, and
organizational interdependence were
identified as important dimensions of
context in the study of MAS design.

Decentralization refers to the level of
autonomy delegated to managers. De-
centralization provides managers with
greater responsibility over planning and
control activities and greater access to in-
formation not available to the corporate
body [Waterhouse & Tiessen, 1978]. The
importance of decentralization as an ele-
ment of context in designing MAS is
stressed by Lorsch [1970] and Watson
[1975], who refer to MAS as supportive
mechanisms which should be consistent
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with the intent of the formal structural
arrangements.

Perceived environmental uncertainty
has been identified as an important con-
textual variable because it makes mana-
gerial planning and control more difficult
[Burns & Stalker, 1961; Lawrence &
Lorsch, 1967; Weick, 1969; Duncan,
1972]. Planning becomes problematic in
uncertain operating situations because of
the unpredictability of future events.
Control activities are also likely to be
influenced by uncertainty. For exam-
ple, sub-units which face unpredictable
change may find that static budgets are
ineffective control devices because the
initial standards rapidly become out of
date.

Organizational interdependence refers
to the exchange of output that takes place
between segments within a sub-unit.
Thompson [1967] separated situations of
no exchanges between segments (pooled)
from interdependent situations which in-
volve either sequential or reciprocal ex-
changes.? Organizational interdependence
is an important element of context in the
design of MAS because of the increased
problems of coordinating interdepen-
dent compared with pooled situations
[Baumler, 1971; Watson, 1975].

Dependent Variables—Information
Characteristics

Four dimensions of information were
selected because of theoretical links be-
tween decentralization, perceived envi-
ronmental uncertainty, organizational
interdependence, and the perceived use-

2 Sequential interdependence involves the outputs of
one segment becoming the inputs of other segments (one
segment cannot act prior to receiving input from other
segments) and reciprocal exchanges exist where seg-
ments exchange their output with each other (a segment
provides outputs to other segments and receives inputs
from other segments).
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FIGURE 2
INFORMATION CHARACTERISTICS
Scope : External information
: Nonfinancial information
¢ Future-oriented (e.g., probabilistic)
Timeliness : Frequency of reporting

: Speed of reporting

Aggregation

. Aggregated by time period

: Aggregated by functional area

: Analytical or decision models (e.g.,
marginal analysis, DCF,
inventory models)

Integration

: Precise targets for activities and

their interrelationship within sub-unit
: Reporting on intra-sub-unit
interactions

FIGURE 3
SuMMARY OF PROPOSED DIRECT EFFECTS OF CONTEXTUAL VARIABLES ON DEPENDENT VARIABLES

Perceived Usefulness of Information Characteristics

Context Scope Timeliness Aggregation Integration
Decentralization X N.R. X X
Perceived environmental uncertainty X X X N.R.
Organizational Interdependence X N.R. N.R. X

N.R. =not relevant to that information characterfstic.

fulness of these information dimensions.
The dimensions are scope, timeliness, ag-
gregation, and integration. A summary
of the information characteristics is pro-
vided in Figure 2.

This section first describes the infor-
mation characteristics and identifies po-
tential direct effects of contextual var-
iables on the perceived usefulness of each
information variable. This is followed by
an examination of possible indirect ef-
fects of perceived environmental uncer-
tainty and organizational interdepen-
dence acting through decentralization. A
summary of the proposed direct effects

of contextual variables on the various
information dimensions is presented in
Figure 3.

Scope

The scope of an information system re-
fers to the dimensions of focus, quanti-
fication, and time horizon [Gorry and
Scott Morton, 1971; Larcker, 1981; Gor-
don and Narayanan, 1984]. A traditional
MAS provides information which focuses
on events within the organization, is
quantified in monetary terms, and relates
to historical data. A broad scope MAS
provides information related to the exter-
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nal environment which may be economic
(such as G.N.P., total market sales, and a
company’s share of that market) or non-
economic (such as demographic factors,
consumer tastes, competitors’ actions,
and technological advances). Broad
scope MAS would include non-monetary
measurement of many of these external
environmental characteristics [Gordon
and Miller, 1976]. In addition, broad

The Accounting Review, January 1986

analytical information (aggregations) im-
proves the outcomes of decision making,
there is some evidence that managers who
perceive their environments as uncertain
find this type of information useful.
Gordon and Narayanan [1984] reported
the importance of future-oriented infor-
mation to managers facing uncertainty. It
is also likely that broad scope infor-
mation would aid control in uncertain

scone MAS would provide estimates of  situations hv focusing information on

the likelihood of future events occur-
ring, possibly in probabilistic terms
[ASOBAT, 1966, p. 55].

It is proposed that all three contextual
variables will influence the exent to which
managers perceive broad scope infor-
mation as useful. First, in decentralized
sub-units it seems plausible that broad
scope information would be useful in ser-
vicing the diversity of decisions faced by
the decentralized manager and in pro-
viding localized environmental infor-
mation [Horngren, 1982, pp. 9-13; Lander
et al., 1983, p. 43]. In an early study,
Simon, et al. [1954] referred to the
usefulness of broadly based ‘‘attention
directing’’ and “‘problem solving’’ infor-
mation to assist decentralized managers
in areas such as pricing, marketing, in-
ventory control, and labor negotiations.

Secondly, evaluation of performance
in sub-units which have high levels of or-
ganizational interdependence is likely to
be assisted by broad scope, nonfinancial
information. Hayes [1977] found that
performance measures of highly interde-
pendent sub-units were most useful if
they included measures to assess man-
agers’ reliability, cooperation, and flexi-
bility.

Lastly, the difficulties caused by per-
ceived environmental uncertainty to both
planning and control may be alleviated by
provision of broad scope information.
While it cannot be claimed unequivocally
that the provision of future-oriented and

the sources of uncertainty. Both Hayes
[1977] and Govindarajan [1984] in-
dicated that traditional financial eval-
uation measures are ineffective for eval-
uation of boundary-spanning activities
which are particularly susceptible to en-
vironmental uncertainty. Hayes found
that in research and development, depart-
ment managers sought evaluative mea-
sures which related directly to the envi-
ronment such as stability, diversity,
dealer opinions, market share, and plan-
ning ability.

In summary, it may be proposed that
MAS which provide broad scope infor-
mation will be perceived as useful by
managers of decentralized sub-units, by
those operating sub-units with high levels
of organizational interdependence, and
by those who perceive their operating sit-
uation as uncertain.

Hypothesis 1:

There is a direct relationship between
the perceived usefulness of the MAS
characteristic of broad scope and the
three contextual variables of 1) decen-
tralization, 2) perceived environmental
uncertainty, and 3) organizational in-
terdependence.

Timeliness

A manager’s ability to respond quickly
to events is likely to be influenced by the
timeliness of the MAS. Timeliness is usu-
ally specified in terms of the provision of
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information on request and the frequency
of reporting systematically collected in-
formation. Timely information enhances
the facility of MAS to report upon the
most recent events and to provide rapid
feedback on decisions.

Of the three contextual variables in-
cluded in this study, only perceived en-
vironmental uncertainty is expected to in-
fluence the perceived usefulness of timely
information. In uncertain situations,
managers are likely to find that they
need to respond rapidly to unpredictable
change and, as a consequence, they
would find timely information partic-
ularly useful. Amey [1979] argued that
MAS should provide dynamic and exog-
enous information to enable managers
to respond effectively to environmental
uncertainty. Moreover, he claims that
this type of information is largely ignored
in traditional MAS.

Hypothesis 2:
There is a direct relationship between
the perceived usefulness of the MAS
characteristic of timeliness and the
contextual varjahle of nerceived epovi-
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(e.g., sales area, cost center, marketing
and production departments), and infor-
mation produced specifically for formal
decision models.

It is proposed that the contextual vari-
ables of decentralization and perceived
environmental uncertainty will influence
the perceived usefulness of aggregated
information. The aggregations to be af-
fected by decentralization are those con-
cerned with performance measures. De-
centralized managers are likely to prefer
to be evaluated on performance measures
which are aggregated in ways which re-
flect their area of responsibility [Gordon,
1963; Pick, 1971; McNally, 1980; Horn-
gren, 1982]. Lower morale and increased
conflict have been seen as potential con-
sequences of using conventional account-
ing evaluation measures that do not re-
flect the autonomy of, and integration
between, sub-unit activities [Ansari,
1979; Shillinglaw, 1972, p. 426].

Many decision models have been de-
signed to assist the management of un-
certainty. Management accounting text-
books provide numerous examples of

farmal mndels to assist nlannine and sta-

—‘."d‘d:ru
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tralization, and 2) perceived environ-
mental uncertainty.

Integration

An important aspect of organizational
control is coordination of the various seg-
ments within a sub-unit. MAS charac-
teristics which may assist coordination
would include the specification of targets
which account for the effects of inter-
acting segments and information on the
impact that decisions in one area have on
operations throughout the sub-unit.

Itis proposed that the perceived useful-
ness of integrated information will be in-
fluenced by the contextual variables of
decentralization and organizational inter-
dependence. As sub-units become more
decentralized, it is likely that the diversity
of activities will increase. If this is the
case, then presumably integrated infor-
mation would be helpful in coordinating
the increased diversity of operating de-
cisions.

Organizational interdependence tends
to affect planning and control with high
levels of interdependence, complicating
the task of coordination. Therefore, in
highly interdependent situations, man-
agers are likely to find MAS which pro-
vide integrative information—such as the
impact of decisions throughout the sub-
unit—to be particularly useful, while in
pooled situations, such information is
likely to be less relevant [Baumler, 1971;
Galbraith, 1973, p. 32]. There is also a
possibility of poor morale if evaluation
measures do not reflect the integration
between sub-unit activities [Ansari, 1979;
Shillinglaw, 1972, p. 426].

To summarize, integrative information
will be perceived as useful by managers in
decentralized sub-units and by managers
operating in situations of high organi-
zational interdependence.

Hypothesis 4:
There is a direct relationship between

The Accounting Review, January 1986

the perceived usefulness of the MAS
characteristic of integration and the
two contextual variables of 1) decen-
tralization and 2) organizational inter-
dependence.

Indirect Effects

The previous section has considered
the direct effects of contextual variables
on the perceived usefulness of infor-
mation. If both perceived environmental
uncertainty and organizational inter-
dependence can be linked to decentral-
ization, then indirect effects on the
information dimensions of the former
contextual variables acting through de-
centralization may be proposed.

Perceived Environmental Uncertainty
—Decentralization

This section proposes that perceived
environmental uncertainty induces de-
centralization, and therefore the effects
of the former on information charac-
teristics may be, in part, due to the indi-
rect path through decentralization. The
information characteristics which may
be influenced by this indirect effect are
those which are proposed to be directly
related to both perceived environmental
uncertainty and decentralization. From
consideration of the previous hypoth-
eses, these characteristics are broad scope
(hypothesis 1) and aggregation (hypoth-
esis 3).

Several authors have argued that an ap-
propriate structural response for orga-
nizations facing uncertainty is to encour-
age managers to ‘‘differentiate’’ their
segments with respect to their sub-unit’s
environment [Lawrence and Lorsch, 1967;
Lorschand Allen, 1973; Walkerand Lorsch,
1968]. These managers will have more de-
centralized authority to develop their
own goals and management styles. Such
arrangements are aimed at improving
performance by encouraging managers to
develop distinctive competences for deal-
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ing with uncertainty. Thompson [1967]
also stresses the need for ‘‘localized’’ de-
centralized sub-units as a structural re-
sponse to unpredictable environments.
Similarly, Galbraith [1973] claims that,
in uncertain situations, relevant infor-
mation is required at the time and place of
task execution and, further, that decen-
tralized structure facilitates this infor-
mation processing. From an accounting
viewpoint, both Waterhouse and Tiessen
[1978] and Gordon and Miller [1976]
suggest that decentralization is an
appropriate response to dynamic envi-
ronments and that broad scope, nonfi-
nancial information is required in such
settings. Thus, it may follow that mana-
gers operating in uncertain situations will
have more autonomy over decision mak-
ing and therefore have demands for infor-
mation relevant to decentralized sub-
units. As a consequence, the association
between perceived environmental uncer-
tainty and the information variables may
be partly due to the effect of decen-
tralization.

Hypothesis 5:
There is an indirect relationship be-
tween the perceived usefulness of the
two MAS characteristics of 1) broad
scope and 2) aggregation, and per-
ceived environmental uncertainty act-
ing through decentralization.

Organizational Interdependence—
Decentralization

Fﬂ.ﬂi i”—t‘wiﬁ. iI ‘ﬁﬂa‘- ;=- TT‘-'!I H
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and Thompson [1967], organizations
with segments that are highly interdepen-
dent seek to minimize coordination costs
by grouping the interdependent segments
together and by providing a manager with
sufficient autonomy to administer the re-
sultant sub-unit. In situations with low
levels of interdependence there are fewer
integration problems and, as a con-
sequence, less need to provide managers
with decentralized authority. Thompson
[1967, p. 75] argued that in the absence of
strong, continuing interdependence, or-
ganizations are likely to centralize de-
cision making for scheduling the work of
different independent segments. Gal-
braith [1973] provides further support,
asserting that the costs and difficulties as-
sociated with information processing to
coordinate interdependence are reduced
by containing the interdependence within
decentralized sub-units. Several of the
Aston studies identified a positive asso-
ciation between high levels of work-flow
integration (the degree of automated, in-
terdependent, fixed-sequence operations)
and delegated authority [Pugh, et al.,
1969; McMillan, et al., 1973]. Thus, or-
ganizational interdepenence may induce
decentralization and, as a consequence,
the association between interdependence
and the information characteristics may
be due, in part, to the effects of decen-
tralization.

Hypothesis 6:
There is an indirect relationship be-
e L _ac z 1 ~mm £ pleo
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was sub-units within organizations. Man-
agers were at middle to upper levels in
their organization’s formal hierarchy,
and all were actively involved in both
revenue-generating and cost-incurring
activities for their sub-unit. This broadly
based sample assured a wide range of en-
vironmental characteristics, production
technologies, and levels of managerial
autonomy. The organizational sub-units
ranged in size from 50 to 220 employees.

Data were gathered by interviews based
on structured questionnaires. Of the 68
respondents, 56 percent held qualifi-
cations at the post-high-school level, and
all had attended some executive training
program which included a finance-ac-

counting seement within the orevious five
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inability to assign probabilities with con-
fidence as to how the environment will af-
fect success or failure, and not knowing
the outcome of a decision in terms of how
much the organization would lose if the
decision were incorrect. The instrument
measures the frequency with which 12
items occur in the respondent’s job, using
a five-point scale ranging from never to
always. The internal reliability of the
12-item scale was 0.71 using the Cron-
bach alpha statistic.

Organizational interdependence was
measured using a slightly modified ver-
sion of the ‘‘interdependence of work-
flow’’ instrument developed by Pugh, et
al. [1969]. This asked respondents to in-

dicate which one of the three descrintions |

years.? The average age was 34.2 years,
and the average time spent in their current
organization was 7.2 years.

The Measurements

The interview questionnaire was devel-
oped from existing studies, where pos-
sible, to enhance the validity and reli-
ability of measures. However, in the
case of information qualities, a set of
questions suited to the study was con-
structed.

Contextual Variables

Decentralization was measured by the
abbreviated Aston measures of ‘‘Concen-
tration of Authority’’ [Inkson, et al.,
1970]. Concentration of authority is mea-
sured using a series of standard decisions
and identifies whether managers have de-
cision autonomy. The Cronbach alpha

of intra-sub-unit work-flow integration
most nearly applied to their sub-unit. The
three descriptions corresponded with
pooled, sequential, and reciprocal inter-
dependence discussed earlier. Reciprocal
and sequential modes were combined to
indicate relatively higher independence
than the pooled category.

Dependent Variable

The managers’ perceptions of the in-
formation characteristics of MAS were
measured using a self-scoring instrument
which involved rating the extent to which
a series of information items would be
useful to them in carrying out the overall
tasks of their sub-unit. The five-point
scale ranged from ‘‘not at all useful’’ to
““most useful.”” A set of questions was de-
veloped for each of the four information
dimensions from discussions with nu-

] statistic of intern liabilitv w 0 s. neofessi -

: S -
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TaBLE 1
FACTOR LOADINGS ON INFORMATION CHARACTERISTICS

Factor Loadings (Rounded)

Factors** 1 V4 I v
I. Scope
External information (4) .74 11 -.04 -.06
Noneconomic information (3) .59 -.09 .08 13
Future-oriented (1) 47 -.03 11 -.07
Nonfinancial-market (5b) .44 -.13 .16 .04
Probabilistic (2) 42 .02 .39 .05
Nonfinancial-production (5a) .40 -.09 .21 .07
II. Timeliness
Speed of reporting (6) -.07 .79 .04 .09
Frequency of reporting (8) .04 71 .10 .05
Automatic receipt (7) -.02 47 .06 -.03
Immediate reporting (9)* -.12 .32 .15 .02
III. Aggregation
Separate fixed/variable costs (16) -.06 .01 .89 -.09
Summary reports-sections (13a) .09 -.05 1 .29
Sectional reports (10) .05 -.03 .62 .36
Temporal reports (11) .07 12 .58 -.02
Decision models: incremental (15b) .14 .06 .53 -.08
“What-if”’ statements (14) 17 .02 .49 -.05
Decision models: DCF (15a) A1 .07 47 .06
Effect of events on functions (12)* 13 .09 .36 31
Summary reports-organization (13b)* .09 .02 .21 31
Decision models: inventory (15¢)* 21 -.06 .18 .24
credit policy (15d)* .17 -.04 .16 .14
IV. Integration
Precise targets (18) -.09 .07 17 71
Organizational effects (19) .04 .01 .09 .53
Sub-unit interaction (17) 11 .03 31 44
Percentage of variance 37.82 17.71 15.96 7.31

* Excluded from final scales because factor loadings <.40.

** Numbers in parentheses refer to Appendix A.

These items are presented in Appendix A.
Data from this questionnaire were factor
analyzed to confirm the theoretical
groupings (construct validity) of items as
specified in Figure 2 [Kerlinger, 1964].
The initial principal factor matrix was ro-
tated orthogonally (varimax) to reach a
final solution. Four factors with eigen-
values greater than one were extracted
which accounted for 78.80 percent of the
total variance. Table 1 shows the factor
loadings after rotation, the percentage of
variance explained by each factor, and a

descriptive factor title. Measures for each
information characteristic were calcu-
lated by taking arithmetic averages of
scores on those items which loaded
greater than 0.40 on the relevant factor.
Averages were used to enhance the face
validity of the characteristics and to aid
interpretation of the scores. Cronbach
alpha statistics of 0.76 for broad scope,
0.71 for timeliness, 0.81 for aggregation,
and 0.73 for integration indicated sat-
isfactory internal reliability for the in-
formation scales.
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TABLE 2
DESCRIPTIVE STATISTICS FOR INFORMATION AND
CONTEXTUAL VARIABLES

Standard
Mean Deviation Range

Perceived usefulness of MAS information:

Broad Scope 23.11 7.94 -

Timeliness 11.73 2.87 3-15

Aggregation 24.46 8.73 7-35

Integration 10.08 2.15 3-15
Contextual Variables

Decentralization 13.46 4.31 0-23

Uncertainty 25.32 8.16 12-60

Interdependence 0.68 0.19 0-1

Table 2 presents descriptive statistics
for information and contextual variables.

RESULTS

To test the direct effects of contextual
variables on perceived usefulness of in-
formation (hypotheses 1, 2, 3, and 4),
the following four regressions were es-
timated:

X4;=Bo+61X1+BzX2+BJX3 (1)
where

X, = decentralization,

X,=perceived environmental uncer-
tainty,

X;=organizational interdependence,
and

X, =perceived usefulness of broad
scope information (i=1), timely
information (i =2), aggregated in-
formation (i=3), and integrated
information (i=4).*

The results of these regressions are pre-
sented in Table 3.

To test the indirect effects on perceived
information usefulness of the uncertainty
and interdependence variables acting
through decentralization (hypotheses 5
and 6), a path analysis was used. The
model is presented in Figure 4.

In the path analysis, the relationships
between variables were specified by a
series of path coefficients (p,;) which are
equivalent to the standardized beta co-
efficients found by first regressing X,
against X,, X, and X;, and then X,
against X; and X; [Duncan, 1966; Heise,
1969]. The first regression equation was
presented above (equation 1) while the
second is:

Xi=a,+ 0. X, + a3 Xs. 2

The results of both regressions including
the beta coefficients are presented in
Table 3. In Figure 4, R, denotes the un-
explained variance associated with decen-
tralization and perceived usefulness of in-
formation characteristics.

The model may be presented in
equation form as follows:

X4 =p4xX1 +p42X2 +P43X3 +p4bRb’
and
Xi=puXo+puXs+puR.

The direct and indirect effects of con-
textual variables are found by combining
the path coefficients and the zero-order
correlations as in Figure 5.

4 Correlations between information dimension scores

were not significant, thereby ensuring that the four re-
gressions were independent tests.
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TABLE 4
DECOMPOSITION OF EFFECTS

Section 1. Hypothesis 5: Decomposition of correlation between perceived environmental uncertainty and informa-

tion characteristics.

Observed Indirect
Correlation Direct Effect through
ra Effect Decentralization Spurious*
Scope 0.39 0.35 0.01 0.03
Timeliness 0.40 0.39 0.01
Aggregation 0.16 0.03 0.10 0.03
Integration 0.14 0.04 0.07 0.03
Section 2. Hypothesis 6: Decomposition of correlation between organizational interdependence and information
characteristics.
Observed Indirect
Correlation Direct Effect through
I Effect Decentralization Spurious
Scope 0.37 0.33 0.01 0.03
Timeliness 0.04 0.001 0.007 0.03
Aggregation 0.45 0.32 0.13
Integration 0.48 0.36 0.09 0.02
Section 3. Additional Analysis: Decomposition of correlation between decentralization and information charac-
teristics.
Observed Indirect
Correlation Direct Effect through
I Effect Uncert. & Interdep. Spurious
Scope 0.26 0.04 0.10 0.11 0.01
Timeliness 0.13 0.02 0.11 0.007
Aggregation 0.49 0.37 0.01 0.11
Integration 0.39 0.27 0.01 0.11

The correlation between perceived environmental uncertainty and decentralization (r,;) was 0.27, and between orga-
nizational interdependence and decentralization (r;,) was 0.34.

* See Asher [1976] for a discussion of spurious effects. It is also noted that path analysis provides evidence on
empirical relations found in the data. These do not represent proof of the direction or significance of direct and in-

direct effects.

non-rejection of the hypothesized indi-
rect relationship between perceived envi-
ronmental uncertainty and the perceived
usefulness of aggregated information.
Hypothesis 6 states that organizational
interdependence will have an indirect
effect through decentralization on broad
scope and integrated information. Sec-
tion 2 of Table 4 provides support for
the indirect effect of organizational inter-
dependence for the integration dimen-
sion, but not for broad scope. The ob-

served correlation between integrated
information and organizational interde-
pendence, r;,=0.48, decomposed into a
0.36 direct effect and a 0.09 indirect ef-
fect through decentralization. For broad

served correlations were due largely to the effects of
other contextual variables which related significantly to
decentralization. The correlation between decentral-
ization and broad scope information, r,,=0.26, was due
mainly to the influence of perceived uncertainty, 0.10,
and technological interdependence, 0.11.
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FIGURE 5
DIRECT AND INDIRECT EFFECTS FROM PATH ANALYSIS

Decomposition
of association

Combinations of Observed Direct Indirect
Variables Correlation effects effects
X, with X, I P
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scope information, the observed cor-
relation with organizational interdepen-
dence of r;,=0.37 was mainly a direct
effect of 0.33, with 0.01 indirect and 0.03
spurious correlation. These results allow
non-rejection of hypothesis 6 for the inte-
grated information dimension. It is also
apparent from section 2 of Table 4 that
there was a strong indirect effect of
organizational interdependence acting
through decentralization for the aggre-
gated information dimension. The ob-
served correlation between aggregation
and organizational interdependence of
r;s=0.45 comprised a 0.32 direct effect
and a 0.13 indirect effect through decen-
tralization. This indirect effect, which was
not hypothesized, is a consequence of
the unexpected finding that there was
a significant direct association between
aggregated information and organiza-
tional interdependence (hypothesis 3).

DiscussiION OF RESULTS

This study sought to improve our un-
derstanding of the characteristics of MAS
perceived by managers to be potentially
useful to their administrative tasks. Spe-
cifically, the goal was to relate a selection
of information characteristics to the con-
text of managers’ operating situations.

The results of the study assist in under-
standing how contextual variables act
singly and in combination.

Research findings provided by Gordon
and Miller [1976], Larcker [1981], Gor-
don and Narayanan [1984], and the cur-
rent study suggest that it is helpful to
consider MAS design in terms of gen-
eral information characteristics. Schemes
which identify dimensions of information,
such as the one developed in this research,
can sensitize the designers of technical
facets of MAS (such as budgetary plan-
ning and control systems) to the under-
lying qualities of information perceived
by managers to be useful.

The study indicates that organizational
interdependence is important when de-
signing an MAS. Broad scope, aggre-
gated and integrated information were
perceived as useful by managers of sub-
units who had interdependent oper-
ations. The results relating the perceived
usefulness of broad scope and timely in-
formation to perceived environmental
uncertainty are consistent with claims
that managers facing uncertainty should
be provided with information to improve
their decision response time and to aid in
environmental scanning [Ansoff, 1964;
Thompson, 1967; Cannon, 1968; New-
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man and Logan, 1971; Khandwalla,
1977]. More specifically, the association
between broad scope and perceived en-
vironmental uncertainty is similar to the
findings of Gordon and Narayanan
[1984]. Aggregated information was not,
however, associated with perceived un-
certainty. This result is surprising, given
that aggregated and analytical infor-
mation is often generated to assist in ana-
lyzing uncertainty. Perhaps the items
used to measure this variable were not
sufficiently focused on the analytical as-
pects helpful to managing uncertainty.
In summary, the findings suggest that
attempts by the designers of MAS to im-
prove response time and to assimilate in-
formation from many sources into a
broad scope MAS are of particular rel-
evance to managers who perceive their
operating situation as uncertain.

The study also indicates that aggre-
gated and integrated information is
perceived favorably by decentralized
managers. This supports the view that re-
sponsibility accounting systems should
aggregate and integrate information in
ways that recognize the complexities and
interdependencies found in many de-
centralized operations [Horngren, 1982;
Pick, 1971; Ferrara, 1964]. It is note-
worthy that broad scope and timely in-
formation were not significantly associ-
ated with decentralization. Apparently,
centralized managers found that these
information characteristics could be
applied just as readily to their more
limited decision set.

An important result of the study is the
relationships between contextual vari-
ables. These findings support the view
that organizations consider the level of
organizational interdependence and en-
vironmental uncertainty before decen-
tralizing [Thompson, 1967]. Of par-
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ticular interest was the effect that
organizational interdependence had both
directly on the perceived usefulness of
broad scope, aggregated, and integrated
information, and a strong secondary or
indirect effect on aggregated and inte-
grated information through its influence
on decentralization. Perceived environ-
mental uncertainty had an indirect effect
through decentralization on aggregated
information only.

Several limitations of the current study
may be noted. While established mea-
surement instruments were used in
most of the study, the perceived infor-
mation questionnaire is novel. While con-
siderable attention was paid to the issue
of validity, further work is needed to re-
fine this instrument. The study examined
statistical associations at one point in
time, and statements about the direction
of relationships can only be made in terms
of consistency of results with the effects
proposed in the theoretical discussion.

In addition to replications of this study
with more refined theoretical linkages
and measurement instruments, further
research should relate information char-
acteristics to particular aspects of MAS
such as budgetary planning and control
systems, and to different types of mana-
gerial work such as pricing, investment,
evaluating, investigating, and negotia-
ting. Perhaps, most importantly, the
effect of different types of MAS on
managers’ performance should be
investigated. It is hoped that such ap-
proaches will enhance our abilities to un-
derstand what types of MAS are ap-
propriate in different situations and, as a
result, to improve the likelihood that
MAS will help managers improve their
performance and that of their organi-
zations.
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APPENDIX A*

Scope

1. Information which relates to possible future events (if historical information is
most suitable for your needs, mark the lower end of the scale).

2. Quantification of the likelihood of future events occurring (e.g., probability
estimates).

3. Noneconomic information, such as customer preferences, employee attitudes,
labor relations, attitudes of government and consumer bodies, competitive
threats, etc.

4. Information on broad factors external to your organization, such as economic
conditions, population growth, technological developments, etc.

5._Nonfinancial information that relates to the following areas: ‘

efficiency, employee absenteeism, etc.

(b) market information such as market size, growth share, etc. (If you find that a
financial interpretation of production and marketing information is most
useful for your needs, please mark the lower end of the scale.)

Timeliness

6. Requested information to arrive immediately upon request.

7. Information supplied to you automatically upon its receipt into information sys-
tems or as soon as processing is completed.

8. Reports are provided frequently on a systematic, regular basis: e.g., daily
reports, weekly reports (for less frequent reporting, mark lower end of scale).

9. There is no delay between an event occurring and relevant information being
reported to you.
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