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The physical environment is viewed as an important component of the

social system model. The environment has an impact at several levels of

analysis and interacts with all other components to influence behavioral out-

comes.

Reference to the extermal physical environment in the model indicates

that an orgenization is an integral part of an ecological system and is

affected by the surrounding natural terrain, climate, hazards, atmospheric

pollutants, noise, energy and power sources, transportation systems, neigh-

boring buildings and structures, nearby comnunity facilities, and many other

geographical and environmental factors.

The orzanizatioﬁal physical environment consists of the buildings,

structures, and the interconnecting or contiguous spaces where the organi-

zation's business is conducted and normal activities are cariied out.

The group physical environment refers to the space occupied or used by a
particular subunit of the organization. Aboard ship, work spaces or sleeping
compartaents are examples of this level or unit of analysis.

The er-irommental dimensions that are commonly applied to the description

of orsanizasi.nal or 2rvtin phveieal enviror-onts include: spatial size, tom-

perature. voantiliation, noisc, illumination, color, cleanliness, odor, design

of [ixtures and tiruishings, privacy, storage space, and safety factors.




45

These dimensions can be used to characterize the organizational environment
as a whole, or, if significant variability is present, to differentiate among
work areas or spaces within the total organizational environment. Most of
these environmental dimensions can be assessed directly by measurcments or
objective ratings and conparisons.

Another approach to assessing environmental dimensions involves ratings
by the inhabitants or occupants of the spaces. These habitability perceptions
paftly reflect attributes of the "real world” and partly reflect psychological
processes within the individual. We have used both of these methods of

_assessing environments in our shipboard studies. In this paper I shall be
primarily concerned with crew members' perceptions of their working and living
conditions.

The major environmental dimensions and response categories used to
describe shipboard living and working conditions are shown in Table 1 of the
handout. This example applies to the crew member's work area; similar scales
were provided for the individual to rate his berthing (sleeping) area, messing
(eating) area, head (bathroom) facilities, and the ship as a whole. The crew
member also was acked to rate how important each of the environmental factors
was to him personally. These items were included in the Habitability and
Shipboard Climate Questionnaire which was administered to approximately 70 to
80 pércent of the crew members of the ships early in their overseas deploy-
ments.

The following dimensions were combined for purposes of estimating con-
ditions on the ship as a viwle: temperature-ventilation, cleanliness-odor,

size-nusber of pevpla. ane lighting-color. The rcmaining dimensions --




privacy, noise, and safety -- were treated as separate variables. Individual
scores wvere obtained for each of the seven habitability scales by summing
response values for tke four specific areas mentioned above and for the
entire ship. Thus, the individual's score for the size-number of people com-
posite represented his perceptions of crowding in the spaces that he occupied
on the ship.

Table 2 of your handout shows a classification of ships by age and
physical characteristics and the mean perceived habitability scores for the
15 ships included in the grouping. The four categories of ships reflect simi-
larities in ship type, physical size and tonnage, dates of commissioning and
conversion, structural design or class, and habitability characteristics.

The ships in Class A were all destroyers commissioned in 1945 and 1946.
The basic hull design, structural configuration, and crew accommodations are
typical of destroyers built during World War II, based upon the technology and
habitability concepts of the late 1930's and early 1940's. Although "modern-
jzed" in 1960, this conversion was directed primarily toward modernizing
weapons and electrbnics systems. The mess, berthing, and sanitary facilities
remained essentially the same except that air-cooling units were installed in
messing and berthing areas.

Ships in Class B were guided missile destroyers of the same class built
in 1963-1964, and ships in Class C were guided missile frigates of thc same
vintage, but somewhat larger than the destroyers. The ships in Classes B and
C, when compared with ships in Class A, incorporated some advances in habita-
bility design. The ships in Group D were all destroyer-escorts of the same

class and were among the most modern U.S. combat ships afloat.




Crew sizes ranged from approximately 220-270 men for the destroyers and

destroyer-escorts to about 350-390 for the frigates.

Of the 20 ships in the total sample studied, three (a destroyer, a guided

missile destroyer, and a destroyer-escort) did not fall within the specific
classes represented by the four subgroups, and these ships were omitted from
the comparisons below. Also, two aircraft carriers in the total sample were
omitted from consideration.

Table 2 shows the arrays of mean perceived habitability scores by ships
and by dimensions. There was virtually no overlap in mean scores from one
ship class to another on the crowding and privacy dimensions. The mean

crowding score for .the least crowded ship (26.8) was more than one and one-

half standard deviations higher (more favorable) than that for the most crowded

ship (18.3).

On the other dimensions there tended to be some overlap from one ship
class to another, but generally more favorable perceptions of habitability
were typical of the newer ships. Thus, Class A ships were perceived as being
hot, dirty, crowded, and unsafe compared with Class D ships.

Illness data were collected throughout the 7-8 months of the overseas
deployments using individual cards which contained identifying information;
type of illness, and disposition. These special illness records, instituted
for the purpose of this research project, were accumulated to provide illness
criterion information for individuals, work groups, berthing compartment
occupants, and ships.

Table 3 provides an analysis of differences between ship classes on

habitability scales and on illness criteria. Analysis of variance results are
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presented in terrs of the variance accounted for between ship classes as
compared with the variance remaining among ships within classes. For the
habitability dimensions it is clear that differences between classes tend to
be large and to account for a large share of the total variance among ships.
This result indicates a high degrce of consensus as to physical environmental
differcnces between the ship classes and suggests. that the perceived habita-
bility scores reflect real attributes of the shipboard environment.

Differences in illness rates were accounted for to some extent by differ-
ences between ship classes, but this effect was much less pronounced for ill-
nesses than for habitability perceptions. Gastrointestinal disorders had the
strongest association with ship class, that is, poor habitability conditions
(presumably sanitation, etc.), and this relationship was linear. Demrmato-
logical conditions also were more common on Class A ships than other ships,
and the total illness rate (excluding genitourinary or V.D. cases) was highest
for the Class A ships.

Respiratory illnesses did not conform to the general pattern of other
types of illness in that the newest ships (Class D) had the highest rate of
respiratory infections while Class B ships had the lowest rate. At the same
time it is noted that the Class D ships, which had central air-conditioning
with recycled air, were most comfortable. The relationship between type of
ventilation system and respiratory illness is being investigated further in a
special study of seven of the ships in the saiple: it is apparent that there is

no simple relationship.

In the next step of the analysis, perceived habitability scores were

correlated with the illness criteria with the between-ship-classes portion of
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the variance removed. Using this procedure, temperature-ventilation, cleanli-
ness-odor, noise, safety, light-color, and total habifability score, which was
a sumration of dimension scores, correlated significantly in the expected
direction with the total illness criterion. In other words, the remaining
variance in habitability perceptions within ship classes contributed further
to the prediction of illness, although these correlations were low (about .10).

These results suggest that differences in actual physical characteristics
of ships and differences in perceived habitability both contribute in small
degree to the prediction of illness.

In the earlier pilot study of 1,200 men on 13 ships significant differ-
ences in perceived organizational climate were found among three types of
ships.l Profiles of scores on five factors of organizational climate --
friendliness and warmth of the work environment, job identification, leader-
ship effectiveness, group homogeneity, and job standards and demands -- were
found to be related to differences in ships in relation to their location
(overseas or continental U.S.), illness rates, and performance indices. A
pattern of organizational climate was found which was associated with high ill-
ness and accident rates, high disciplinary rates, and low rate of intention to
reenlist.

One of our objectives as stated earlier is to specify the portions of
criterion variance accounted for by various major components of the model —--
physical environnent, perceived habitability, organizational structure, per-
ceived organizational climafe, individual resources -- and by interactions of
these components. We have alrcady shown that certain of the major model com-

ponents -- physical environment, habitability perceptions, and organizational
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climate -- separately make contributions to the prediction of such criteria as
illness and job satisfaction. We now have the difficult task of integrating
all of this data in order to support or refute major propositions implicit or

explicit in our social systems model.

T T
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Table 1
Habitability Dimensions

"FOR EACH OF THE CONDITIONS BELOW, CHOOSE THE LETTER WHICH
TO DESCRIBING THL WAY THINGS ARE IN YOUR WORKING AREA.™
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COMES CLOSEST

TOO DIM TOO BRIGHT
LIGHTEING ~ — = = == = = —'= i mi= = a b c d e
HOT COLD
TEMPERATURE = ~ = = = = = = = ~ = ~ a b c d e
POOR , GOOD
VENTILATION - - = = = = = = = - = = a b c d e
DIRTY CLEAN
CLEANLINESS = = = = ~ = == - - = = a b c d e
UNPLEASANT PLEASANT
ODOR = ~ = = = = = === = = - - - = a b c d e
CRAMPED ROOMY
SIZE = .= o o = = T il o MR a b c d e
CROWDED UNCROWDED
NUMBER OF PEOPLE - = = ~ = = = = - - a b c d e
UNPLEASANT PLEASANT
COLOR =~ = = = = & = =& = &d & == a b c d e
NONE PLENTY
PRIVACY = « = = =« = = = a « = =« = = a b c d e
EXTREMELY DISTURBING NOT BOTHERSOME
HOTBE = =l dy s o e o a b c d e
HAZARDOUS SAFE
GAFETY = = = = = = = = ===« = = = a b c d e
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