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Design and Change in Ship Organization'

Socio-Technical and Psychodynamic Variables
in Ship Organization Design

The problems encountered in designing ship organizations differ in a number
of respects from those met with in developing new forms of organization in
factories. In designing a factory organization, we can generally start off with
the specification of an established or a new technology and generate possible
types of work organization in terms of the requirement of achieving joint op-
timization of the total socio-technical system.

In ship design, on the other hand, the critical decisions that have immediate
implications for the social and work organization on board are concerned with
the choice that exists with respect to the allocation of tasks requiring human
intervention which can be located either on board or ashore. These, in turn,
create alternatives in terms of manning by a continuous crew or a temporary
crew, or by means of shore-based personnel. Since there exists in this case a
wide range of possible technological alternatives, we can, instead of taking a
specific technological system and working out the requirements for a support-
ing social system, consider the possibility of working the other way round. That
is, we can attempt to specify initially the essential requirements for a social
organization on board and then work backward to discover the critical sup-
porting technological conditions that would need to be satisfied with respect to
ship design.

The Conventional Sequence of Socio-Technical Design

The basic design variable is the allocation of tasks on board and ashore. The
basic tasks include navigation and engine control, engine and instrument main-
tenance, ship maintenance, ship-shore communication, ioading and unioading
and catering.

' A reproduction of chapters 3—6 in Socio-Technical Design: Strategies in Multidisciplinary
Research. London: Tavistock Publications, 1974. First published in Tidsskrift for Samfunnsfors-
kning 10:371—400, 1969.



590 Operational Papers

In principle, each of these task sectors can be wholly or partly shore based.
If tasks are split up so that one part is carried out on board and the other part
ashore, then the significant decision variable is the location of task components
that involve

* decisions requiring a high level of skill and judgment;

» work and decisions at technician level,

+ unskilled and semiskilled labor.

Decisions made at this point are crucial since they have direct implications for

+ the extent to which the total task allocated to the ship provides conditions
for autonomy and self-regulation;

* the communication requirements between ship and shore (this is not a
purely technical problem since a great deal of relevant information on the
ship cannot easily be recorded, transferred and adequately responded to
ashore);

* the possible work-role and social structure; and, given this,

+ the possible career structure;

+ educational and training requirements.

The possible manning requirements are continuous crew on board, supporting
transient crew and land based manning.

The unit for socio-technical analysis will need to be the total set of tasks
required for effective ship operation, wherever they happen to be located. It
would appear to be feasible to look at the design for manning chiefly from the
point of view of optimizing the social system and then look at the supporting
conditions required in terms of tasks or task components which should be al-
located to a continuous crew on board.

Given the manning requirements on board, the next decision variable is the
departmental structure established which further restricts the possible work or-
ganization and career structure. The final decision variable is the shift structure
and shift-allocation pattern. The socio-technical design problem can thus be
broken up into a sequence of decisions (Figure 1).

If we look at what can be done in terms of immediate organizational
changes that are required on board in consequence of the changes in tech-
nology that have been introduced over time—the decreased size of crew and
the increasing difficulties of recruitment—then it is clear that the change pro-
cess will have to go in the reverse direction of the design sequence. Thus, in
experimental programs concerned with the integration of deck and machine
crew, changes in shift structure have been used to facilitate changes in interde-
partment relationships (A. Trist, 1968). Changes of this type cannot, however,
go beyond a certain point insofar as major decisions are already built into the
ship design and into the existing work-role, career and status structure.

As long as technological change was relatively slow, it was possible to find
ways of adjusting the social organization to a given technological system. The
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main contribution of socio-technical analysis at this stage lay in showing that,
even within the restrictions imposed by a given technological design, a choice
of alternative types of work organization existed. It was therefore possible to
work toward joint optimization of the techno-economic and the social systems.
But this type of static socio-technological analysis is no longer adequate to
cope with the current problems of the shipping industry. The present rate of
technological change is such that, before a new form of organization on board
can be established (together with new training and recruitment schemes, new
career structures and pay systems), further technological changes will already
have disrupted the conditions for the maintenance of the new social organiza-
tion. This appears to be a major contributing cause of the emergence of tur-
bulent and potentially uncontrollable environments (Emery and Trist, 1965/
Vol. III).

It is no longer sufficient to utilize the possibility of organizational choice
unless the possibility of technological choice is utilized at the same time.
Changes in technology have to be directively correlated with changes in social
organization over the same period. Policy decisions with respect to changes in
social organization over initially the next three to five years have in this case to
be coordinated with the choice of new ship designs so that the type of tech-
nology and design chosen for new ships that will come into operation is, as far
as possible, consistent with, and supports, the direction of social, educational
and organizational development. This possibility did not exist earlier when, as
a rule, only a single techno-economically feasible solution to a problem was
available. At present, the limitations lie not so much in the possibility of gen-
erating alternative types of technological design as in the possibility of being
able to specify, within the limits of techno-economic feasibility, the essential
social and psychological conditions that have to be satisfied by the technologi-
cal design we wish to implement.

As a first step it is necessary to consider the characteristics of the existing
culture and organization on board merchant vessels. Whatever new organiza-
tion develops has to grow out of the existing one. Field studies were carried
out on a number of Norwegian ships: a car bulk carrier on the Europe-East
Coast of America Line, a cargo vessel on the Europe-West Coast of Africa
route and a factory fishing vessel in the North Sea (Thorsrud et al., 1967).2
While the purpose of the initial field studies was to collect data on existing
technology and organization, a later field study was concerned with identifying
potential directions of organizational change and development. Just as autono-
mous work groups were originally discovered in the course of field work in
coal mines in northern England, where in a number of places they had been

*So far, only relatively few social scientific studies of seafaring have been carried out. Of
particular relevance are Aubert and Arner (1959), Arner and Hersson (1964) and Barth (1966).
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designed and implemented by the workers themselves (quite independently of
the theoretical socio-technical analysis which had indicated some years previ-
ously that this type of organization would be optimal in the light of existing
task requirements), so it appeared possible that, at least on some ships, crew
members might already have become sufficiently concerned to explore for
themselves potential directions of organizational development.

Psychodynamic and Social-System Characteristics
of the Existing Organization on Merchant Ships

EXCESSIVE FRAGMENTATION

Over a period of time the size of crew has decreased and it is likely to decrease
further. Given the conventional departmental and role divisions, the hierarchi-
cal structure and the shift structure:
* A large number of crew members become isolated.
* The possibilities of collegial interaction in both work and nonwork activi-
ties are minimized.
* Even if the total territory of the ship is large, it becomes split up into
private, work and nonwork territories, thus minimizing the effective living
space for nearly all crew members (Roos, 1968).

HIERARCHICAL STRUCTURE

The existing basic values and traditions of ship culture are intimately related to
the existing status hierarchy. The present structure emerged under conditions
that are not dissimilar to those found in factories ashore with, however, the
following differences:

* All crew members may have to meet physical survival crises.

 The accepted way to the top is from the bottom of the hierarchy.

* The basic assumptions are those of a military organization.
The last point is of some importance since perhaps a key issue is whether to
retain the military organization model or to look for an altogether different type
of organizational model. On the other hand, if it is judged that a military orga-
nization model should be retained, then it will be relevant to consider in some
detail innovations and new forms of naval and military organization that have
developed during the past generation.

If the need to maintain unskilled and low-skilled crew members on board as
part of a continuous crew disappear, it would become possible to restructure
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both the content and the responsibility of officers’ roles. In this case, possible
alternatives to the hierarchical status structure could be considered.

EXCHANGEABLE COMPONENT STRUCTURE

This model is one that makes it possible for any man in any position to be
replaced, ideally without altering the effectiveness of the total organization.
The basic assumption is that all the relevant work and interpersonal relation-
ship requirements can be built into each role. Over and above this, specific
psychological attributes are built into each role. Thus men at the bottom
of the hierarchy tend to be given the attribute of being irresponsible and incom-
petent and the captain’s role has almost godlike superhuman attributes.

Unless crew members at the bottom of the hierarchy are perceived to lack—
or actually lack—competence and willingness to accept responsibility, the jus-
tification for the existing authority structure largely disappears. However, if we
simply designed a new organization in which the bottom level was made up of,
say, junior officers, then almost inevitably attributions of irresponsibility and
incompetence would be transferred to the junior officer group.

Consideration of the existing organizational structure shows that there are a
number of reasons why the development of personal, collegial and friendship
relations is difficult and why such relations are, on the whole, both exceptional
and unstable:

* The existing work organization design does not require the development
of personal relationships and these, where they do occur, are more likely
to introdiice a variance into the organizational system, which has to be
dealt with, than to contribute to its effectiveness.

* The high level of labor turnover unpredictably disrupts relationships that
are formed, although some pair relationships may survive.

* A two-class structure develops, with proletarian and “gentleman”-type
values, respectively. This allows greater freedom of interaction within
each group. There are, however, problems in that potential membership of
each group is reduced by decreasing crew size and that intermediate and
specialist crew members cannot easily be integrated in either group.

* Given the conditions required for maintaining the conventional status
structure, it is difficult to switch over to a different type of social system
during the leisure-time period.

* There is considerable evidence that the development of collegial and
friendship relations is perceived to be inconsistent with the maintenance
of a conventional authority and status structure. Since this is regarded as
a central problem, it needs to be examined in more detail.
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DISTANCE-REGULATING MECHBANISMS

There are a number of social-psychological processes that contribute to dis-
tance maintenance on board (Figure 2). The most frequent reason given for
distance maintenance is that familiar relations lead, if not to contempt, then at
least to loss of respect.

It is, of course, characteristic of an authoritarian structure that respect is the
attribute of a role and not of the person who occupies the role. At the same
time, it is possible that

1. The work role of some officers does not provide them with a feeling of
competence. This may be the case for deck officers insofar as they can
no longer utilize their navigational skills.

2. Some officers may be given responsibility for operations for which, ow-
ing to technological and administrative changes, they have insufficient
training.

3. Officers are not able to demonstrate the competence that they do possess.
At the same time,

a. It is precisely the distance-maintaining mechanism that makes it dif-
ficult for officers to demonstrate competence and at the same time
makes it possible for the superior to protect himself from a judgment
of incompetence by subordinates.

b. The higher the status position, the more the role content is looked at
as a kind of mystique by subordinates, in which case distance main-
tenance is consistent with the needs of both superiors and sub-
ordinates.

c. The tendency over time to transfer high-level decisions to head office,
coupled with decreased crew size, has reduced the effective authority
of officers both upward and downward. The actual competence re-
quirements for high-level roles will in this case be reduced.

4. As the size of the crew decreases, each crew member experiences himself
as being individually more visible to other crew members. He can now
less easily distance himself by disappearing as a member of a group and
he is also more likely to be physically isolated. As a result, the feeling of
loneliness increases. The interview material* (Roggema, 1968) suggests
that officers seek to cope with the problem of loneliness by keeping

*The interview material was obtained by Roggema and the final recommendations are based
on joint discussion in the course of the field study referred to above. Roggema’s more recent field
studies concerning long-term change projects in ship organization are reported in Roggema (1971)
and Roggema and Thorsrud (1974). An independent study carried out by the Westfal-Larsen Ship-
ping Co. indicates that better results are obtained by having a fairly large group of trainees on
board one ship rather than by having smaller groups on a number of different ships.
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themselves busy all day long; and it would appear that the desire of crew
members to work as much overtime as possible is not simply economi-
cally motivated. Thus, again, the possibility of social interaction during
nonwork time is decreased.

We may note here that closer relationships between crew members are not
necessarily inconsistent with the maintenance of a status hierarchy. However,
this presupposes:

* ajoint value orientation of men and officers rather than the existing sepa-
rate men and officer cultures, together with specialists who belong
nowhere;

« commitment to a clearly defined joint goal or mission to which each crew
member can effectively contribute;

* respect relationships based on demonstrable and clearly perceived com-
petence.

These conditions are to quite a large extent consistent with the operation of
fishing vessels, but they are not easily applicable to merchant vessels.

So far, we have looked at the distance-maintaining mechanisms that derive
from the formal organizational structure. A somewhat deeper level of this issue
is indicated by comments such as:

I cannot say why, but it is better for the atmosphere to keep a little distance.
(officer)

It’s a stress to be in such a small community. One has to defend one’s private life.
(officer)

It’s a psychic stress. You work together, you eat together, you see the same faces
all the time. Even in leisure time. You even see the same faces when you watch a
film. (officer)

A number of interrelated aspects are touched upon here. To use Lewinian ter-
minology, the life-space on board ship is not internally segmented. This means
that tension, when it arises, floods the total life-space; and there is nowhere to
get away from it, since there is no outside region. The central problem then
becomes that of affect control in conditions in which the obvious mechanisms
for affect control that exist on land are not available. On land, it is possible to
play different roles in different social contexts so that, whenever tension builds
up in one social context, one can transfer to another. There is always a tempo-
rary shutting-off mechanism available. On board, the role-shifting mechanism
cannot operate as there exists a single social context and within this each crew
member is fixed in a single role, e.g., captain, bosun or cook.

On land, it is possible to release positive or negative affect insofar as it is
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generally possible to break off a relationship or escape from a social context.
On board ship, positive and negative affect expressions spread and reverberate
within the closed unsegmented social space. The spreading effect is unpredict-
able insofar as the crew is made up of persons who do not know one another.
In view of the independent tendency of psychological tensions to build up over
time, the triggering of affect expressions can relatively easily lead to explosive
and destructive reactions.

The problem here is twofold: (1) At the interpersonal level the crew has the
characteristics of an aggregate rather than of a structured community. (2) Inter-
personal love-hate relationships which do not form part of the formally sanc-
tioned structure cannot be closed off or played out within a private space by the
participants; and there is no immediate escape possible. The participants can-
not easily separate themselves again, nor can they jointly remove themselves
from the response of the total social system.

The necessity for interpersonal affect control under these conditions appears
to be a major cause of the distance-maintaining mechanisms which, while in-
dependent of the status hierarchy, are at the same time consistent with the main-
tenance of it.

The psychological consequences include the following: (1) Interpersonal
affect control and distance maintenance tend to lead to an impersonalization of
interpersonal relationships. The experience of others as just faces, to the extent
that this occurs, also implies a corresponding relationship to oneself. (2) Simi-
larly, the experience of a non-segmented social space implies a corresponding
absence of segmentation and bounded regions within oneself. Under these con-
ditions the individual cannot respond to problems within one of several roles
and within one of several social contexts; rather, in these conditions the way he
meets and responds to problems affects his total personality.

There are three possible ways of compensating for the reduction of personal
affect relationships:

1. Ata superficial level, the telling and retelling of yarns permits the vicari-
ous enjoyment or reliving of memories concerned with affect-laden in-
terpersonal events in the nonprivate sphere of the individual’s life,
allowing them to become the public property of the community. By this
means, a crew member can also define for himself and others a personal
identity apart from his role identity.

2. Telling yarns and stories about oneself can also be a way of protecting
one’s personal life-region.

3. Retreating into the personal life-region is a third type of compensatory
behavior.

Concern for one’s family ashore and protection of the personal life-region ap-
pear in the interview material as two major themes that are interrelated. To a
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man on land his home is his private territory. He can retreat into it and shut the
door. It contains what he treasures. He allows access to it only to his friends. It
has a semi-sacred character. It is a focal and central region of his life-space.

The personal private region has similar properties; to allow it to become
public property would be to lose it; to protect it means to have a private space
into which one can retire, but primarily to experience in fantasy, or relive in
memory, positive affect relationships.

Long separation from home may give grounds for quite realistic fears and
concerns about those whom one loves, in which case the availability of at least
one person to whom one can talk freely will be of considerable help.

More problematical is the tendency for the content of the personal private
region to become idealized over time. While this makes it possible to enhance
the positive affect that can be experienced in fantasy, it will at the same time
almost inevitably also produce internal doubts and uncertainties, and increase
the unreality of the content of the private region. Under these conditions one
may have an almost compulsive and indiscriminate need for communication to
provide reality support for an idealized fantasy that is already threatened by
one’s own uncertainty and doubts. The risks in this case are that one’s private
life becomes public property and that the response received is likely to increase
one’s doubts and uncertainty, with the result that the idealized fantasy now
becomes the reverse. Whereas before it provided a surplus of enjoyment and
happiness, now it appears full of fear and negative feelings and a depressive
phase sets in. An alternative risk-lowering strategy is to reduce communication
with others, thus creating the need for distance maintenance.

The major significance of the private personal region for most crew mem-
bers is that it provides a bridge back to shore. To the extent that this region
becomes idealized, what typically occurs is that, on return to land or home,
discordance between fantasy and reality leads to increasing discontent and to a
reverse idealization of life on board ship and thus to an oscillation pattern
which may also be repeated during shorter shore visits. The sailor is thus
caught in a condition of double ambivalence. When at home he has a fantasy
of life at sea which may not match reality, and when at sea he has a fantasy of
being at home or in port. Eventually he may give up the one or the other.

We know very little about the consequences if the personal region that binds
a crew member to shore is given up. A transitional pattern in this direction is
expressed in the following response to shore visits:

The first things you see are the docks, ugliness and dirt, filthy factories—terrible.
It’s the same everywhere. One often feels inclined to stay on board. You have to
get through a sort of barrier before you see something of the normal world.
(sailor)
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In a novel on life at sea Geelmuyden says on this point:

If a seaman has a horror of ports and longs to be at sea, then he is a proper
seaman, then his chance to get away, if he would like to, is much less. He has
thrown away his last bridge and become part of the ship.

We need to refer briefly to another method of regulating interpersonal rela-
tionship. At lower-status levels, we find some references to the concept of
“shipmate,” and at higher levels to the concept of “style.” Both form part of
the implicit culture of the shipboard community. It would be worth while to
find out to what extent there is consensus regarding these role definitions and
to what extent they are still significant and actualized. We note here only that
both refer to impersonal role requirements with respect to proper ways to be-
have, in the one case for persons with peer-group status and in the other for
those with officer status, and that their function is to extend the formalization
of interpersonal relationships consistent with the requirements of the existing
role and status organizations. For the purpose of considering possible changes
in the formal organization, an understanding of the present core values of ship-
board culture will be needed.

So far in our discussion of distance-regulating mechanisms we have exam-
ined, first, those deriving from the authority structure and, second, those relat-
ing to the problem of interpersonal affect relationships. The latter are linked to
(1) a mono-role system; (2) nonsegmentation of the socio-physical space on
board; and (3) the aggregate properties of the crew. Both (1) and (3) are directly
modifiable by means of socio-technical design; (2) is only indirectly modifiable
since it is based on a situationally induced nonsegmentation of the self.

A still deeper level of the problem of distance maintenance finds very clear
expression in the following interview extract:

I'am afraid to look at the captain as a person. Seeing the captain in this way would
mean an attack on his authority. (officer)

Close contact between captain and officers would, according to another com-
ment, show “that he is only a human being.” If in at least one aspect of his
role, the captain is not a human being, what is he? References to him by the
men as “God” and “the father” clearly indicate what his perceived role is but
why is it of such importance, especially to the officers, to maintain this extra-
human role attribution? After all, not even a present-day king or president re-
quires these attributes.

We noted earlier that the shipboard community has the characteristic of non-
segmented social space in the sense that it provides a single social context that
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one cannot leave and within which inter-personal tension cannot normally be
contained locally but will easily spread and build up. If the captain becomes
personally involved in this, he is not in a much better position to achieve con-
trol than is any other crew member. In order to be able to control, he has to be
located, in a sense, outside the human community and not be part of it, except
that on board ship it is not physically possible to create an outside region.

The characteristics attributed to God are that He is omnipotent and all-
seeing. What is relevant is that the attribution of omnipotence is based on His
not (normally) entering into direct human relationships and not exerting direct
control, for in this case His power would be finite and limited and thus not
much greater than that of an ordinary human being; and the attribution of being
all-seeing is based on his not being seen.

The captain is the person in whom all power and authority on the ship uiti-
mately reside. By minimizing his personal interaction he becomes a focus of
concern and creates the condition whereby an image of himself becomes inter-
nalized in the crew members. Insofar as an image has been internalized it ac-
quires characteristics of internal control and, at least in this sense, the captain
becomes all-seeing. At the same time, direct communication, where this is re-
quired, will proceed not on a person-to-person basis but via the internalized
image, and in this case may not require more than a hint or a gesture.

It will be of considerable importance to crew members that the ultimate
source of authority be completely trustworthy, benevolent, just and, if need be,
willing to offer himself for their safety.

Again, since the captain is the source of all authority and officers have their
power only by delegation, it becomes of importance to officers that, if not the
actual, then at least the perceived power of the captain be as great as possible;
for as his power decreases so also does their share of it. In this case distance
maintenance between captain and officers is also required to maximize per-
ceived power.

To the extent that the captain is perceived to have godlike attributes, other
crew members acquire correlated roles so that at this level all crew members
can become actual or potential participants in a cosmic drama. According to
the ancient and medieval myths, the cosmic drama scarcely ever involves the
human community but is played out in the upper regions. Therefore, if it is
actualized anywhere in some form, it will be in the officers’ mess—that is,
among those who to some extent share the captain’s authority and power—and
not in the men’s mess—that is, among those who are content to remain ordi-
nary human beings.

At the same time, to the extent that the captain is perceived to be omnipotent
and to carry the responsibility for ship and crew, the men at the bottom of the
hierarchy will perceive themselves to be nonresponsible and to have little actual
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or potential competence. This is quite consistent with the fact that officers
scarcely ever refer to the need for the men to be efficient or competent over and
above the level of following instructions, but consider the men’s primary role
to be that of having respect for officers, not for themselves as persons but as
representatives of the captain.

Every social system implies a world view. This may be less immediately
realized in the case of factory organizations but becomes significant in the case
of social systems in which people both work and spend their lives.

The principles on which a social system is based do not become invalid if
they are technically inefficient. If techno-economic criteria become a major
aim to which people are prepared to subordinate themselves, then this is part
of a world view. However, if the social system becomes inconsistent with task
requirements and also the world view on which it is based becomes eroded —
that is, people are no longer interested in, or able to play, the implicit roles—
then the social system no longer possesses survival possibilities.

The conventional organization combines the hierarchical status structure
with an exchangeable component system which can operate like a machine. If
the former becomes weakened, then the latter becomes dominant. This is quite
consistent with the trend toward ship rationalization. The effect of this, which
is already becoming clear, is the opposite of what is found in factories on shore.
In factories, the prevalent result is a reduced involvement in work. On board
ship, the typical result is a compulsive overinvolvement in work which is fre-
quently referred to:

You are like a machine that belongs to the ship; you like the work, but it’s work
and nothing else. You cannot get rid of it. (sailor)

You don’t have a problem as long as you work, you don’t notice a thing. (officer)
It’s all right as long as you work. (officer)

In such cases, leisure time has a negative connotation and even shore visits can
appear empty.

Here we encounter the problem of alienation in its fundamental form. Both
the self and the environment appear to be empty and there seems to be nothing
with which to fill the void, except work. To cope with the psychological prob-
lem at this level demands a good deal of maturity. Normally, one should avoid
creating conditions where this type of problem is situationally induced and
experienced as deprivation. The design for a new type of socio-technical sys-
tem will need to start at this level.
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Socio-Technical Design of Ship Organization
ORGANIZATIONAL REQUIREMENTS

Every socio-technical system has to satisfy several requirements. The number
of requirements for an effective ship organization will be larger than that for a
factory organization since we have to create a social system in which people
have both to work and to live. The problem is not to create a new social orga-
nization for a new technology, but an organization that can cope with a steadily
changing technology. At the same time, conditions have to be provided for the
development of a micro-community which can function in a situation of isola-
tion. The minimal conditions for effective task performance have to exist from
the start. The requirements have to be both feasible individually and mutually
consistent and, if possible, mutually supportive. The set of requirements would
appear to include the following. The organization should

I. be adaptable to technological change;

2. facilitate the effective use of leisure time;

3. provide conditions for both autonomous and group-based activities;

4. be consistent with an exchangeable component structure; that is, it
should not be too difficult to replace leavers and to integrate new crew
members;
be either an overlapping role structure or a multiple role structure;
if possible, link mutual respect relations to perceived and demonstrable
competence;

7. if possible, be consistent with, and provide conditions for, the develop-

ment of collegial and friendship relations;

8. minimize the build-up of psychological tensions;

9. provide effective control over interpersonal tensions;

10. provide greater stability of crew membership.
Work roles should (1) provide a basis for technical or professional competence;
(2) facilitate both transition to and recruitment from shore with a minimum of
retraining; and (3) be consistent with career advancement requirements. The
task and task elements allocated to the ship should (1) be consistent with the
requirements of the social system; (2) consist as far as possible of complete
task regions; and (3) provide to some extent conditions for operating toward a
joint aim for the total crew.

There are indications that at least some of the requirements form a cluster.
Few data are available on the interrelations of relevant variables. The interview
material provides only some general pointers.
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