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- At 21:34:36, the captain comes on the bridge and orders the helmsman to move the 
rudder in manual mode. (IAT view: captain in control of bridge). 

- At 21:36:02, first deck officer ordered the helmsman to come alongside for 285º and 
290º after one minute. (IAT view: first deck officer participating in control of bridge). 

- From 21:37:11 to 21:38:47, captain at phone asking about the safe distance from 
Giglio’s coasts there is a safe depth enough to pass, he replies is safe till 0.3/0.4 nautical 
miles. (IAT view: this could show pre-decision of captain to go as proximate to Giglio 
as ever). 

- At 21:36:35 (VDR) captain orders to set on the radar a distance circle of 0.5 miles 
and at 21:39:14 he takes the command of the watch. (IAT view: The captain will accept 
the greater risk, (larger ICRSR, lower IASM and confirm captain in control of bridge). 

- At 21:39:30, until this point, the ship is still on the course as planned. The bowheads 
towards Punta Capo Marino and the ship proceeds, at a distance of 1.35 miles and a 
speed of 15.4 knots. The captain now gives orders to the helm for bows moves away 
from the planned course. (IAT view: captain accept greater risk, lower IASM and lower 
OSM, first planning to approaches Giglio’s coast (before departure) was already a risky 
decision that diminished the OSM; now this second decision could be originated from a 
wide ICRSR of the captain). 

- At 21:40:48, the captain orders, in English: 325º, the helmsman answers, to confirm 
the order 315º, the first deck officer intervenes to correct the interpretation of the 
helmsman but pronounces 335º, then the captain reiterates its order 325º and then the 
helmsman confirms 325º. (IAT view: again it is noted deficiencies in the helmsman but 
not enough to captain realize and change to rudder angles orders. The intervention of 
the first deck officer giving 10 degrees more to starboard could only be a bad 
interpretation of the 325º ordered by the captain, but also not in accordance with the 
risky approaching maneuver he could use this opportunity to move the ship away from 
the coast without confronting or disobeying the captain). 

- At 21:43:44, the speed is 15.9 knots, the captain orders, (always in English 
language) 350º, the helmsman does not confirm properly (repeats 340º) and the order is 
confirmed again, specifying the side "starboard" and warning that otherwise would end 
up on the rocks (IAT view: captain known risk to port side, but also he did not realize 
reality because an erroneous image in his mind of it, thinking ship is wider from coast 
or at least that there were not rocks by the bow, to IAT these confirm again the large 
ICRSR, the dangerous shorter IASM of the captain with the consequence much 
dangerous shorter OSM, to base decision). 

- The turning radius is such that the ship is located 0.5 miles SW of the planned route 
so much closer to the coast than planned. (IAT view: captain known risk to port side, 
but he continuous to do not realize reality because an unreal image of it thinking ship is 
wider from coast). 

-From this moment the captain starts giving orders no more for bows but for rudder 
angles (IAT view: In this moment the captain star to realize which is the true reality that 
ship is extremely close to shore, he is no more blind from balance PP/TAP/IRH, his 
ICRSR became very small so IASM grows. But as before in time, it wasn´t described 
real obstacles on navigation route, maybe he did not known Le Scole rocks were just in 
front ship´s bow; which means from IAT view: accumulated short OSM). 

- At 21:44:20 hard to starboard, rudder fully starboard. (IAT view: These last orders 
would seem to confirm the previous assumption that the captain was beginning to 
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increased ICRSR when overestimated his capacities and feeling in control ignoring to 
verify positions.  

The distraction of the captain due to the existing presence of non deck staff personnel 
on the bridge and some telephone conversation; the orders given by the captain to the 
helmsman, assigning a course to follow, instead of rudder angles, it implies that it had 
happened before and it looks normal, that the salute to Giglio was not considered a 
restricted manoeuvre but navigation at the open sea. Those contribute to the decline of 
the OSM. 

The anomalous attitude of the captain when not verifying the original navigation plan 
and go beyond the point of rotation provided without checking the actual distance to the 
coast, the passive attitude of the members of the navigation team and even the first deck 
officer alerted or urged the captain of the imminent danger of that route so close to the 
coast. From IAT the attitude of the first deck officer, it is clear that this manoeuvre 
shouldn’t be an open sea case, however did not make any warning to the captain, 
previously mentioned that such an approach to Giglio was a true madness, the reasons 
for such behaviour could be the avoidance and conformity from the physiological 
homeostasis as a silent entity (not contradicting the captain, he is owner of the 
command). Without a doubt, this contributed to accumulating the decline of the OSM. 
As seen in Figure 5, the Costa Concordia were complying her normal route but in point 
(A) instead of turning to starboard within her normal activity of production and 
maintain its acceptable operational safety margin, OSM, it is decided to continue 
straight ahead approaching to Giglio island and reducing the acceptable OSM in search 
of the previously calculated new turning point (B) and not respectful continued her 
navigation up to another turning point (C) extremely close to the coast which totally 
violated the OSM. Also, can be seen in Figure 7, the effects of PP, TAP and HR cone 
which represents the combination of factors which possibly led to the crew in charge of 
navigation to take those very wrong decisions that brought the breakdown of the OSM 
and the catastrophe befell at point D. 

5. Conclusions 

That Homeostasis of risk could be the reason why captain and first deck officer might 
have caved and accepted that kind of risk, showed poor technical expertise and decided 
to do non-conventional actions that suppressed the OSM leading to the 
catastrophe.Costa Concordia case complies with fundamentals of the Induced Accident 
Theory and the chain of events that leads to the accident possible began with the IRH 
negative unbalanced of the captain and the first deck officer, due to the production 
pressure to salute Giglio combined with the technological advances of the ship assumed 
by captain as if were of himself, as well as the passive first deck officer performance.  

That it should be studied more deeply the strength of the IRH of decisions makers to 
avoid reaction toward increase profusely their ICRSR; and also it must be considered 
this type of scenario to compensate, to build or to preserve an appropriate operational 
safety margin sufficiently solid. 

This accident was built hard in a network of accumulated faults by its protagonists 
affected by their IRH in front of the PP and TAP without being truly aware of this, 
generating the deterioration of the OSM to an intolerable point that leads to contact the 
rock. 

That to use the strategy favoring a wide OSM as a central factor, can be very helpful 
for the operator decision-making avoiding to divert in multiple confusing isolated 
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considerations which in turn can boost a dangerous big ICRSR and consequently a 
small OSM. 
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