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要　約
     
　1990年1月25日、アビアンカ航空52便は、ニューヨークのジョン・F・ケネディ国際空港
へ着陸を試みたあとに、燃料切れで墜落した。いくつかの要因が墜落に関わっているが、
その中には言語的要因も含まれる。そのためにこの事故は、ICAO（国際民間航空機関）に
よって、操縦士と管制官の航空英語能力の向上を、世界規模で目指すプログラムを立ち上
げる必要性を訴えるために引用された。そして、2011年3月5日より、このプログラムの適
応が開始された。本稿では、この事故を「スイスチーズ」の事故原因モデルを使って分析し
た。このモデルは、Reason（1990）が提唱したもので、後にWiegmannとShappell（2003）に
よって改定されたものである。分析結果は、言語的要因の重大性を確認するとともに、数々
の言語以外の重大要因を示唆した。特に、ストレス、疲労、文化的要因が、フライト・クルー
のコミュニケーションに影響を与えたことを明らかにした。

Abstract
On 25 January 1990, Avianca Flight 052 ran out of fuel and crashed after a missed approach 

to John F. Kennedy Airport in New York. A number of causal factors were involved in the crash, 

some of which were linguistic. The accident has accordingly been cited by the International Civil 

Aviation Organization (ICAO) in justification of a worldwide programme to improve the language 

proficiency of pilots and air traffic controllers that came into full effect on 5 March 2011. In this 

paper the accident is analysed using the ‘Swiss cheese’ model of accident causation developed by 

Reason (1990) and adapted by Wiegmann and Shappell (2003). The analysis shows that, while the 

linguistic factors were indeed significant, there were numerous non-linguistic causal factors that 

were also significant. Furthermore, stress, fatigue and cultural factors are all shown to have had an 

adverse effect on the communication performance of the flight crew.
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1. Introduction
Over the last decade the International Civil Aviation Organization (ICAO) has been 

implementing a program to improve the English language proficiency of pilots and air traffic 

controllers around the world. As part of this program, language proficiency requirements (LPRs) 

and a 6-level proficiency rating scale have been developed which member states are required to 

comply with by 5 March 2011. ICAO initially intended that all pilots and controllers involved in 

international flights demonstrate proficiency at level 4 or higher on this scale from March 2008, but 

difficulties in implementing the changes resulted in a 3-year transition period being adopted, and 

the deadline for compliance was put back to 2011.

In justifying the new requirements, ICAO has cited a number of airline accidents that were 

at least partly caused by language factors. At the Language Proficiency Implementation Plan 

Workshop held at the ICAO Asia and Pacific Office in January 2008, seven such accidents were 

listed under the heading ‘The Case for LPRs’. The seven accidents occurred between 1976 and 

2001, and resulted in the deaths of 1,460 people.i In this paper one of the accidents cited by ICAO 

is examined: the crash of Avianca Flight 052 at Cove Neck in 1990. The accident is summarised in 

Table 1.

Date & location of
the accident

Type of
 aircraft

Operator
& flight
number

L1 of
flight crew

L1 of
air traffic
controllers

Type of
accident

Number of
fatalities

25 January 1990
Cove Neck, Long
Island, New York, USA

Boeing
B-707-321B

Avianca
Flight 052 Spanish English Fuel

exhaustion 73

Table 1: Accident summary.
     

This paper focuses on linguistic issues involved in the crash, both in the communication 

that took place inside the cockpit and that which occurred between the flight crew and air traffic 

controllers. First, a variant of the ‘Swiss cheese’ model of accident causation is presented; this 

model is used to place the linguistic factors within a broader aviation context. Next the accident is 

briefly described, with a listing of the causes and contributing factors as determined by the National 

Transportation and Safety Board (NTSB) investigation, and a discussion of the limitations of the 

NTSB report. Then three aspects of the accident are examined: communication amongst the flight 

crew members; communication between the flight crew and controllers; and the effects of high 

workload, stress and fatigue. The analysis makes use of air traffic control (ATC) and cockpit voice 

recorder (CVR) transcripts contained in the NTSB report. Finally, the paper suggests lessons to be 

drawn for the training of pilots and air traffic controllers.
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Figure 1: The ‘Swiss cheese’ model of accident causation (adapted from Maurino et alia 1995, p. 25).

2. The ‘Swiss Cheese’ Model And HFACS
It is an axiom of modern accident analysis that airline accidents are not usually caused by a 

single factor, but rather by a combination of multiple factors (Dismukes et alia 2007, p. 279). In 

the accident causation model developed by Reason (1990, pp. 199-212) the factors are visualised 

as gaps, or weaknesses, in the defensive layers of a system. Thus if one defensive layer represents 

the actions of pilots, then a gap in this layer – an ‘unsafe act’ – could, for example, be caused by 

a pilot failing to notify ATC of an emergency fuel state. The gaps continually change position and 

size, and when gaps in all the layers are aligned, as shown in Figure 1, it is possible for an accident 

trajectory to pass through all the defences, like a skewer passing through holes in slices of Swiss 

cheese. When this happens, an accident results. Because of the obvious visual similarity, this type 

of framework is commonly known as the ‘Swiss cheese’ model.

While acknowledging the importance of Reason’s work to aviation safety, Wiegmann and 

Shappell (2003, pp. 45-50) criticise this model for being too theoretical and not suitable for use 

by accident investigators. Taking it as a base, they developed the Human Factors Analysis and 

Classification System (HFACS), a tool for analysing and investigating accidents (Wiegmann and 

Shappell 2003, pp. 50-71). HFACS focuses on defining the types of failure that may occur, and 

consists of four levels, or defensive layers: (1) unsafe acts (eg: a pilot fails to notify ATC of an 

emergency fuel state); (2) preconditions for unsafe acts (eg: a pilot or controller is suffering from 

mental or physical fatigue); (3) unsafe supervision (eg: an airline pairs an inappropriate captain 

and first officer for a flight); and (4) organizational influences (eg: an ATC centre has insufficient 
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manpower). In addition, the HFACS model allows for the effect of outside influences, such as 

loopholes in national regulations. This version of the model is used in Figure 2 to depict the causes 

and contributory factors of the accident at Cove Neck.

3. The Crash Of Avianca Flight 052 And Its Aftermath
On 25 January 1990, Avianca Flight 052 was scheduled to fly from Bogota, Columbia, via 

Medellin to John F. Kennedy International Airport (JFK) in New York. Poor weather in the north-

eastern part of the United States meant that the aircraft had to enter three separate holding patterns 

for a total of 77 minutes. During the third holding period, the flight crew notified ATC that they 

could only hold for about 5 more minutes and could no longer reach their alternate airport in Boston 

because they were running out of fuel. As the aircraft finally descended towards JFK it encountered 

wind shear and the crew executed a missed approach. While trying to return for a second approach, 

all four engines suffered a loss of power and the aircraft crashed at approximately 21:34 EST at 

Cove Neck, Long Island. Of 158 passengers and crew on board the plane, 73 died as a result of the 

crash. The fatalities included all the flight and cabin crew, with the exception of one flight attendant.

Figure 2: Causes and contributing factors of the crash of Avianca Flight 052 (NTSB 1991, p. 76, 
with linguistic factors underlined).ii
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The NTSB report listed 24 findings in its conclusion, before stating one probable cause of the 

accident and a number of contributory factors. The probable cause ‘was the failure of the flightcrew 

to adequately manage the airplane’s fuel load, and their failure to communicate an emergency fuel 

situation to air traffic control before fuel exhaustion occurred’ (NTSB 1991, p. 76). Figure 2 depicts 

the cause and contributory factors in the form of the ‘Swiss cheese’ model, and clearly shows that 

the accident was caused by the co-incidence of multiple factors. Disaster might have been averted 

if any of these factors had been absent. The NTSB report notes, for example, that the accident 

would not have occurred if the crew had not been prevented from successfully completing the first 

approach by a combination of wind shear, stress and fatigue (NTSB 1991, p. 66).

Running to almost 300 pages, the report describes certain aspects of the accident in great 

detail, such as the fuel calculations for the flight, and communications between the flight crew and 

ATC. However, the description of several other aspects is limited, and some potentially significant 

information is not included. When the aircraft’s flight data recorder (FDR) was examined after the 

accident, for example, the foil used for recording was found to have been taped down some time 

previously, rendering the device inoperative. Thus no data was recorded during the flight (NTSB 

1991, p. 33). Crucially, this meant that airspeed data was not available that could have shed more 

light on the severity of the windshear encountered during the first approach.

Another example of information missing from the NTSB report concerns toxicological test 

results for the air traffic controllers. The remains of the flight crew were tested (and found to be 

negative) for alcohol and drugs. The five controllers who handled the final stages of Flight 052 were 

also tested, but the Federal Aviation Administration (FAA) did not provide the test results to the 

NTSB investigation, nor did it permit separate testing of the controllers (NTSB 1991, p. 38). A third 

example relates to the Central Flow Control Facility (CFCF), which is situated in FAA headquarters 

in Washington D. C. and which runs traffic management programs to control the flow of aircraft. 

At the end of each traffic management shift a Verification and Analysis Report is usually available, 

but on 25 January 1990 ‘a report for the JFK program was not retrievable because of computer 

problems’ (NTSB 1991, pp. 44-45).

Quite apart from the missing information, there was disagreement on the contents of the report 

amongst the five NTSB members responsible for its compilation. In fact, two members added 

dissenting comments after the conclusions and recommendations: Jim Burnett criticised the report for 

not adequately addressing the ‘substandard service’ provided by the ATC system; and Christopher 

Hart objected to the finding about a ‘lack of standardized understandable terminology’, stating that 

the flight crew should have used the existing terms ‘Mayday’ or ‘Emergency’ (NTSB 1991, pp. 78-

79).

Another dissenting voice was raised in a letter from the Administrative Department of Civil 

Aeronautics (DAAC) in Columbia. Noting the lack of time they had to digest the report, the DAAC 
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said that the actions of the ATC system should have been more rigorously examined, especially 

regarding the information provided to the flight crew and the manner in which delays were handled 

(NTSB 1991, pp. 282-285).

After the report was published, Avianca took the unusual step of suing the FAA. In an analysis 

of the accident from a systems perspective, Helmreich (1994, pp. 265-266) notes that ‘a number of 

additional pieces of evidence were uncovered in the course of litigation between the airline and the 

U.S. Government.’ This litigation ended in December 1992 when the FAA agreed to a settlement 

with Avianca. Although the probable cause stated in the NTSB report apportioned most of the 

blame to the flight crew, under the terms of the settlement the FAA agreed to pay approximately 

40% of the $200 million compensation due to victims and their families (Lueck 1992).

4. Communication Within The Cockpit
There were three members of the flight crew of Avianca Flight 052: the captain; the first 

officer; and the flight engineer. The 51-year-old captain was a very experienced pilot, with no 

record of previous accidents, who was also a pilot in the Columbian Air Force Reserve. The flight 

engineer was very experienced as well, with more than 3,000 hours in the Boeing 707. By contrast, 

the 28-year-old first officer had just 64 hours in this type of aircraft, and a total flight time of 1,837 

hours. Table 2 gives details of the crew’s flight experience.

Campbell and Bagshaw (1991, pp. 139-140) note that airline crews are often required ‘to 

function as an efficient and effective team’ even though they may never have flown together 

before. In the case of Flight 052, the captain had previously flown on international flights with 

the first officer, and also with the flight engineer, but this was the first time all three flew together 

as a crew (NTSB 1991, p. 14). Furthermore, at the time of the accident Avianca did not provide 

Crew Resource Management (CRM) training, which is designed to improve communication and 

teamwork, and to encourage crews to make use of all available resources (Helmreich 1994, pp. 268-

270).

Rank Age
Total flight hours Flight hours in Boeing 707 Number of flights to

New York 1989-1990

Total Night flying Total Night flying Total Boeing 707

Captain 51 16,787 2,435 1,534 478 14 14

First officer 28 1,837 408 64 13 13 5

Flight
engineer 45 10,134 2,986 3,077 1,062 7 5

Table 2: Flight experience of the Avianca 052 crew (NTSB 1991, pp. 14-18).
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The Columbian flight crew communicated amongst themselves using Spanish and English.iii  

Appendix B of the NTSB report contains the cockpit voice recorder (CVR) transcript, together with 

a translation into English of those sections of dialogue spoken in Spanish. The CVR recording, 

however, only covers the final 40 minutes 15 seconds of the flight and there is no record of cockpit 

conversation before then (NTSB 1991, pp. 31-33). Regarding CVR data, Dismukes et alia (2007, 

p. 8) point out that it is inherently limited because it ‘provides no information about non-verbal 

communications or about movements of the crew such as pointing and touching.’ They go on to say 

that a CVR transcript combined with data from a flight data recorder (FDR) can be used to build a 

partially complete picture of crew actions, but as previously mentioned no FDR data was available 

for this accident.

In his analysis of the accident, Helmreich (1994, p. 275) comments that ‘the total amount 

of communication within the cockpit was very low’. Indeed, during the entire 40-minute period 

covered by the CVR and even including the radio transmissions made to ATC, the flight crew 

dialogue amounted to just 361 intelligible utterances, which equates to an average of 9 utterances 

per minute. Helmreich goes on to contrast this level of communication with research on effective 

flight crews who averaged about 20 utterances per minute in routine operations and more than 35 

utterances per minute during emergencies. He also points out that during the final 40 minutes of 

the flight none of the following issues were discussed: selecting a new alternate; diverting to an 

alternate; action to be taken in the event of windshear; action to be taken in the event of a missed 

approach; or preparing the cabin crew for a possible emergency landing (Helmreich 1994, pp. 274-

275).

Of particular interest is the performance of the captain, who was flying the plane while the 

first officer handled ATC communications. Helmreich (1994, pp. 275, 279) describes the captain’s 

behaviour as ‘reactive’ rather than ‘proactive’, and concludes that the failure to discuss possible 

contingencies indicates ‘a lack of leadership’ on his part. Analysis of the CVR transcript reveals 

a discourse pattern whereby the captain would inquire about either ATC communications or the 

configuration of the aircraft and then ask several times for the same piece of information – usually 

a number – to be repeated. This pattern is illustrated in the dialogue shown in Table 3, which was 

recorded approximately 40 minutes before the crash.

Putting radio communications to one side, the dialogue between the flight crew in Table 3 

consists of 10 intelligible utterances, 8 of which were solely concerned with confirming one item 

of information: the heading of 220° given by the approach controller. A similar pattern recurs 

throughout the entire CVR recording with, for instance, 33 utterances exchanged to confirm 7 

heading changes, and another 34 utterances made to check 5 other items of information such as 

flap settings or an ATC request to increase airspeed. It is difficult to avoid the conclusion that – 

preoccupied with flying the aircraft – the captain limited his communications to finding out or 
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confirming just the information he thought necessary to land the plane.

According to the accident report, the CVR evidence indicates that at times the captain could not 

hear or understand the ATC communications, and it concludes that probably ‘his limited command 

of the English language prevented him from effectively monitoring the content of the transmission’ 

(NTSB 1991, p. 58). However, in the excerpt shown in Table 3, the captain – although he sought 

repeated confirmation of the heading information – evidently understood both messages from the 

approach controller without recourse to translation by his colleagues. Indeed, this also seems to be 

the case at a number of other points in the CVR recording.

Time (EST) Source Content

20:54:40

20:54:45
20:54:49
20:54:50
20:55:07
20:55:07
20:55:08
20:55:09
20:55:54

20:55:59
20:56:00
20:56:05
20:56:07
20:56:13
20:56:14

New York Camrn Approach Controller

First Officer [radio transmission]
Captain
First Officer
Captain
First Officer
Captain
First Officer
New York Camrn Approach Controller

Captain
First Officer [radio transmission]
Flight Engineer
Captain
Captain
First Officer

Avianca zero five two turn right right turn heading two 
two zero I’m gunna have to spin you sir
okay heading two two zero avianca zero five two 
two twenty
two twenty
how much
two twenty
two twenty
two twenty sir
Avianca zero five two traffic in your turn twelve thirty 
five miles east-bound at six thousand
no contact - - okay we have it
Avianca we have the traffic in sight thank you
[unintelligible]
six thousand
two twenty no
two twenty

Table 3: Excerpt from the start of the CVR transcript (NTSB 1991, pp. 84-85, with italics added to 
show dialogue originally in Spanish).

A final point to note about Table 3 is that the first officer, while repeatedly confirming the 

heading information to the captain as well as dealing with the attendant code switching, in this 

excerpt demonstrated an adequate mastery of English in responding to the ATC transmissions, 

despite the New York approach controller’s use of the idiomatic and non-standard phrase ‘spin you’ 

to refer to making a 360° turn (NTSB 1991, p. 6).

     

5. Communication Between The Flight Crew And Air Traffic Controllers
At 20:44 EST, during the third holding period, a controller in the New York Air Route Traffic 

Control Center (ARTCC) informed the crew of Flight 052 that they could expect further clearance 

information at 21:05. The first officer read back the time and said, ‘I think we need priority we’re 
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passing [unintelligible].’ The ensuing exchange is recorded in the ATC transcript (NTSB 1991, pp. 

177-179). However, since these transmissions took place before the start of the CVR transcript 

there is no record of the corresponding intracockpit dialogue. The first officer reported that they 

could only hold for about 5 more minutes and, when asked to repeat the alternate airport, he said, ‘It 

was Boston but we can’t do it now we, we, don’t, we run out of fuel now.’ 

Thus the first officer informed ARTCC about the fuel problem more than 45 minutes before 

the crash occurred. Crucially, though, neither at this time nor later did he declare a fuel emergency. 

Moreover, the message about the fuel problem and being unable to reach the alternate was not 

passed on by ARTCC to New York approach control, and so the aircraft subsequently received 

routine vectors including a 360° turn for spacing (NTSB 1991, pp. 6, 61).

Between 21:03 and 21:06 the flight engineer briefed his two colleagues on the go around 

procedure for a low fuel situation; quite possibly this was a continuation of an earlier conversation. 

It was not, however, until after they had executed a missed approach – at 21:23 – that the crew 

contacted ATC again about their fuel situation. Table 4 shows this transmission and other exchanges 

concerning the fuel problem that were made in the final 10 minutes of the flight.

On five occasions during this period the captain declared in Spanish ‘we don’t have fuel’ or ‘we 

are in emergency’. The first officer, in response to repeated instructions to pass this information on 

to ATC, instead three times said in English ‘we’re running out of fuel’. He finally requested ‘priority’ 

handling at 21:32 after two engines had flamed out, but even then did not declare an emergency. 

Why not? What stopped the first officer from simply translating the Spanish word ‘emergencia’ into 

its English equivalent?

Time (EST) Source Content

21:23:43
21:24:06
21:24:08

21:24:17
21:24:18

21:24:22
21:24:26
21:24:28
21:24:29
21:25:08
21:25:10

21:25:28

Captain
Captain
First Officer [radio transmission]

Captain
First Officer

Captain
Captain
First Officer
First Officer
Captain
First Officer [radio transmission]

Captain

we don’t have fue-
tell them we are in emergency
that’s right to one eight zero on the heading and ah we’ll 
try once again we’re running out of fuel
what did he say
maintain two thousand feet one eight on the heading I 
already advise him that we are going to attempt again 
because now we can’t
advise him we are in emergency
did you tell him
yes sir
I already advised him
advise him we don’t have fuel
climb and maintain three thousand and ah we’re running 
out of fuel sir
did you already advise that we don’t have fuel
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21:25:29

21:26:35

21:26:43
21:30:36

21:32:49

First Officer

NY Camrn Approach Controller

First Officer [radio transmission]
First Officer [radio transmission]

First Officer [radio transmission]

yes sir I already advise him hundred and eighty on the 
heading we are going to maintain three thousand feet and 
he’s going to get us back
and Avianca zero five two heavy ah I’m gunna bring you 
about fifteen miles north east and then turn you back onto 
the approach is that fine with you and your fuel
I guess so thank you very much
ah negative sir we just running out of fuel we okay three 
thousand now okay
Avianca zero five two we just ah lost two engines and ah 
we need priority please

Table 4: Selected dialogue from the end of the CVR transcript (NTSB 1991, pp. 128-150, with key 
utterances underlined and italics added to show dialogue originally in Spanish).

     

Helmreich (1994, pp. 281-282) hypothesises that the behaviour of the Columbian flight crew 

can be attributed at least partly to cultural factors, and – drawing on the work of Hofstede (1980) – 

discusses the role that collectivism, power distance and uncertainty avoidance may have played in 

the accident. For example, coming from a strongly collectivist culture, the Avianca crew may have 

been reluctant to push themselves ahead of other crews they perceived to be in a similar situation 

by declaring an emergency. Such reluctance would presumably have been reinforced by listening 

to transmissions like the one made by an American Airlines crew at 21:02 giving a minimum fuel 

advisory and a warning that they would soon declare a fuel emergency (NTSB 1991, p. 219).

This hypothesis is developed by Gladwell (2008 pp. 192-209) in a lengthy discussion of 

how power distance and mitigated speech featured in the accident. Noting that authority is highly 

respected in Columbian society, he explains that the first officer – only 28 years old and lacking 

flight experience – would have seen himself as subordinate to both the captain and the ‘domineering 

Kennedy Airport air traffic controllers’. Gladwell (2008 p. 194) suggests that the first officer, in 

deference to the authority of the captain and controllers, instinctively used mitigated speech ‘to 

downplay or sugarcoat the meaning’ of his communications. Hence the softening of the captain’s 

statement ‘we don’t have fuel’ to ‘we’re running out of fuel’, and of ‘we are in emergency’ to ‘we 

need priority’.

Concerning the words ‘priority’ and ‘emergency’, Krause (2003 pp. 102-103) points out that 

the first officer may have actually thought they were interchangeable. According to the testimony of 

another Avianca captain, training provided by Boeing gave the impression that ‘the words priority 

and emergency conveyed the same meaning to air traffic control’ (NTSB 1991, p. 63). Indeed, one 

of the Boeing manuals that was used to train Avianca flight crews advised that ‘priority handling 

from ATC should be requested’ during operations with very low fuel quantities (NTSB 1991, p. 28). 

This is at odds with the advice of air traffic controllers questioned during the investigation, who 

J. F. Oberlin University

NII-Electronic Library Service



－ 28 －

stated that flight crews should only use the terms ‘Mayday’ or ‘Pan-pan-pan’ or ‘Emergency’ when 

declaring a fuel emergency (NTSB 1991, p. 63).

Looking again at the two linguistic causal factors underlined in Figure 2, the failure of the crew 

of Flight 052 to give a minimum fuel advisory or declare an emergency is an example of an active 

failure in the ‘Swiss cheese’ model. By contrast, the lack of standardized terminology, specifically 

the difference in the meaning of the word ‘priority’ for Avianca flight crews compared with air 

traffic controllers, is an example of a latent failure. Active failures are unsafe acts by operators 

which may trigger an accident; latent failures are traps that lie in wait within a system, in this case 

for almost 10 years as the relevant section of the Boeing manual had been published in 1980.

The result was that a critical difference in situational awareness arose between the flight crew, 

who believed that they had informed ATC about their fuel problem, and the controllers, who did not 

realise that an emergency situation existed (NTSB 1991, p. 61). Noting that the first officer twice 

asked for ‘priority’ and four times advised ATC that the plane was low on fuel, Krause (2003 pp. 

106-107) states that ‘it would seem reasonable and logical’ for the controllers to have asked for 

clarification. None of them did so, however, and the final hole in the ‘Swiss cheese’ model fell into 

place.

6. The Effects Of Stress And Fatigue On Communication
In addition to linguistic and cultural factors, another reason for the communication problems 

was that the flight crew, and the captain in particular, were suffering from the effects of high 

workload, stress and fatigue. The actual flight time of 6 hours 26 minutes was much longer 

than the planned time of 4 hours 40 minutes (NTSB 1991, p. 51). According to an Avianca 

captain interviewed after the crash, holding delays for JFK were normally ‘a maximum of 20 to 

30 minutes’, but Flight 052 was delayed for more than 75 minutes (Cushman 1990). This was 

compounded by maintenance problems affecting the autopilot and flight director which led the 

investigating team to conclude ‘that the aircraft might have been flown manually from Medellin to 

JFK’ and also that the captain flew the first approach ‘without the aid of a flight director’ (NTSB 

1991, pp. 21, 67). As Gladwell (2008 pp. 187-188) points out, in a Boeing 707 – built in the 1960s 

and designed in the 1950s – this would have been an exhausting experience.

Dismukes et alia (2007, pp. 56, 59, 120) state that both stress and fatigue narrow an individual’s 

focus of attention and impair cognitive processing. As a result, both decision-making ability and 

communication may be adversely affected. Indeed, the accident report mentions research showing 

that demanding flight conditions cause communication performance to be significantly degraded 

(NTSB 1991, p. 68). The degradation may manifest itself not only in impaired speech production 

but also in a ‘decreased ability to receive and interpret messages’ (Stokes and Kite 1994, pp. 112-

116). This was evidently the case with the captain who, as previously discussed, over and over 
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again asked for certain information to be repeated. In fact, at 21:17 he even said, ‘tell me things 

louder because - - I’m not - - hearing it’ (NTSB 1991, p. 112).

     

Time (EST) Source Content

21:25:12
21:25:15
21:25:19
21:25:19

21:25:20
21:25:20
21:25:22
21:25:22
21:25:22

NY Camrn Approach Controller
First Officer [radio transmission]
First Officer
NY Camrn Approach Controller

Captain
First Officer
Captain
NY Camrn Approach Controller
First Officer

okay fly heading zero eight zero
flying heading zero eight zero climb to three thousand 
three thousand feet please
TWA eight zero one heavy turn left heading zero four 
zero
what zero eighty
hundred and eighty
ah
zero four zero TWA eight oh one heavy
hundred and eighty

Table 5: Excerpt from the CVR transcript after the missed approach (NTSB 1991, pp. 133-134, 
with italics added to show dialogue originally in Spanish).

     

The pressure that the captain was under may have been a deciding factor in the communications 

that the first officer and flight engineer chose to make, but there is insufficient evidence to make 

a judgment about this. What is clear, though, is that the stress on the flight crew increased in the 

final section of the flight, and it would have been especially acute after the first attempt at landing 

was frustrated (Beaty 1995, p. 8). As the aircraft was pulling away from the failed first approach 

at 21:25, ATC gave a new heading of ‘zero eight zero’ (=080°), which the first officer read back 

correctly. The captain seems to have heard this number, but when he asked for confirmation it was 

incorrectly reported as ‘hundred and eighty’ (=180°) by the first officer. This exchange, which is 

shown in Table 5, was very dense, with 9 utterances concerning two aircraft made by three speakers 

in a little over 10 seconds.

Dismukes et alia (2007, p. 49) point out that high workload can cause recently acquired 

information to be forgotten or not remembered correctly, and both Cushing (1994, pp. 51–62) and 

Monan (1986) list numerous examples of miscommunication involving numbers. In this case, while 

the flight crew struggled to cope with the missed approach, the first officer had to repeatedly switch 

codes between Spanish and English as he monitored the radio and responded to ATC transmissions. 

Possibly distracted by the same digits coincidentally being in the callsign of another aircraft that the 

approach controller contacted in the middle of this exchange (TWA 801), the first officer may have 

given the wrong figure to the captain after inadvertently recalling a heading that had been given two 

minutes previously, which was in fact 180°.

The poor weather and backlog of delayed aircraft also caused increased workload and stress 

for the air traffic controllers, some of whom made mistakes. At 20:49, for example, one of the 
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New York ARTCC controllers apologised to the crew of Pan Am Flight 1812 for misreading their 

callsign as 8112, saying ‘Gee sorry about that that’s the fifth time I’ve said that’ (NTSB 1991, p. 

179). On another occasion, less than two minutes before the missed approach, Kennedy Tower 

Local Control mistakenly gave taxi instructions to Avianca 052 that were intended for another plane 

with a confusingly similar callsign, Avensa 520 (NTSB 1991, p. 252). The NTSB report did not 

delve into these aspects of the accident, as the dissenting statement by Jim Burnett pointed out, but 

in the wake of the crash the FAA acknowledged that the ATC system in the New York region was 

both short-staffed and under-trained (McFadden 1990).

7. Conclusion
In order to improve aviation safety and prevent accidents, ICAO has been promoting the vital 

issue of the English language proficiency of pilots and air traffic controllers. This paper examines 

the crash of Avianca Flight 052 in 1990, an accident cited by ICAO, so that the role played by 

linguistic factors may be understood more clearly. The analysis highlights two general lessons about 

airline accidents. Firstly, they are often highly complex events involving multiple causal factors, 

not single causes, which occur when all the defensive layers of a system are breached. Secondly, 

it can be extremely difficult to piece together all the actions and factors that were involved in an 

accident, and even the publication of the official report may leave important matters unresolved. In 

the case of Flight 052, the findings of the NTSB investigation were criticised by two members of 

the investigating team, as well as by the airline, Avianca, which later sued the FAA.

As Cobb and Primo (2003, pp. 7-10) have observed, there is a tendency for the complexity 

of an airline accident to be simplified when reported in the media. After publication of the NTSB 

report, a New York Times article began with the statement that: ‘The pilots of a Colombian jetliner 

that ran out of fuel and crashed last year on Long Island were mainly to blame for the accident 

because they never declared an emergency when talking to air traffic controllers’ (Cushman 1991). 

Indeed the pilots did not declare an emergency, but it is important to emphasise that the accident 

was not simply caused by language problems. There were numerous non-linguistic factors, such as 

the crew’s failure to manage the fuel load, inadequate traffic flow management, windshear, fatigue 

and stress. Furthermore, this was not a case of all crew members having a debilitatingly low level of 

English language proficiency. On the contrary, Helmreich (1994, p. 272) describes the first officer’s 

English as ‘excellent’ and ‘unaccented’. A discussion of communication issues in the NTSB report 

refers to ‘non-U.S. airline pilots with “200-word vocabularies” flying into the United States’ (NTSB 

1991, p. 66). While possibly true of the captain, this was not true of the first officer. 

So what went wrong? The record of what happened prior to the crash is incomplete because 

the CVR data was limited to 40 minutes and the FDR was inoperative, but some conclusions can 

still be drawn. It is clear that communication amongst the members of the flight crew was neither 
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efficient nor effective in terms of enabling them to prepare contingency plans and thereby maintain 

control over the situation. There was also inadequate communication between the crew and ATC, 

with the inexperienced first officer responsible for radio transmissions. The analysis suggests that 

the following factors contributed to the communication problems: high workload; stress; fatigue; 

a lack of CRM training; and confusion between the words ‘priority’ and ‘emergency’. Finally, it 

is hypothesised that communication was further impaired by cultural factors, especially power 

distance, which caused the first officer to use mitigated speech when talking with both the captain 

and the controllers.

At the end of his paper, Helmreich (1994, p. 282) proposes cultural awareness training for air 

traffic controllers who handle a lot of foreign flights. Such training would help prevent a recurrence 

of this kind of accident by encouraging controllers to seek clarification from pilots who make 

statements like ‘we’re running out of fuel.’ Another area to warrant inclusion in future training 

programs concerns workload pressure, stress and fatigue. Pilots, controllers and managers should 

be made aware of how these factors can hinder effective communication by causing, for example, 

the forgetting of recently acquired information. Dismukes et alia (2007, p. 49) argue that ‘it is 

unrealistic to expect crews to fly without making errors.’ Pilots and controllers are human and they 

will always be susceptible to making mistakes. The challenge is to ensure that the air transport 

system has sufficient defensive layers to prevent multiple hazards and failures from combining with 

catastrophic consequences.
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Endnotes
i  The seven accidents cited by ICAO were: the mid-air collision over Zagreb in 1976; the runway 

collision at Tenerife in 1977; the fuel exhaustion crash at Cove Neck in 1990; the controlled flight into 
terrain near Cali, Columbia, in 1995; the mid-air collision near New Delhi in 1996; the runway collision 
in Paris in 2000; and the runway collision in Milan in 2001 (Lamy 2008). In an analysis of the Zagreb 
and Tenerife disasters, Cookson (2009) points out that both accidents occurred as the result of multiple 
causal factors, and that while the linguistic factors were significant, many of the causal factors were 
non-linguistic. Moreover, in both accidents the linguistic factors were exacerbated by the effects of 
stress and fatigue.

ii  The HFACS model is used in Figure 2 to depict the causes and contributory factors of the accident as 
determined by the NTSB investigation. Since this model was not used in the original investigation, not 
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all of the defensive layers shown were necessarily considered at that time. Helmreich (1994), however, 
cites a series of documents from the post-accident litigation that indicate organizational problems 
within Avianca Airlines – such as the inadequate training of flight crews – that may have contributed to 
the accident. For its part, the FAA denied that the organizational issues of a shortage of controllers and 
a lack of experience in the New York region had played a role in the crash (McFadden 1990).

iii  Regarding the language used by the flight crew, page 31 of the NTSB report says that: ‘All intracockpit 
communications… were recorded on the CVR tape in Spanish.’ However, page 33 states that the 
intracockpit communications were ‘mostly in Spanish’. Examination of the CVR transcript indicates 
that most of the speech was indeed in Spanish but a significant amount – not including radio 
transmissions, 46 out of a total of 307 utterances – was in English (NTSB 1991).
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