
SMOKING AND COMMERCIAL AIRCRAFT 

Summary ofconciusions 

The present situation regarding smoking on board aircraft can be summarised as follows: 

• Attempts by individual airlines and by governments to introduce smoking bans have 

generally been unpopular with a significant proportion of airline customers. 

• Smokers, although in most countries a minority, nevertheless are a significant 

proportion of the adult population (in the EC, for example, there are an estimated 

100 million smokers). 

• The available data do not convincingly establish the claim that exposure to other 

people's tobncco smoke causes disease in nonsmokers. 

• Tobacco smoke has not been shown to be a major contributor to poor cabin air 

quality; indeed, inadequate ventilation allowing a build-up of substances from many 

different sources, together with low humidity, have been suggested to be the major 

causes of air quality problems on board aircraft. 

• Available data suggest that on board aircraft factors such as low humidity and poor 

ventilation, which permits a build-up of substances from a variety of sources, along 

with high levels of substances such as ozone, are in fact the major contributors to 

passenger discomfort and resulting complaints attributed to ETS. 

• In the majority of studies measurements of ETS constituents in non-smoking 

sections on board aircraft shows them to be low, indicating that exposure to ETS is 

also low. 

• It has been estimated that a nonsmoker seated in a nonsmoking section would have 

to take thirteen 28-hour round-trip flights from New York to Tokyo to be exposed 

to the nicotine equivalent of smoking a single cigarette; 
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• A thorough review of t l ic cnu'cs cf fires en board aircraft does not provide evidence 

fcr the claim that cigarettes represent a major fire hazard, or that cigarettes are a 

significant contributor to aircraft f:res over the past 30 years 

It is therefore difficult to jusiny banning smoking on board aircraft. The system o f 

providing both smoking ami nur.^nirklrm sections ensures that all passengers are catered 

for, and has winked well lot nirny ye:»rs The insistence of pressure groups on aircraft 

smoking bans not justified by scientific evidence is yet another indication of the 

continuing attempts by these gn-ips lo undermine die traditional relationship between 

smokers and nonsmokcrs based upon cnmRv1!! sense, tolerance and couitcsv 

introduction 

Airline passengers and flight attendants are increasingly complaining about eye irritation, 

headaches, nose and throat irritation and breathing discomfort as a result of flying. 

Tobacco smoke has been pointed to as one visible component of air on board aircraft, 

and therefore has been suggested to be the major cause of these symptoms This, along 

with reports about the claimed effects of environmental tobacco smoke (HTS) on health, 

has led to the banning o f smoking on bo.Md commercial aircraft in many countries 

around the world 

For many years now, air travellers have been provided by almost all airlines with the 

choice ofseating either in smoking or nonsmoking sections of the aircraft. Although this 

approach has worked well over the years, many airlines are considering banning smoking 

on board their aircraft, and many governments are proposing legislation to institute such 

bans formally. Such bans abandon any effort to accommodate the preferences of both 

smokers and nonsmokers. and instead merely impose, without convincing scientific 

justification, a radical "solution" favoured by some anti-smoking activists. 

More importantly, efforts to ban smoking on board aircraft in no way address 

fundamental concerns about cabin air quality that have been raised by many groups over 

the years. By focusing solely on environmental tobacco smoke, critical constituents o f 

the aircraft cabin environment such as ozone, cosmic radiation, low humidity and 

microbial aerosols are being ignored, as are problems with aircraft ventilation or 

filtration Whilst many see banning smoking as a "quick fix" for a difficult problem, 

responsible regulatoiy action in this area depends on careful consideration of the 
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complex mix of elements in cabin air, ratlicr than focusing en any single source ofindoor 

air constituents 

In tlie Inst 20 years, theie have been a number of studies published dealing with various 

components orin-Pight cabin air Many of these studies have included measurements of 

concentration.'; of one or more components used as matkers for ETS. In al! of these 

published studies, the repotted levels of t£TS markers were far below general 

occupational standards In addition, these studies consistently support the proposition 

that exposure to KIS constituents in nonsmoking sections of aircraft cabins is iow. 

Although some nonsmoking passengess may report being annoyed by exposure to ETS 

even at these km !e\els. the data strongly suggest that these symptoms and related 

passenger discomfrri can be alleviated hv addressing poor ventilation, low humidity, and 

a build-up of substances such as ozone in the cabin 

Air Quality Problems on Board Aircraft 

Just as in the case of "sick buildings", the lack of adequate ventilation in aircraft can 

reduce air quality by permitting constituents which may have a negative impact on air 

quality :o accumulate These constituents include carbon dioxide produced by human 

breathhg and diy ice in airplane galleys, atmospheric ozone; fibres and dust: nitrogen 

oxides: volatile organic compounds from fuel, cleaning fluids and other sources, and 

bacteria, fungi and viruses from food and passengers. 

The ventilation svslem thai is intended to dilute these substances generally utilises 

outside, fresh air brought through the engines The air is frequently recycled, however, 

mixing the fresh air with "used" air from the cabin. 

In the United States. AS1IRAE (the American Society of Heating, Refrigeration and 

Air-Conditioning Engineers) has established ventilation standards for buildines It 

recommends a minimum amount of 20 cubic feet per minute (cfm) of fresh air per 

person However, the US National Academy of Sciences in 1986 observed that in a 

typical Boeing 747 flight, passengers in economy received less than 7 cfm of fresh air -

just over 1/3 of the standard recommended for buildings. The rest of the air was 

recycled from the cabin. In first class, because of the smaller density of passengers, fresh 

air was provided at the rate of 30-50 cfm per passenger, whilst, in the cockpit, fresh air 

was provided at the rate of 150 cfm. 
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Most nircrnft Unlav would be adequately ventilated if their systems were allowed to 

operate at capacity But because reducing ventilation saves fiicl, the systems are 

increasingly being cut back to use more recycled air and less Fresh air In response to the 

Fuel crisis, McDonnell Douglas issued a report in I9S0 contending that reducing fresh air 

cabin intake in its DC-10s by >•"' per cent would save 0 8 per cent on fuel costs, and that 

the airlines could sa\e n maximum of 62.0QO gallons of fuel per year by installing 

recycled air systems in theii aircraft However, a closer cxainination shows the savings 

from reduced vcntilnt:'*n to be minimal For example: on board the average Boeing 7-17 

aircraft, increasing ventilation from 10 efin to a minimum recommended rate cf 20 cfm 

per passenger on a five-hour Flight on board a flill plane would result in a '.otal cost 

increase IVv that f-ighi of US S 240, or approximately 60 ccr;s per passenger. 

Poor vent::ation (e g insufficient outside air in the overall mix) results in a build-up of 

carbon dioxide, which makes the cabin stuffy and can cause headaches and lethargy. 

The l/S XtitmiKil Aau/cmy of Science, in its 198G report, stated that carbon dioxide 

levels on aircraft well in excess of limits recommended by ASHRAF and NIOSH (the 

US National Institute for Occupational Safety and Health) had been found, studies on 

Lufthansa showed levels more than twice the standard when operating air packs at 50 

percent capacity Similarly, the US Department of Transport, in a study carried out in 

19S9 (see Xapth el til. I')')I), noted that on 87 out of 92 flights studied, the average 

carbon dioxide levels exceeded ASHRAFj standards Thus, overall air quality inevitably 

suflers as a result of poor ventilation and chemical constituents build up to levels that 

can cause discomfort. 

Most review studies have reported that, with few exceptions, low humidity levels and 

high ozor.c concentrations were the most likely causes of the most commonly reported 

symptoms by passengers and flight attendants. The relative humidity level in the 

atmosphere is between 70 to 80 percent, although most people are comfortable when 

the relative humidity is as low as 30 percent. However, on commercial aircraft where 

the relative humidity levels were monitored by the US FAA. the National Academy of 

Sciences reported that relative humidity levels found on board aircraft were extremely 

low, ranging fiom 2 to 23 percent. When the relative humidity is less than 30 percent, 

people commonly experience symptoms which include dry mucous membranes and 

irritation of the skin, respiratory' tract and eyes. Passengers on flights of 3-4 hours in the 

5-10 percent humidity range can experience irritation of the eyes, throat and lungs. 

Outside air at typical flight altitudes has very low moisture to begin with. Once brought 

on board and treated by engine compressors, low aircraft cabin humidity levels result. 
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People nre more sribiect to viral infccsions in environments of low hunvriily, so planes 

can become highlv infection* places if the ventilation system is inefficient Bacteria and 

fungal spores are ako carried by air and may ledge in seat fabric, staying active for days 

According to the NAS report, eleven percent of flights monitored by the FAA violated 

FAA standards for ozone levels, wi'h average levels well beyond the FAA limits ofO 25 

parts pci million and levels on some llighls more than eight times higher than those 

recommended Excess cv.onj c.pn'nires, even at levels below this maximum, have been 

associated with eye. nose :,.',;l •.'::n,:ii discomfort, persistent coughing, and breathing 

difficulties 

Environmenl.il Tobacco .Smoke 

Environmental tobacco smoke is produced when tobacco products are smoked. ETS is a 

combinalicn of exhaled mainstream smoke (the smoke that is exhaled after a puff is 

taken) and sidesircam smoke (thv smoke that conies off the burning end of the cigarette 

between ruffs). Before exposure occurs, both forms of smoke undergo a variety of 

changes - often referred lo as "ageing" Even more significantly, ETS is progressively 

diluted in the air until it is removed from the environment by ventilation or is adsorbed 

onto surfaces Like a!I other form* ofsmoke. ETS is comprised of gases and particles 

Banning airline smoking on the basis of the claim that ETS causes disease in non-

smokers cannot be justified by the available data. Indeed, the majority of the 

epidemiological (statistical) studies iwhich typically involve non-smoking wives of 

smokers) do not even report an overall statistically significant association between 

exposure :o ETS and disease 

A number of studies have been carried out that measure levels of nicotine in the air on 

board aircraft, to give an indication of the levels of ETS present and the extent to which 

ETS influences overall air quality. The results arc summarised in Table 1. 

A number of authors have attempted lo compare their measurements of nicotine in the 

air with the amount that the average smoker takes in from smoking one cigarette. 

Oldaker and Cmirad (I9R7), reporting on measurements on U.S. domestic flights of 

typically 55 minutes duration, estimated that non-smoking passengers were on average 

exposed to the equivalent of nicotine of smoking 0.0082 cigarette per flight in the 

smoking section of the aircraft or to 0.00-t I cigarette per flight in the non-smoking 
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section. A passenger in the non-snokir.g section would therefore have to take a 2-hour 

round-trip twice n week for the entire year to be exposed to the amount of nicotine 

equivalent to smoking one cigarette Applying the same assumptions to Ncw-York-

Tokyo data, published in Critv.fmJ [I'JS')). it would lake thirteen 23-hour round-trip 

flights from New York to Tokyo foi a passenger in the non-smoking section lo be 

exposed to the amount of nicotine equr. alent to smoking one cigarette. This amounts to 

well over one-quartc> of'a lllght attendant's avcinge annual in-flight lime 

Studies have also reported on mea^'.iri'T.ems o f levels of respirable suspended particles 

(RSPs) in the air Re<piraHe paitifles are panicles that are small enough to be inhaled 

into the lower airua;.s of the human lung. Such particles are not unique to ETS and 

occur in significant i.:uanti:ies on hoard aircraft from a variety of sources other than 

ETS. Some studies have therefoie measured ultraviolet particulate matter (UVPM). 

which is believed W "jive a moie acaunlc reflection of the portion of RSPs from ETS 

Since UVPM may aii-=e from sources other than ETS, measurements of UVPM may sliil 

overestimate the RSP that can he atuihuted to ETS Nevertheless, the results of studies 

reporting such measurements are summarised in 'fable 2; the differences in both RSP 

and UVPM between smokitm and non-smoking sections of aircraft suggest that present 

policies ofscaling segregation wink effectively 

Some studies have measured levels of nicotine in (he body fluids o f flight attendants and 

passengers (I'n/nnl cl til. I'JS}; Malhnu cl til. I'JS')). One such studv (l-'nliarl cl til, 

I9XJ) concluded that physiological etTects were "unlikely" from the low levels of 

nicotine observed 

Holcomh in 19SS. reviewed the available data from ail o f the above studies and 

concluded that 

"The available scientific evidence does not support the prohibition 

of smoking on commercial aircraft The data that arc available 

reveal low concentrations of substances that can be traced to 

ETS .. The available data also suggest that factors or substances other 

than ETS may be major contributors to subjective complaints of 

discomfort by passenger and flight crew. " 
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Fire Safely on Hoard Aircraft 

A review of the causes of aircraft fires between 1062 and 1992 (using 63 different data 

sources representing the mo-: comprehensive and authoritative aviation accidents and 

incident compiiam'Rs. source*; which are widely used by aviation safety professionals 

and the world aviation technical comnv.i'iitv and which include technical and research 

papers prepared by [::e safe!;. o--:pcils) •Y.dicates thai, over the 30-year period, records 

were produced documenting 5,'-,S" accidents and incidents, less than 4 % of which 

involved Tire as the minc-pai r'nciw 1 !••; ureal majority of fires involved engine/power 

plant fires and smokc'lire or.-j-niiiita in the electrical system. However, of"some 250 in­

flight fire occurrences, only one has ever been officially attributed to a fire started by a 

passengers cigarette In that case, the aircraft was a Russian-built Ilushyn IL-18 airciaft 

which did not incorporate a-.!\ anted lire resistant materials or have stringent in-flight 

regulations regarding cabin safety. 

Two additional cases, aithoudi no! confirmed or stated in official reports of findings, 

may have invoked the carr-'.^s use t»f cigarettes or matches or causes of ignition 

unrelated to smoking However, in f>ne of these cases, the failure of the airline to comply 

with even the r.vnimal rcmiiro'nenis foi :':re piotection was considered to be the primary 

causal factor 

Competitive and Economic Considerations 

The number oT airlines which have found it necessary to rescind smoking bans on board 

their aircraft because of passenger preference, indicates the extent to which airline 

passengers believe that the policy of provision for both smokers and nonsmokers is the 

correct one. 

A number of individual airlines (Virgin Atlantic, Lufthansa, Turkish Airlines, Qantas. 

Swissair, Lauda Air, Guernsey Airlines and KLM) have decided not to go ahead with 

such bans. Guernsey Airlines commented that it felt it would be wrong to impose a ban 

when approximately one-third of British adults smoke Smoking has been reinstated in 

some countries where airline smoking bans were introduced by government legislation. 

In December 1990. for example, the Brazilian Supreme Court of Justice overturned the 

legislated smoking ban on domestic flights of two hours or less. Smoking is now 

permitted on a segregated basis 
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In addition to reasons o f passenuer preference, bans on smoking by individual airlines 

(eg SA.S") have on occasion been lescinded for reasons of competition and economics, 

motivated by the fear that smoking passengers will simply select another airline. Bans on 

domestic flights in individual countries or within regions have also caused concern 

because of!:-e possibility that passengers who wish to smoke may switch to other means 

o f transportation 

The competitive disadvantage for Canadian carriers was cited as one reason for a 

'phased in" approach rather than a !--;al ban or: long-haul international (lights in 1990 

The Canadian government also m.v.lc- it clear a; that lime that it would he promoting a 

world-wide ban by pressing the isv,:e at the International Civil Aviation Organisation 

(ICAO). W'ih the l.'nitcd Stales. Australia and others, it sponsored a 1992 resolution 

calling for a total ban by ICAO members by 1996 The progressive ban on designated 

flights by Canadian carriets was to have been completed by July 1, 1993. However, 

citing "'limited designation of smoking sections a? the onlv way for Canadian carriers to 

compete in markets such as the Orient" the Canadian government postponed the total 

ban until J;;l\ I. ln9-l 
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TABLE ONE 

AVERAGE Ctr:< 'EX IRA lit IXS OFXICOTINE OX HOARD AIRCRAFT 

AUTHORS 

Murmn:it5u cl al 19o-J 

Muramatsti c: al I9S7 

Oldaker& Com ad l«S7 

•NICOTINE unm3 

.SMOKINC; 
SECTION 

I.- 5 

^* T 

Drake & Johnson 1 WJ \ I"- IS 

Nfalmfiirs et al 19S9 

Mattsonet al 19S9 

Oldaker et al 1990 

Nagdact al 1990 

Ottdcn ct al 19S9 

•1: ;1 hisinc;; 

?2 0 tourist 

17 0 

10 6 

13 -13 

2- 0 

NICOTINE iiii'm3 

NON-SMOKING 
SECTION 

5 3 

5 5 

2.5-4 

5 0 

21 0 

1-i.O 

2.3 

0.05 

6 8 

NICOTINE HJI'III3 

WHOLE 
AIRCRAFT 

152 

TABLE TWO 

AVERAGE (•()X( 'EXIR. 177fM'.V OF RESPIRAIU.E SUSPEXDED PARTICLES (RSP) 
AXD l l/RAV/OLEf PARTICULATE,WAITER (UVI'M) 

OX HOARD AIRCRAFT 

AUTHORS 

Oldaker et al 1990 

Maliulbrs cl al IW) 

Drake & Johnson lyw 

Nngdnctal 1990 

RSP uu'm3 

SMOKINC; 

SECTION 

RSI' iic/ii)-5 

NON-SMOKING 
SECTION 

39.0 | 15.0 

250 biicinctt 

220 lonrisi 

37 5 

I75.S 

60 

160 

13.48 

35.0 

UVl'iU ua'm3 

SMOKING 
SECTION 

26.0 

23.9 

UVPM uit/m3 

NON-SMOKING 
SECTION 

7.0 

6.69 
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