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R and economlc data avallable” Moreover by a statement the Oounc1l
A 1nv1ted the Oommss:.on "to report on ways and means of reachlng

the Gbunc:.l It conce.rns the t"“o ' aspeCtS Of the problem °f
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i, v'chlorofluorocarbons 1n the envu'onment $ g

e ',II Re—examlnatlon of economlc and technlcal data
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: :agreements w1th the approprlate Oomnmnlty mdustrles and bodles" ;
: ,'Ihls communlcatlon of the Gommssmn constltutes the report requlred by'
“'fVI. Re—exammatlon of sc1ent1f.1.c data

“Life- mL{ be subJe to a separate commumcatwn. LR
- The exammatlon of these 1ssues should. allow guld:mg and developpln”

(n) o.J.,Lso of 3. 4.80 S |
‘_"(2) (bunc1l Doc. 51/75/80 ENV/35 of 27 2.80

S On the 26th of March 1980 the Cbunc:Ll adopted the Dec151on 80/372/EEC o

(1)

N concern:mg chlorofluorocarbons 1n ‘the envuonment - Artlcle 2 of "
- ',"thls dec:.slon stlpulates that "1n the. course of the f:Lrst half of 1980 §
- ‘the measures taken w1ll be. re—-examlned in the J.J.ght of the sc1entif1c ‘.s; f :

:{‘2)’ L

i
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T'-e wnont on posswm 1’c1es for opean Conventmn on the quahty of

- Commxm:,ty pollcy concernmg chlorofluorocarbons. ,‘ e
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A. L:Efect of chlcrofluorocarbons on atmospherlc o<.one

'V We retrace here the maJ.n concluslons of the crltlcal analys:Ls made ; i :
for’ the Oormnlssmn by Doctor Guy Brasseur on the -SClEIl‘tlflC reports ;

G pub1 1shed recently. L

Bs for the detalled dlacuss;ton, the study 1tself of Dr Brasseur o
"';must be coneulted, T R - : :

. l Mam findings‘ of researches; 'con‘cex"ningf the effect of CFC on ozone

Y l l US fmdlngs

‘I‘he fmdlngs obtalned by the researchers worklng on the ‘

NASA pro:;ect may be summarlzed very brlefly by saylng that

the most probable depletlon 1n the total quantlty of ozone

assumlng contmued emss:l.on of CFC 11 and CFC. 12 at 1975 T
“level would be between 15 and 18% when the equlllbrlum state;{
is reached.f cordlng to NASA the depletlon will lle 1n
the range 7. 5 to 29.8% - mth a probabn.llty of 95% -'qlven g
the uncertalntles concern:mg the chemlcal and photochemlcal S
paraneters.. g ’ WETEY

“The NAS RepOrt concludes that the most llkely depletlon W1llv], |
be 16 SA. : 'I‘hls flgure is based on a value of 18. 6% glven
by the mathematlcal models and takes account of ‘ ' e
, addltlonal effects arls1ng pr:.nc:.pally from the pOSS:L’ble f L

destructlon of CFCs in the tropoaphere and the greenhouse
effect of these 1ndustr1a1 corrpounds The uncertalntles
affectlng the parameters used in the calmilatlons led the ,
NAS to estlmate the ozone depletlon as lylng :Ln the range 5
to 28% w1th a 95/: confldence level :




£

'Ihere is thus a broad measure. of agreement between the NAS and NASA flndlngs
they both po;,nt to. an adverse ef:‘.:'ect of CFCs on the ozone J.ayer and the

ST

Ak average flgure ass:rgned to the depleta.on may be put at 16.5% + 10%.
statlstlcal error is. thus qulte hlgh. ERA E ‘ '

l 2 UK flndlngs - 5 - ";: | : , o
‘/.',,'I‘he UK Report challenges the assurrpt:.on of ass:.gnlng a global ( or Sy
average) flgure to atmosphern.c ozone depletlon 1n Vlew of the complex e

- _nature of the atmosphere and the existence of many natural varlables. ‘
1‘ The llkellhood therefore 1s a relatlve reductlon of 04 whlch varies
e with latltude and season. But 1f the smpllfled calculatlon but

:f— ,perhaps incorrect of the Amerlcan researchers is: adopted the . i |
cox Vfollown.ng values are obtalned i 13A 1n the Harwell model ll% in the £l
St “VMeteorologlcal Office model (2-D) and. 16% in the Oxford model (2-D).

: :; _'Ib, apprec1ate the dlfflcultles J_nherent 1n these models however 1t
will be' observed that by varylng ‘the proflle of the vertlcal " SRR
< v'transport coeff1c1ent (at present poorly defmed) the result g:Lven
‘ by ‘the Harwell model may’ differ by between 6 and 22%. The two- - o
dlmenslonal models also- dlsplay a hlgh degree of sensltlv:Lty to the
'_j- 'va,lues ass:.gned to the transport parameters. ,L.: (R P : '
: ‘v’.[Lastly, the UK Report lays emphas:.s on the llkely 1nteractlon w1th
E \"f’ other human act1v1t1es (emss:.on of Co2 from combustlon process or ,
| 20 from chemlcal fertlllzers) .. It would seem that these effects :
apprec:Lably reduce the rate of ozone depletlon by CE‘Cs.

| _ "I‘here has been very 1ntense acthlty 1n the atmospherlc sc1ences
S over the last few years and it is dlfflcult to glve even a smmnary

' of the most recent. work ‘Ihe reader should therefore refer to the A
s artlcles publlshed 1n the SC:LentlflC press rememberlng that many of i

“'-,them have prov1ded the ba31s for the off:.c:.al reports referred to 1n
thlS document 'I‘he sununary record of the meetlng of the UNEP ‘ :
Ooordmatmg Oommlttee on the . ozone layer (Parls November 1979) BR

descrlbes ‘the results obtalned so far and the research belng carried i
Out 1n Canada, Rrance the Federal Republlc of Germany, Italy, i
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: :~Netherlands Norway, the USSR the Unlted K:Lnngm and the Unlted

”kStates.v o

14D

leferences between the Amerlcan and Brltlsh conclu51cns

ot

The flrst p01nt to be made ‘is that the mathematlcal models used 1n

| ~‘both the Unlted states and in Europe (partlcularly in the Unlted
aiklngdom) prov1de fbr 51mllar assumptlon quantltatlve results

’d~fwh1ch exhlblt a hlgh degree of comparabllity. 33

The ozone depletlon flgures obtalned by . very s1m11ar computlng

~;ltechn1ques are compatlble on both 51des of the Atlantlc-_x:jygf;ﬁ,f“:\

g

'l}kThe baslc dlfference between the Amerlcan and Brltlsh approach lles

‘egln the cOnfldence placed in. the models and the degree of 31mpllf

'catlon»con51dered to be acceptable.p In. Amerlcan case the effec B
of pertubatlons calculated with the aid of one—d1mens1onal models 7577>§ 2

“Vt,ls taken to. be representatlve of the real 51tuatlon since. these

~fnodels are qulte successful in 31mulat1ng the natural atmosphere.

. In the Erltlsh case the attltude is that. atmospherlc phenomena\are

'~%;jh1ghly complex that it 1s therefore 1mp0551b1e to make such over— o

‘17«j51mp11f1cat10ns and that models hav1ng only One dlmen51on,— whlch

 cannot 51mulate a number of phenomena in the atmosphere (sudden

‘;F:warmlngs varlanle helght of the tropopause effect of planetary

: waves etc ) = are suspect when used to predlct ozone depletlon.l;ﬁj;

v
X i

,vIn other words 1t 1s the methodology whlch 1s called 1nto questlon

‘-khere and not ‘the calculatlons themselves. In practlce the quantl-“* 4

 tative dlfferences between the flndlngs of ‘the 51mpllfed Brltlsh and

' J}VAmerlcan models are small and in ‘the last resort of llttle 51gn1—=w.,hfyl°

flcance.n The key questlon is to know whether there'can be any

‘;11 apprec1able dlfference between the calculated amount of ozone n
3 ldepletlon and the actual response by the atmosphere to ‘the effect

of CFCs.: Thus the prdblem 1s that of valldatlng the models and the
method of formulatlng the problem. : :

N



2 Ma:.n uncerta:.nt:;es due to atmspherm models

21

’ ‘.)"i,-relat.mg to’ models 1n general it must be sa:.d that the one—"’ \

Apart from the reservat:.ons one mght have aoout the methodology

Mathemat:.cal models

dlmen51onal models - on whlch the Anerlcan conclus1ons are based =

lead to. over—sa,mpllflcatlons.. Hence thls approach does not . -

o j"j'gnecessarlly g:Lve a satz.sfactory reflectlon of the actual s:Ltuat:Lon L

T ,'J.n the atmosphere. ‘ Desp:Lte such varled assumptlons 1t must be

: stated that in general terms = and sometlmes at the expense of

o "_'V_certaln adJustments - dlstrlbutlons calcuﬂ.ated are not 1ncons:|.stent-:’

“rtents has not been solved. Thls w1ll requlre the bu:.ldmg of large’if

.\ w1th the prof:.les observed., For certaln chemlcal compounds
however a corrparlson between theory and pract:.ce does not create\
icertaln problems i Uncertalnltles therefore remam Whlch could
; ‘ ,substantlally affect the estlmates of the llkely depletlon of the
':ozone layer and the effect of CFCs. - " e " =

\ 8 .. ,7’,

Atmospherlc chemstly ; e

; "Much more J.S now known about the chemlstry of the atmosphere but
: 7 Tunknown mechanlsms may stlll ex:.st or reactlons occur whose rate
o e 'constant is over or under-—est:tmated.v A certa:Ln degree of :
: measurement error attaches to every reactlon rate and the global
g.j“ferror 1n respect of a system contalnlng over lOO reactlons J.S '
"":~:‘;_qu1te cons.tderable.r_ S ' e g

'IhlS error has been estlmated 1n the NASA and NAS reports. : .
,"'Furthermore the chemlstry of the troposphere 1s Stlll 1nadequatelyv'
. f'ffunderstood. ' More extens:Lve research should be conducted spec1f1-‘ :
g fically, mto the deCOH’pOSltlon of CE‘Cs in the troposphere and the:.r‘ i
possmle dlsappearance J.nto the oceans and soil. ' s

g

Atmospherlc transport

Iy 'Ihe problem of how to represent the transport of mlnorlty constitu—-

¥ f’,-three-dlmensmnal mdels 1nvolv1ng advanced corrputer technlques -




3 Maln flndlngs of observatlon of the quantlty of ozone,and future trend vli°

In the temperate latltudes of the northern hemlsphere the quantlty
‘ ;‘of ozone would appear to. have fallen untll 1962 rlslng to a. peak in
L 1970 : 5 : ' ’
»Accordlng to the NAS or NASA flgures the actlon of CFC ll and 12 :
pornted by the modeﬂs {reduction of 2.1. 4 1.5% of the quantlty of
”"‘ ozone) seems 1mposslble to be detected (mlnlmum threshold H 5 %
ls{ureductlon) cord1ng~to the Erltlsh and 1n partlcular French

.flgures (P¢7 to 1,3 % reductlon of. ozone compared to a 2 %.detecta-;*fL
bility threshold) ozone trends should reveal an action of CFC's and

v _valldate or not mathematlcal models.»,

_né;,Main‘oonclusionsrof the*critlcal analysis.“~”

~Slnce the tlme the hypothesrs of the catalytlc destructlon of ozone by ;f;w'

;~xchlor1ne was. flrst put forward by Stolarskl and Cacerone (1974) and
e'Mollna and Rowland (1975) the theory underlylng thlS hypothe51s had
never been called into questlon.k On the. contrary, laboratory Studles .,QJ
sfhave ‘$hown that, 1n theory, QZOne 1s sen31t1ve to chlorlne -and the '
\,areactlons which’ have been put forward 51nce that tlme have merely

“.ybacked up the theory w1thout questlonlng its underlylng pr1nc1ples. ~*f:o
' Recent measurements'of‘specific chemical reaction rates have, however,

5and it has been shown that ozone is more sens1tlve to chlorine ‘and: ;
B less sensrtlve to the ox1des of nltrogen than was prevaously thought.vf'
‘vtEstlmates of thls klnd are. based on mathematlcal models whlch in- :
general take into account a large number of chemlcal and photo*»~'{ e
»;*chemlcal reactlons in ‘the atmosphere but whlch are, at present e
zunable to 51mulate correctly the 1mportant role played by atmospherlc S
dynamlcs.,i, AT '1~3'“£ e M e e T .r»j?ﬁwff

‘The problem of the valldlty of the models thus takes on specral 1mpor—7s'
: tance since there 1s nothlng to prove that the chemlcal rechanlsms
- are at present understood. By

! a

fmodlfled the quantltatlve ‘values of the results obtained. by the modelsejf{fr,

s/ e s LSRR
Culie
LA St



Nevertheless, the rrodels are very useful smce they prov:Lde a better
understanding of the relative imortanoe of the. various c:hemieal a,nd
photochemlcal mechan:.sms and enable a study to be made of certam 1nter—'
\actlons takmg place w:Lthm ‘the atmospherlc system. I—bwever the '

atmosphere 1s corrplex in thls respect and cautlon must always be exerc:Lsed

k:when gatherlng quantltatlve results. .
,‘ 'An mvestlgatlon of the actual trend 1n the quantlty of ozone 1n the :
northern hemlsphere (where the majorlty of - CFC emlss:Lons occur) smce _

Yoy 1963 reveals a pos1t1ve tendency, the orlgln of which is not known, \ At

’ : ,present therefore the observed pattern does not tally w;Lth the theore—
: t1ca1 results but one must not forget the poss1ble combmatlon of several

\?:‘z‘:,xnatural (thermal dynam:.c chemlcal) effects or effects art1f1c1ally

created by man whlch conceal the dlrect actlon of CE‘CS \

- ’Ihe forego:mg analys:Ls shows the need for fwctherxesearch. Bat lf the
requ1s1te dec:l.smn is: delayed the llkely effect of CFCs may be greater

‘f"j‘fand the consequences more serlous. 'Ihe BrJ.t:Lsh report shOWS that by

: 'extendlng the date of an assumed total Cessatlon of CFC em:.ss:.ons from

1 January 1979 to 1 January 1983, the maximm amount by which the totaJ.
~"‘;-"-;quant1ty of ozone would be depleted would 1ncrease from 0 5 to O 6% SJ.nce
,\r"accordlng to the model the :Lnterval between the cessatlon of emlss:Lons :

and the. max:Lmum 03 depletlon l:Les 1n the range 7 to. 15 years. Gonsequently'
A delay of 5 years' before any dec:Ls:Lon 1s taken on CFCs can be reasonably
e .accepted. But ‘the questlon then 1s What 1s the llkellhood of fully i
resolvlng the problem Wlthln th:Ls per:Lod ? .;; ‘,;_;7 Can

e '7,-A_ —Although 1t can: be expected that our Imowledge of aeronomlc reactlons and

- 'f: : theJr rate constants w111 be mproved the problems relatlng to themetho—
o dology of the mathematlcal models w:.ll not be resolved w1thin flve years

‘It can be stated very brlefly that

i i 'Ihere is now much more 1nformat10n avallable about the photochemlcal
theory of ozone in the stratosphere than there was ten years ago~

o -2 There are Stlll more uncertalntles however' 7

S 3 The models have helped to 1mprove knowledge of the ,stratosphere'




efforts must be made in th:Ls dlrectlon' ;

= ; and ground measurements whlch are ea51er to cal:.brate- Sl
should be contlnued in order to detect natural and art1f1c1al sources
L or smks of these conpounds 1n the atxmsphere’ : f'

\’AI,‘he"
onhas:
» . to be rev1sed frequently to take mto account the development of
. vknowledge the degree of sophlstlcatlon of the models and the observatlons
- of the mmorlty constltuent parts. e ', e : - ‘ o

In the next few years more sophlstlcated models must be deq >
can take mto account smmltaneously the chemlcal thermal vand

= :'aspects of atmspherlc processes- 'f’ <

“Ihls 1s a task whlch caunot be completed w1th1n fJ.ve years ?but ‘s, eady

f Permanent ‘observatlon and xrlonltormg of ozone 1s therefore p‘&

;mportant £

doservatlon fac:Lllt:Les should therefore be developed :L .e both

:satelllte measurements ~which supply a large number of observatlons .

;:It is v1tal to study smmltaneously all the effects of human act1v1t1es
.~ .on atmospherlc ozone. i , L : :

problem of ozone and J.ts \mlnerablhty to compounds of human orlgln

;the atm@sphére and ita minomty constituent parts~ ;{

7:"':‘«At present there .‘LS noth:.ng to J.ndlcate that GFC‘S have had 8 ge
,,‘fteffect on the ozone layer’ '/‘ e e

'Ihe examnata.on of the balance sheets of the mlnorlty constlt ent par:ts-:

now become a permanent problem. 'I’he flgures now advanced Wlll have



EFFECI’S QF A POSSIBLE OZONE DEPLETION ON MAN AND 'I'HE ENVIRONMEN’I‘

l Effects of ozone deplet:.on on ultrav:Lolet llght L :

Ozone absorbs strongly 1n the ultrav1olet reglon of the solar "",
spectrum the absorptlon coeff:.c:.ent depends on the wavelength
A depletlon of stratospherlc ozone w:.ll espec:.ally affect the
' ', ﬁ rng.on between 280mm and 340mm As. the blologn.cal \effects are
mamly due to wavelengths under 320mm the cr:Lt:Lcal radlatlons &
rare those between 280 and 320mm i d UV—B radlatlons. B

Slnce 1973 m the d.lfferent studles on stratospherlc ozone(l) o
it is usually estmated that for small modlficatlons of ozone L
; amounts a 1,4 decrease of stratospherlc ozone corresponds about to
a 2 % 1nc.rease of UV—B radlatlon. For more mportant decreases

': : th:.s proportlon can be hlgher than 2

a hlgh number of dlfflcult to. check varlables determne the
transmlssmn of solar radlat::.on to the surface of the earth
' 1n addltlon to the wavelength and to dlffusn.on, the varlatlons of
ozone wn.th the season and the latltude play an mq_oortant role.
L 'I‘hese dlfflcultles are recogn:.zed by all 1nvest1gators' whereas
| the recent studies of the NAS and the NASA do not present new eva-
luatlons of the ratlo "ozone depletlon/UV-B radlatlon 1ncrease" the
study of the Department of E:nv1ronment of the Um_ted K_mgdom
dlscusses them. “ ' - ‘ :

(l)-— NAS (Natlonal Academy of Sc1ence) : :
Halocarbons : Effects on Stratosphere Ozone Washmgton l976. B

‘ k,'- CIAP Report of find_mgs. The effects of Stratosphere pollutlon»\-'."i’t
by alrcrafts US Deparment of Transportatlon 1974 Washmqton.

= Department of the Env:.ronment quorofluorocarbons and the:Lr
- effect on stratospherlc Ozone Pollutn.on Paper no 5 I.ondon :
1976, 3 s o ne e
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It reveals that the percentage of ozone depletlon 1s 1owe.r 1n the

- Ereg:.ons in summer where ‘the J.ntens:.tyof UV rada,at:l.on is the
ff';.hlghest and accordmg to the models/leads to a 5 to 10% J.ncrease of the;'

oy _'_'mtegrated dose of UV—-B. m the ‘other hacnd the ozone depletlon J.s the
'_‘hlghest at hlgh latitudes J.n w:.nter when the 1ntens:.ty of solar radlatlon‘

- lS weak

‘?Another factor of uncertalnty 1s the blologlcal factor. All the ’
;fﬂAwavelengths ' the UV-B reg:Lo do not J.nduce equal b;.ologlcal respons
e ighing functlons have been calculated in order to :

pectrum of b:_ologlcal effects An 1nappropr1ate knowle‘

ons 1s one. of the major causes of uncertalnty w1th

S ;’ffrjirespect to fects of - ozone depletlon. ,'I'he Nas. reporg: estlmates thatf?’

16 % ozone depletlon corresponds to a 44 % mc.rease”:_ J ffdamagmg :
f«‘g,;whelghted UV radlatlon and thls at mld—-latltude ga The last Brltlsh;
i """‘-.freport 1nd1cates that for a'l3 % reductlon of the ozone layer the ‘
= ‘;global 1ncrease of the Welghted uv-B dose would be 12 % for erythema T
e the cOnver31on factor can be nearer l than 2 L

2 E?ffeCts ,of“.uv—iB taaiaeaﬁs onhuman health*-ﬁ”

L

.....

to dlfferent forms of twnors 1nclud1ng mallgnant melanoma often 2l
i . lethal 'I‘he understandlng of these effects 1ncreases consn.dera’.bly, but
& does not lead to. quantltatlve correlatlons and does not untangle ‘

- : deflna.tlveiy the :mfluences of many factors. Dbreover the effects are

%felt ‘in the long term and epldemlologlcal studles are necessary. Many , ﬂ:

are .m development. .

'Ihus 1n the Unlted States the Natlonal Cancer Instltute :Lndlcates J.n
: | its. very recent report that benlgn Skln cancers are 1noreasrng and
“"ﬁ“!v-?;‘_gestlmated that the dose—response curves between UV-B radlatlons and
. g sk:m ‘¢ancers present a blologlcal ampllflcatlon factor of 2, whlch St

1 Aadded to the physz.cal anpllflcatlon factor of 2 glves a global factor
of 4 i.e. that al % ozone- depletn.on corresponds to' a 4 % 1ncrease of
2 sk:Ln cancers other than melanoma. i : s

o _“..,:"(l) NAS repOrt Protectlon agamst depleta.on of stratospherlc ozone by
S : : chlorofluorocarbons Washlngton 1979‘5 Sy
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, V°In the Cbmmunlty, Italy and the Netherlands are very actlve in these
: investigati.ons. Cne must cite ameng others an :anestigation by tha

\~/Ist1tuto Superlore di Sanlta 1n Rome(l) and a Dutch model of dose—r

"?response for Skln cancer 1nduced by chronic exposure tO»ultrav1olet

radlatrons (2) The . model enables to calculate a dose response relatlon—~ A

"shlp for a single populatlon. Accordlng to the model a permanent f'

ch 5% ozone reductlon xas mentloned in the NAs—report would 1ncrease
f”fthe nonmel anoma skin cancer 1n01dence in the Netherlands by a factor of ;5}7
ﬂ'fapprox1mately 2 5.° o AL \ e v

N

As far as mallgnant melanoma are concerned they are much more . unusual

) 'p}Land can appear 1nd1fferently on exposed or. unexposed parts of the body
d'fThls is. the reason why it is dlfflcult to establlsh a dose—response‘

°‘relatlonsh1p between eXposure to ultrav1olet radlatlons and thlS form S
 of cancer, although it has been observed that it is more frequent at lowﬂ :

)latltudes and in falr-sklnned subjects. Ebwever'there seems to be » S
“glncreaslng 1nd1catlons that a relatlonshlp between UV;B radlatlons and f?»“»

~

1;¢fmelanoma exists (3). . R N bpyf P

In conclus1on although the llmlted epldemlologlcal data of whlch one ;}’”1rh*l

iufdlsposes Andicate that ultrav1olet radlatlon 1nfluences effectlvely the'f- o

i vlnc1dence of skin cancer (partlcularly of forms of cancer whlch appear ffh!‘

locally) there/ex1st S0 many other factors whlch seem to 1ntervene also-—;j.;df

d: such” as race soc1al hablts env1ronment the degree of pollutlon the
cloud layer the duratlon of exposure “the exposure reglme etc - jf
~that- it is dlfflcult to establlsh a dlrect quantltatlve correlatlon

f,between the decrease of the ozone layer and the 1nc1dence of skln cancer.fllcf'd

;(l) Istlsan 1980/10 Ep1demlolog1a descrlttlva del melanoma mallgno
E della pelle.t i : i .

",;‘2) F. R. DE GRUIJL and J.C. | VAN DER LEUN A dose—respOnse model for sklnif» o

"~ cancer. Induction by" chronlc UV Exposure of a Human Populatlon. k.”.i :
-J. Theor. blol (1n press) : - S o

-b(3) PNUE Rapport de-la 3e ses31on du.Cbmlte de Cbordlnatlon sur la coucheaslfatm

.-d'ozone, novembre 1979.
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: f'f~3’.,_fvaff'ects Of UV—-B on fauna and flora e |

 Given thefeXisting*information7regar

.:»radlatlon ‘on plants and anmals one cannot cla:Lm to evaluate

d.mg the effects of ultrav:.olet

"prec1sely and in the near future the possz.ble dangers of thlS radla-, ;

“tion on. the bloshere.,

If 1t has been poss:Lble to establlsh certaln

effects on plants show.mg a range of dlfferent sens:.tlvs.tles and on

: ffplankton ‘the main uncertalntles are the spectrum of blologlcal acta.on

: the. small number of Sta'tlstlcal samples the degree of- penetratlon of

‘the w radlatz.on 1nto water as far as aquatlc medla are concerned and

'g"the env:Lromnental conda.tlons under W

: Effects on clfimat‘e,

".[‘he relatmnshlps between a poss;tble
'vof the atmosphere “and the. subsequent
i complex problem .
‘wnull be to study thoroughly all conc

: which rlsk to affect the compos:.tlon

The only way of pr

,mef of the most preoccupylng effects
“effect due to factors such as the WO
* - concentrations of carbondloxyde and
\,.V;and/or the 1mrease in ‘the quantlty

; atmosphere.
sy nltrogen of natural or 1ndustr1al or

me can also c1te the €

i and water vapor, as ‘well as o:E perlc
phere of natural pollutants due to v
phenomena. The- CE'CS could have :m ac
A the changes in the amounts of ozone
" rfture of the atmosphere. g

h:.ch the experments are conducted

nbdification of the compositionv W
cllmatlc changes constltute a-
ogressmg towards 1ts solutlon SR
ordant and contradlctory effects |
of the aUnosphere. Sk
is the poss:ble green-house :
rldw.tde 1ncrease of atmospherlc .
CFCS having a smlar action G
of suspenses materlal in the ’ :

ffects on stratospherlc ozonen of ‘:'53_

1g1n -of chlorlnated hydrocarbons.
dic emissions into. the stratos-':. e
olcam.c act1v1ty and other T ‘ i
lda.tlon an indirect effect throwgh i
whlch also 1nfluence the tempera—-j_:‘f}-’. ‘
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II. RE«EXAMINATION OF ECDNOMIC AND TECHNICAL DATA

B Ihe study ordered by the Cbmmlss1on to Metra Cbnsultlng Group

. lelted

1n london and tltled “Aspects of Implementlng Reductlon in-

Chlorofluorocarbons Usage in Aerosols“ has broadly contrlbuted ;o
'jto elaborate thls chapter.f Essentlal data and main flndlngs are

'presented here. Nbre detalls are avallable 1n the whole study."rr

m{}Member States have also provzded the Cbmmlss1on with" several data.'

i

'.'1 G@cs.

l 1

11 AND 12 PRODUCTION AND USE STATISTICS : 1976—L9791\~f'

“EEC’ Statlstlcs j

‘ ‘fThe Emropean Fluorocarbon Producers Technlcal Cbmmlttee 75'
"f»ﬂ(EFCTC) of CEFIC has prov1ded.Metra w1th statlstlcs on the
‘*isales in- ‘the CommunltyVCFCs 11 and 12 and sales by end use fv

rfollow1ng the same way - than in 1976 (cfr 1978 Metra Report’,;i”7l

"v"Soc1al and. Economlc Impllcatlons of controlllng the use. of;i
'-chlorofluorocarbons in the EEC“) ‘ ‘7“4 ' :

" Although the productlon flgures lnclude any 1mportatlon by the ﬂ;'

'The EEC Statlstlcs for 1976 and 1979 are presented in Teble l.< tf

/~.. _'

- CFC producers from out51de the EEC the extent of thlS is

?belleved to be very small because an excess of productlon

ycapaClty relatlve to demand has eXLSteﬁ for some years and

1.2,

.1mportatlon is normally only resorted to in the event of
;operatlng dlfflcultles., 3 : ‘

vWarld\Statistics.

’Wbrld productlon estlmates are provamed by the U S Chemlcal ‘."LW

Manufacturers Assoc1atlon and are based on data supplled by

) the companles reportlng together w1th cata and estlmates in.

respect of Communist bloc and’ other countrles.\ sales {:

. analy51s by end use are avallable oniy or sales by the

but these are belleved to account for more than 90 % of

'reportlng companles - Whlch 1nclude aJ' the EEC prgduCers AR

world output.
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TABLE l

Y

PRO&UCERS FQR YEARS 1976 ﬁND

1979 (ﬁbns of CFC 11 and CFC 12)

: 1976 =
rtons‘ \

Lf1979,
tons

1C9393979 %'f~.;‘°

tons

! fPRODUCTION

S (mcludmg ;mports by e
| EEC producers) :

e
i
|
o

326,433 -

304,238 |

22,195

6.8

| e,SALES /
e Sales in_ EEC by end use

fAerosols = e
|88 Refrlgeratlon k
Foam plastlcs

. Other uses

al Sales in EEC TR

b ‘Ibtal Eb(ports to Countrles
':"Cut51de EEC

/faToiALxézc AND EXPORT SALES

176,914
42;%54i,
4,178

35‘(244;d19 :

83,578 |

'f‘327;597?;

136,552 |
120,300
55,788

6,921 |

219,561 |

81,636 |

301,197

;403362'

j "473)
‘+y1-3} 634
+2,743 |

1 ~24,458 |

- r"l,’§4‘2}7 :

 ';25;400‘;

1

17

+.

c2.3 |
32.3 | .
65.7 |

2.3

8.1

SQurce Epcrc,furtheranalysleyMetra .




"71978 is the latest year fbr whmch CMA flgures are currently avallable.
' ‘vorld and EEC production in the years 1976 - 78 is given in Tsble 2, and
13 sales by énd use 1n 1978 w1th:Ln the EEC and by all CMA reportlng '

A companles are presented 1n Table 3. f : : '

f1“ 3.rl;3iPiOduétioﬂ'Trendsv '7f/fi;'

; | 'I‘he decllne in world product:.on of CE’C-ll and CE‘C—lZ in 1977 cont:mued
~in 1978 - for which the estimated world total was 709.1 ‘thousand tons,
- - as compared with 799 1 thousand tons 1n l976 a- fall of ll 3, %. EEC
. ;productlon in ‘the: perlod 1976 to 1978 fell from 326.4 thousand to i'/
1'_307 0 thousand tons a reductlon of 5. 9 %. g *ﬁi\»iL j; : ‘ /

"t‘lTABLE 2 s EEC AN'D WORLD PRODUCI‘ION OF CFC-—ll AND CE‘C—-.'LZ R

-—1976 = 1979~'

- :,'PerliCtibnz‘Qf FCe11 an,d' CE‘C-Qlé i

o . SN P | EEC o World L . EEC as % of . |
.~ ... 1000 tons '000 tons = - Wbrld

976 .. 3264 799.7 40383f7f*v*"
1978 )307,QJ,‘f~ 709. 1'” o . i
1979 . L R  3~0‘4.‘2 , ‘n. a.fl ‘n.a.'

© Sources : EEC Stat:.stlcs - E‘E”"I‘C 5
' World Statlstlcs - CMA estlmates.. "

o



”'f~lﬁerosels

‘f’f\>0ther uses

Coam16el

LFC ll /CFC*lZ SALES DISTRIH

JTION BY END USE IN 1978

COMPARISOI OEiEEC AND,TogAL (

J%A REPORTING COMPANIES DATA

gl S

 sales of

CFC-11/CFC-12 in 1978

© sales in EEC
R S o

Application. |

Sales

! comoanles

'EECfsales;asf
% all o
] reportlng ccmpany,v'
e'sales e

by all CMA’
portlng

L

.,% : Lo

~.tons |

I
o
=

?/%‘lf

150.4 | 65.0

Re“rlgeratlon i 26;4 _ 8}8e
- 54.5 | 23.6

_6;1'“,‘

30
18
Foam plastlcs

2.6
| 100.0

|moman: | 231.0

)7 .2

1317
7.8

561

Caso |
a1
aa
219

e |
[28.3"
0.2
4.3

4.6

3 Jooo | 35

: EFCTC and QMA. (1978 is seed

- Sources

EEC, Australia, Japan and the USA, and subsidiaries of those ,1ﬂffﬁ”
'vcompanles in Canada, Spaln Argentlna, Bra21l Mex1c0.~;m‘~ L

&

1 4 Sales r"rends in the EEC

lmii * AerOSols

e ~aerosols from 176 914 tons 1n lC
 total fall of 40,362 tons, or 22.
]fiappllcatlon accounted for 62 2 %

: ﬁijb Feach the redhctlan of at leas
o Eeclslon, sales of CFC~11 and 12

ek tons or nnre ftcm the 1976 level,

e

“‘;Huthln the EEC there has been a progress1ve decllne 1n sales for ff

B /

t‘year for which CMA~data avallable)

" The 19 QMA reporting companies include all CFC producers in the:

76 to 136 5b2 tons 1n 1979 a
8 % Nevertheless thls ,
of total sales in the EEC 1n 1979.

mau- B
“3 074

Of at ;eldlf

t 30 % as requlred by the
for qerosols ust fall by
en.all;ngﬁa/further;drop

ol




et

a f};leéSt-;217125téh57ffgﬁ tﬁéfi&?é,iéve;;ujf.
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/

'Ff,fslnce 1nd1v1dual Member States'are each requlred to reduce F—ll/F—lZf_ri{f
' ‘usage for fllllng aerosols by at least 30 %, if" any. country reduces\.{l}:f

S j_;by more than 30 % then the total Cbmmunlty reductlon should also

! exceed 30 /o. e S G SRS e

h}ﬁRefrlgeratlon

‘“;‘lqhere has been.no 51gn1flcant change in sales for refrlgeratlon and f
f’alr condltlonlng, whlch at 20 300 tons in 1979 accounted for only

;s ”'f’n9 2 % of sales 1n the EEC

k"lllt?Foam Plastlcs s

\'iSales for use as blow1ng agents for foam plactlcs malnly flexible ,

Yand rlgld polyurethane foams have 1ncreased by 32 3 % 81nce 1976
Fbam plastlcs are the second largest appllcatlon accountlng for
.25 4 % of EEC sales 1n 1979 ‘ i e

Other wses

;EHSales for solvent and other uses rose by 65 7 %, but from a relatlvely

‘ ‘vl;'low base, and at 6 921 tons 1n 1979 these made up only 3 2 % of EEC _;%;!

1.6 ‘Net Réduction jin\ ’Ib‘tal Sales

ngasdes,j

l 5 E%Qorts Cutsxde the EEC

Exports in l979 totalled 81 636.tons whlch was- 2 3 % below the 1976
total and comprlses 27 % of all sales by EEC producers. ‘No- end use ,

- breakdown is. avallable fOr exports out51de ‘the EEC ,;5" f;\; w??'*"zvv

f’r

The decllne in sales fbr aerosols amountlng to &0 362 tons 1n 1979

'e compared w1th 1976 has been substantlally offset by 1ncreases 1n sales\ﬂ‘dd
, for foam plastlcs and mlscellaneous uses so that the net reductlon 1nu3“;’
= total (EEC and export) sales for the perlod 1s 26 400 tons or 8 l A.‘ ;7¥.
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Intra»ﬁomzmmlty ‘Iradlng

| :CF‘Cs are produced in France F. R Germany, Italy, 'I’he Netherlands

1.8,

and the UK. Other Member States 1mport CFCs ll and 12 from the :

‘ producer countrn.es between Wthh there is also some tradlng. The fl
volume of 1ntra-Oonumn1ty trad:.ng 1n 19’79 (excluc‘llng tradlng
’between the CFC producers themselves) amounted to about 24 % of all

sales in: the EEC.f PEOREL

Member States Statlstlcs

' At present CE’C sales estmates on natlonal terrltory "are avallable
“7only for the Federal Republlc of Germany. ‘Ibtal CFC sales amount to

. about 78 000 tons  in 1979. CFC. sales for- usage in aerosols are c a.

35.000 tons in-1979 (1 d. 45 b2 of sales) to be conpared to 48 200 tons

' in 1976 showmg a reductlon of c.a.,27,,4 /",

1.9.

donfc_rasts ,betwee_rif‘EEC and worid,sal‘es -

as may be seen from Table 3, the main dlfferences between the sales :
pattern m the EEC and that for all CMA reportlng compames are 1n the"-" .

i aerosol and refrlgeratlon sectors. Aerosols accounted for 65 %, of
i EEC sales :m 1978 conpared w:Lth 47, 2 % for world sales and the :

8 respectlve proportlons for refrlgeratlon were 8 8 % and 28 3 /é .

n ,respectlvely

| By subtractlng the EEC tonnages from the (’MA totals the Eattern of
non-EEC usage can be establlshed and the contrast becomes stronger Ceani

: : 'w1th aerosols accountlng for 37 3 % and refrlgeratlon for 39 1 %

e S



et 2T

S 2y AEROSOL PRODUCTION ’I’RENDS G B |
. EEC total fllllngs peaked in l97o at 1, 873 m.'LlllOn unJ.ts falling to g
o, 857 m. in 1977 and to 1, 837 m. in 1978. - The world total of 6, 027 m.
pfln l978 1s the hlghest smnce the prev1ous peak of 6 009~m.‘1n 1974 '
_ 5and the USA productlon in 1978 was hlgher than 1n the prev1ous year.—gr
: 'rever51ng for the first’ tlme the decllne Wthh set in after ‘the: peak
'J,riof 1973.; EEC fllllngs 1n 1978 represented over 30 % of the world total.*{i“

';r@fW1th1n the EEC the Uhlted Klngdom contlnued to be the largest producer
tln unit ‘terms,” hav1ng 1ncreased productlon each year 31nce 1975 to the

' highest total ‘yet of 563 m. unlts in 1978 Productlon in West

o of propellant usage in- EEC countrles. U

';:Germany, the Netherlands and.Belglum was marglnally lower 1n 1978

compared Wlth 1977 Italy 1ncreased productlon from 192 m. to 207 m.,wphfff

Tf'but 1n France output dropped sharply from 466 m. to 412 m. jm ff,”

t»\‘Personal products are stlll the largest sector accountlng for 54 2 A .
- of EEC fllllngs 1n 1978, compared w1th 58.7 % 1n 1976 but there have -
jﬁ’been 51gn1f1cant falls 1n the fllllngs for halrsprays antlpersplrants
f]and deoderants (personal products w1th hrgh CFC concentratlons) whlch ;
TRhave been partly offset by increases 1n the household and other cate-'{“'
'”r'gorles (frequently formulated w1thout CFCs) ‘ ‘ e

; Anotner problem in draw1ng comparlsons elther beLWLen Member States or
l~between sectors is that unlt statlstlcs are not a rellable gulde to

Erelative product volumes. - ‘,;f‘ ' fully S s }'/, - k,v:<”

iTable 4. 3. shows estlmates from an lndustrlal source of the dlStflbutlonj.x\

/

¥
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 TABLE 4.3. : PROPELLANT USAGE IN THE EEC : 1979

f; v h A i Propellant Usage Dlstributlon -

o % No of Aerosol Unlts

|Fluoro-  Hydro- - Diméthyl- Carbon |
carbon carbon - ether - dioxide
s pEate (pE') Rhatohy

| Belgium | s 28 . 18

|Demmark | s w0 -

France '\ SEi700 8 e

West Germany | 67 23 . - 10

lmaly {7 e 30 - 10
Netherlands | 10 70 15 o

o o ' s

§ource 3 confidential E

Y CFCs

11 and»'lz sUBSTITUTIoN N AEROSO’LS‘- 'TECHNICAL ?&spEcrs |

‘.31

362.

f'lnon-CE‘C propellants and changes 1n the aerosol demand pattern.v :

‘I‘he reductlon in CFCs 11 and 12 propellant usage between 1976 and
1979 is due to an unquantlflable comb:matlon of’ substltutlon by

g

Hydrocarbon (propane/butane) propellants are. provmg to be ‘the

,'prmca,pal substltutes for CFCs 11 and 12 w1th many flllers

3.3,

preferrmg to make gradual changes by us1ng GFC/hydrocarbon blends (e

Dimeth'ylle'therx (DME) has POtent:Lal as ah alternat:.ve to hydrocarbons “ e

because of better solvent propertles and m_'LSCle lity w1th water

. DME is malnly being used in Belglam and the Netherlands ~ Other -

~countries are waltlng before adoptlng DME pendlng a fuller examlna—"‘ ‘

~ tionof 1ts toxmologlcal propertles and researcn on **hese aspects

is belng supborted by the Netherlands uovernmc.nc. [P

i ,‘v't/"b :
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4. SOCIO-ECONOMIC ,Aéﬁf:crs.-oi? CFCs 11 AND 12 SUBSTITUTION

o 4@1. Thereanenb significant'neWHdata since'l978;

i ~f394 No fluorocarbon alternatlves for CFCs 11 and 12 acceptable for large S

e acale general use hawe yet emergea.:_

4 2 Ihere is. substantlal capltal 1nvestment entalled in convertlng to thedf‘
;\,pr1nc1pal CFC substltute - hydrocarbons - because of the exten51ve f"v”
'safety precautlons requlred -In urban areas it may be 1mpract1cable
,’ito comply w1th local regulatlons so- that a flller may have the
7,iioptlons of movlng that part of hls operatlons to another - 51te
'djcea51ng to produce aerosols or employ a contract flller. o "

‘14.3;'Ihe cost and.other problems attachng to converS1on bear more v
'“'l:heav1ly on the smaller flllers ‘and 1t is: expected that some large
.~flllers w1ll expand thelr bu51nesses and some small flllers w1ll :
fscease operatlon. There could be a greater net effect 1n countrles -
! jsuch as Eenmark and Ireland where all the flllers are comparatlvely
small . : . SRR L

bl414.ﬂAny reductlon 1n overall CFC productlon adversely affects the fluor—-‘:
" spar mlnlng 1ndustry and this 1s of spec1al concern 1n Italy. o b

, A reductlon of CFC~11/CFC—12 usage in- aerosols g01ng much beyond
,730 % is also llkely to ,cause soc1o—econom1c problems in the CFC
f;‘produc1ng and allled 1ndustry sectors because there 15 already an o
_{fover-capac1ty s1tuatlon and sales of CFCs for aerosols 1n the EEC

.J1n 1979 accounted for 45 % of productlon. ' u L



	



