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It has long been pos si ble for sci en tists to ig nore the so cial sci ences, hu man i -
ties and law. In deed, many sci en tists still pro test that le gal or so ci etal curbs
should not af fect their work; that it is the tech no log i cal ap pli ca tion of
pure sci ence that needs reg u la tion rather than that which is done in the
science lab o ra tory. A fa mous phys i cist once said (when asked about
the prac ti cal ap pli ca tion of his work) that if he be came aware of any prac -
ti cal ap pli ca tion he would im me di ately change that which he was do ing.

The need to ob tain money to fa cil i tate re search has di rected that
which is be ing done in the lab o ra tory. It is per haps true that sci ence has
al ways been achieved at the whim of a pa tron, and that the pa tron has of -
ten dic tated that which can or can not be re searched. In no va tion de pends
both of the qual ity of sci en tific re search and the reali sa tion of prac ti cal -
ity that fol lows dis cov ery. Much of the dis quiet (in some coun tries) that
is as so ci ated with ge netic mod i fi ca tion is re lated to the man ner of its ex -
ploi ta tion, par tic u larly in ag ri cul ture. Ad vances in med i cal sci ence that
have used the same tech nol ogy as that used for ag ri cul ture have oc ca -
sioned much less op pro brium. It may be that the reg u la tory sys tem that
con trols the in tro duc tion of pharmaceuticals into a mar ket has a greater
de gree of trust than that which is per ceived to im pact on ag ri cul ture and
chem i cals used therein.

Sci ence (and its ex ploi ta tion) has to be reg u lated by so ci ety which de -
cides on the norms that should ap ply. This reg u la tion needs to en sure
that ba sic sci ence is not in hib ited and that in no va tion can still oc cur.
Some coun tries have per mit ted re search on em bryos; oth ers have ap plied 
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the brakes. Some have per mit ted em bry onic stem cell re search; oth ers
con trol or even ban the re search. Leg is la tors in some ju ris dic tions have
in di cated that germ line gene ther apy is mor ally wrong. Hence the im -
pact on pure re search and de vel op ment of so cial ideas and law is sig nif i -
cant, and sci en tists and so cial sci en tists are be gin ning to re cog nise the
im por tance of work ing with and for one an other.

Sci ence is about push ing fron tiers, dis cov er ing how things work and why.
Of ten the ex per i ments them selves or the ap pa ra tus de signed for and used 
to in crease knowl edge are dan ger ous to the work ers in the fa cil ity if for
no other rea son than the re sults may be un pre dict able. This is dif fer ent
from de vel op ment of known sci ence, where pre dic tion of dan ger can be
made. To wards the end of the 20th cen tury at tempts were made to en sure 
the safety of those en gag ing in the sci ence - in so far as it is prac ti cal
when the un known is be ing probed. Ba sic rules that ad dress the safety of 
those who might be work ing on a topic, those who are work ing in the
same fa cil ity, or those who are ca su ally within the fa cil ity have been in -
sti tuted. In re al ity, safety laws only work if sci en tists are aware of them,
un der stand their logic and the rea son ing be hind them, and ac cept that
they are sen si ble. Where blan ket laws are ap plied that seem to lack cre -
dence or sense to those work ing in a lab o ra tory, they will not obey the
law. Law is brought into dis re pute if ap plied ex ces sively and with out an
un der stand ing of the dif fi cul ties re search sci en tists face in pur su ing new
knowl edge.

It is pos si ble to sep a rate the gen er a tion of new knowl edge in re search
laboratories from the ex ploi ta tion of that knowl edge in commercial endea- 
vour. The reg u la tory sys tems are dif fer ent, for in the first in stance it is pri -
mar ily those with ac cess to the re search fa cil i ties that need protection,
whilst there are many other ar eas of ma jor con cern when a prod uct is
released into a com mer cial en vi ron ment. Con sum ers ex pect pro tec tion;
sys tems of li a bil ity and re dress in case of harm need to be ad dressed; and 
the en vi ron ment needs pro tec tion in a sus tain able man ner. The com -
mer cial ex ploi ta tion of re search is sub ject to many le gal re straints. In
med i cine, drugs have to be shown to work and not to have ex ces sive
side-ef fects that may chal lenge those al ready ill in un ex pected ways.
Food has to be whole some and as safe as those al ready on the mar ket.
Con sumer pro tec tion law en acted in most coun tries en sures that prod ucts 
that have the po ten tial to harm those us ing them are ei ther not per mit ted
to en ter the mar ket place or are with drawn rap idly. Lit i ga tion has re -
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sulted in com pa nies be ing care ful about that which is in tro duced into
com merce. Pro tec tion of the en vi ron ment where ef fects may be in di rect
and even de layed for many years is much more dif fi cult.

While all phar ma ceu ti cal prod ucts and most in dus trial prod ucts have
been sub ject to reg u la tion, spe cific reg u la tion of mod ern bio tech nol ogy
has been in tro duced in many coun tries through out the world. The ac cept -
abil ity of these prod ucts in a par tic u lar market is gov erned by many fac tors 
which ap pear to re late to the cul ture (and even le gal cul ture) of the so ci ety.
The United States has ac cepted GM prod ucts (in par tic u lar foods) with lit tle 
op po si tion al though pub lic opin ion sur veys sug gest peo ple are wary. GM
derived med i cal prod ucts and drugs seem to be ac cept able in most so ci et -
ies, but GM foods (and to some ex tent feed) are deemed un ac cept able in
many, in clud ing most of the Eu ro pean Un ion.

The ex ploi ta tion of sci en tific endeavour for the fi nan cial gain of the
sci en tist and the in sti tu tion is also im por tant. The prop erty that is in -
herent in knowl edge, dis cov ery, in no va tion and in ven tion needs to be pro -
tected but also dis closed to other sci en tists in or der for knowl edge to prog -
ress. Sci en tists do not nec es sar ily have the ex pe ri ence or un der stand ing
to fully ex ploit that which they dis cover and in vent with out the in volve -
ment of non-sci en tists in the ex ploi ta tion of dis cov ery.

Eth i cal and le gal over sight is part of the story. In deed it is cru cial to al -
low ef fec tive re search to be done. To en sure that the dis cov ery, in ven tive
and in no va tive work is prop erly re warded, sys tems for as sur ing that the
in tel lec tual prop erty aris ing from sci en tific re search are also cru cial and
that so ci ety is not harmed by the work done by sci en tists. Tech nol o gists
are used to en sur ing in tel lec tual prop erty pro tec tion, sci en tists are not.
For many sci en tists pri vate gain from their re search is ab hor rent. They
work night and day to fur ther knowl edge, not to ob tain money. Pub li ca -
tion of their find ings so that fur ther re search is en abled is their aim, and
they view any sys tem that stops pub li ca tion (or de lays it) as in im i cal to
sci ence. On the other hand, fi nance is needed to per mit sci ence to pro -
ceed. A num ber of fund ing au thor i ties are be gin ning to re quire that all
funded sci ence meet strict le gal and eth i cal re quire ments. This means
that in or der to ob tain fund ing, sci en tists need to work with so cial sci en -
tists, ethicists and law yers to pur sue their pro jects. Col lab o ra tion is cru -
cial. It also re quires law yers, ethicists and so cial sci en tists to work with
sci en tists and pur sue and ob serve re search di rectly at the time it is done
rather than com men tate from afar.
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Bi o log i cal sci en tists are now able to mod ify liv ing be ings, in clud ing
hu man be ings, in ways that were not even dreamt of by sci ence fic tion
writ ers 50 years ago. We have a great deal of knowl edge about bi o log i -
cal sys tems, but as yet lit tle un der stand ing. Ex per i ments are able to be
done which may mod ify or gan isms (in clud ing our selves) in un pre dict -
able ways; this may af fect the germplasm and be ir re vers ible for fu ture
gen er a tions. Whilst not un der stand ing fully what has been done or the
man ner in which the change has af fected the prop er ties of the or gan ism
it is pos si ble to pro duce effective and “safe” prod ucts that en hance the
economic or so cial well-be ing of con sum ers. As early as 1975 the prob a ble
ben e fits of the new tech nol o gies were re cog nised if suit able pre cau tions
were put in place (Ashby com mit tee, 1975).1 

In 1986 a work ing group set up by the OECD2 con sid ered the im pli ca -
tions of the com mer cial use of mod ern bio tech nol ogy. Twenty years later
that which they as serted re mains con tro ver sial in much of the world.

Re com bi nant DNA tech ni ques re pre sent a de ve lop ment of con ven tio nal
pro ce du res. They per mit pre ci se al te ra tion, cons truc tion, re com bi na tion,
de le tion and trans lo ca tion of ge nes that may gi ve the re ci pient cells a de si -
ra ble phe noty pe. Mo reo ver, rDNA tech ni ques allow ge ne tic ma te rial to be 
trans fe rred in to, and to ex press in, anot her or ga nism which may be qui te

un re la ted to the sour ce of the trans fe rred DNA.3

At that time most of the ap pli ca tions of mod ern bio tech nol ogy (which
they de fined as solely the use of re com bi nant DNA) was pri mar ily lab o -
ra tory based. They ar gued that dif fer ent is sues arise when the tech nol ogy 
re sults in or gan isms be ing de lib er ately in tro duced into the en vi ron ment.
The as sess ment of po ten tial risks even of mi cro-or gan isms used in en vi ron -
men tal or ag ri cul tural ap pli ca tions was less de vel oped than the meth ods
used for as sur ing safety within in dus try. The OECD blue book presumed a
“pro vi sional ap proach... to con fer suf fi cient flex i bil ity to suit in di vid ual
coun tries” but hoped that in ter na tion ally safety cri te ria would even tu ally
be agreed.

JULIAN KINDERLERER72

1 Uni ted King dom (1975) “Re port of the Wor king Party on the Expe ri men tal Ma ni -
pu la tion of the Ge ne tic Com po si tion of Mi cro-or ga nisms”. Cmnd 5880 (Ja nuary 1975).

2 The Orga ni sa tion for Eco no mic Coo pe ra tion and De ve lop ment.
3 Re com bi nant DNA Sa fety Con si de ra tions: Sa fety con si de ra tions for in dus trial,

agri cul tu ral and en vi ron men tal ap pli ca tions of or ga nisms de ri ved by re com bi nant DNA
tech ni ques (“The Blue Book”), OECD, 1986.



In 1992 Agenda 21 was agreed at a meet ing of al most all the coun tries 
in the world in Rio de Ja neiro. Chap ter 16 ad dressed the is sues raised by
mod ern biotechnology and the coun tries agreed

…that the tech no logy can not re sol ve all the fun da men tal pro blems of en -
vi ron ment and de ve lop ment, so ex pec ta tions need to be tem pe red by rea -
lism. Ne vert he less, it pro mi ses to ma ke a sig ni fi cant con tri bu tion in ena -
bling the de ve lop ment of, for exam ple, bet ter health ca re, en han ced food
se cu rity through sus tai na ble agri cul tu ral prac ti ces, im pro ved sup plies of
po ta ble wa ter, mo re ef fi cient in dus trial de ve lop ment pro ces ses for trans -
for ming raw ma te rials, sup port for sus tai na ble met hods of af fo res ta tion

and re fo res ta tion, and de to xi fi ca tion of ha zar dous was tes.

There was a tan gi ble ex cite ment that mod ern bio tech nol ogy could
pro vide for the needs of the 21st cen tury. Where the 20th Cen tury had
been seen as the cen tury for elec tron ics, it was be lieved that the tech no -
log i cal drive of the 21st cen tury would be bio tech nol ogy. Per haps most
im por tantly (and this has been largely for got ten) the governments pro -
claimed that:

Go vern ments at the ap pro pria te le vel, with the as sis tan ce of in ter na tio nal
and re gio nal or ga ni za tions and with the sup port of non-go vern men tal or -
ga ni za tions, the pri va te sec tor and aca de mic and scien ti fic ins ti tu tions,
should im pro ve both plant and ani mal bree ding and mi cro-or ga nisms
through the use of tra di tio nal and mo dern bio tech no lo gies, to en han ce sus -
tai na ble agri cul tu ral out put to achie ve food se cu rity, par ti cu larly in de ve -
lo ping coun tries, with due re gard to the prior iden ti fi ca tion of de si red cha -
rac te ris tics be fo re mo di fi ca tion, ta king in to ac count the needs of far mers,
the so cioe co no mic, cul tu ral and en vi ron men tal im pacts of mo di fi ca tions
and the need to pro mo te sus tai na ble so cial and eco no mic de ve lop ment,
pa ying par ti cu lar at ten tion to how the use of bio tech no logy will im pact on 

the main te nan ce of en vi ron men tal in te grity.4

Even in Eu rope the in ev i ta bil ity of tech no log i cal ad vance through
mod ern bio tech nol ogy was re cog nised and wel comed in 1993 the Par lia -
men tary As sem bly of the Coun cil of Eu rope passed rec om men da tion
1213 (13th may 1993) on de vel op ments in bio tech nol ogy, for which
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there were many won der ful pros pects, but also for which there were
many con cerns.5 The Coun cil of Eu rope in cludes many coun tries in Cen -
tral and East ern Eu rope as well as those of the af flu ent Eu ro pean Un ion.6

The rec om men da tion noted that the gene pool has been wid ened far be -
yond the lim its of sex ual com pat i bil ity to en com pass the pos si bil ity of
trans fer ring genes from al most any or gan ism to oth ers. Amongst the
many uses of bio tech nol ogy it iden ti fied were the rais ing of ag ri cul tural
out puts (or re duc ing in puts), the re place ment of chem i cal her bi cides and
in sec ti cides or more ef fi cient tar get ing, the use of plants in in dus try,
changes in re sponses of crop plants to stress and even the clon ing of
meat an i mals “for par tic u lar mar kets or to form em bryo banks to main -
tain ge netic di ver sity”. The res o lu tion noted that there might be sig nif i -
cant draw backs re sult ing from the ap pli ca tion of the new bio tech nol ogy.
The pos si bil ity of new dis eases was raised, as were the po ten tial en vi ron -
men tal ef fects of trans gen ic or gan isms.7 Many of the ben e fits have been
ef fected, al though many do not real ise that vac cines, pharmaceuticals
and food ad di tives (such as chymosin and ascor bic acid) are of ten the
prod ucts of mod ern bio tech nol ogy.
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The sense of eu pho ria about bio tech nol ogy that the quoted doc u ments
pro vide be gan to be for got ten as the end of the 20th cen tury ar rived. In
Eu rope, in par tic u lar, sus pi cion as to the use of these tech nol o gies, plus
con cern at globalisation and the con trol that a small group of com pa nies
had over ag ri cul tural sup ply has meant that prod ucts de rived us ing mod ern 
bio tech nol ogy have not been able to en ter the mar ket. En vi ron men tal con -
cerns (pos si bly ex ag ger ated) and dis gust at in dus trial ised ag ri cul ture have
re sulted in a back lash that has meant that in much of Eu rope prod ucts do
not sell and that the main dis trib u tors of food have de cided not to stock
prod ucts con tain ing or of ten even de rived from GMOs. The move to wards 
or ganic ag ri cul ture and as ser tions of the need to re spect “terroir” is seen as 
im por tant in af flu ent Eu rope.

The as ser tion that re com bi nant DNA pro ce dures were sim ply a de vel -
op ment of con ven tional pro ce dures has not gen er ally been ac cepted ex -
cept by bi o log i cal sci en tists. There have been many sci en tists who be -
lieve that the trans fer of genes be tween non-com pat i ble or gan isms is
truly dif fer ent from tra di tional tech niques and con sti tutes some thing that
is re ally new. Mod ern bio tech nol ogy that per mits mod i fi ca tions that can -
not hap pen nat u rally has elic ited ex cite ment, fear and con cern for many
rea sons, and has been reg u lated from al most the ini tial ex per i ments that
al lowed ge netic ma te rial to be trans ferred among un re lated or gan isms.
Even as the tech nol o gies were be ing in vented there was con tro versy over 
the best man ner in which reg u la tory sys tems should be adopted. Mod ern
bio tech nol ogy is seen as dif fer ent to tra di tional se lec tion, for it per mits
the trans fer of char ac ter is tics that could not be achieved nat u rally and
from very dif fer ent or gan isms. Sci en tists of ten ar gue that the new tech -
niques are sim ply an ex ten sion of the con tin uum of se lec tion and ge netic 
mod i fi ca tion that has been used and con tin u ously mod i fied over hun -
dreds of years. These ‘tra di tional’ tech niques have changed mark edly
dur ing the 20th cen tury as our un der stand ing of the bi o log i cal pro cesses
has im proved. De lib er ate mu ta tion and many other ar ti fi cial tech niques
have al lowed se lec tion of char ac ter is tics be tween weakly com pat i ble or -
gan isms.

From the very be gin ning of the use of mod ern bio tech nol ogy reg u la -
tions (or guid ance) were in tro duced in those coun tries in which ex per i -
men ta tion was most ad vanced. The first def i ni tions used in le gal in stru -
ments were those of the United King dom and the United States:
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1. “Ge ne tic ma ni pu la tion” means the for ma tion of new com bi na tions of he ri ta -
ble ma te rial by the in ser tion of nu cleic acid mo le cu les, pro du ced by wha te ver
means out si de the cell, in to any vi rus, bac te rial plas mid, or ot her vec tor system
so as to allow their in cor po ra tion in to a host or ga nism in which they do not na -

tu rally oc cur but in which they are ca pa ble of con ti nued pro pa ga tion.8

2. “De fi ni tion of Re com bi nant DNA Mo le cu les”. In the con text of the -
se Gui de li nes, re com bi nant DNA mo le cu les are de fi ned as eit her (i) mo le -
cu les which are cons truc ted out si de li ving cells by joi ning na tu ral or
synthe tic DNA seg ments to DNA mo le cu les that can re pli ca te in a li ving
cell, or (ii) DNA mo le cu les that re sult from the re pli ca tion of tho se des cri -

bed in (i) abo ve.9

The def i ni tions are sim i lar, but not quite the same. For ex am ple,
self-clon ing (in which re com bi nant DNA is in tro duced, but it is DNA
which has been ex tracted from the same or gan ism (fam ily, spe cies?) that 
is re-in serted in a dif fer ent place) is not in cluded in the UK def i ni tion as
ge netic ma nip u la tion, but falls within that of the NIH Guide lines.

The UK had reg u lated the ge netic “ma nip u la tion” of mi cro-or gan isms
start ing in 1978, and by 1983 had a full set of le gally bind ing reg u la tions in
place. The United States chose not to put new spe cific reg u la tions in place,
but spec i fied guide lines (the NIH Guide lines) which iden ti fied the man ner
in which such or gan isms should be used by those funded by the Na tional
In sti tutes of Health. In 1986 the US gov ern ment pub lished its Co or di nated
Frame work for the Reg u la tion of Bio tech nol ogy10 which de scribed the

…com prehen si ve fe de ral re gu la tory po licy for en su ring the sa fety of bio -
tech no logy re search and pro ducts. Exis ting sta tu tes pro vi de a ba sic net -
work of agency ju ris dic tion over both re search and pro ducts; this net work
forms the ba sis of this coor di na ted fra me work and helps as su re rea so na ble 
sa fe guards for the pu blic. This fra me work is ex pec ted to evol ve in ac cord

with the ex pe rien ces of the in dustry and the agen cies.

The laws that al ready ex isted in the United States reg u lated spe cific
prod uct uses, such as foods or pes ti cides. It was con sid ered that ge net i -
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cally mod i fied or gan isms posed no new risks that could not be cov ered
us ing the ex ist ing sys tem.“This ap proach pro vi des the op por tu nity for si -
mi lar pro ducts to be trea ted si mi larly by par ti cu lar re gu la tory agen cies”.

The un derl ying po licy ques tion was whet her the re gu la tory fra me work
that per tai ned to pro ducts de ve lo ped by tra di tio nal ge ne tic ma ni pu la tion
tech ni ques was ade qua te for pro ducts ob tai ned with the new tech ni ques. A 
si mi lar ques tion aro se re gar ding the suf fi ciency of the re view pro cess for
re search con duc ted for agri cul tu ral and en vi ron men tal ap pli ca tions. Upon
exa mi na tion of the exis ting laws avai la ble for the re gu la tion of pro ducts
de ve lo ped by tra di tio nal ge ne tic ma ni pu la tion tech ni ques, the wor king
group con clu ded that, for the most part, the se laws as cu rrently im ple men -
ted would ad dress re gu la tory needs ade qua tely. For cer tain mi cro bial pro -
ducts, ho we ver, ad di tio nal re gu la tory re qui re ments, avai la ble un der exis -

ting sta tu tory aut ho rity, nee ded to be es ta blis hed.11

COORDINATED FRAMEWORK–APPROVAL OF COMMERCIAL

BIOTECHNOLOGY PRODUCTS 198612

Foods/Food Ad di tives FDA

Hu man Drugs, Med i cal De vices and Biologics FDA

An i mal Drugs FDA

An i mal Biologics APHIS

Other Con tained Uses EPA

Plants and An i mals APHIS, FSIS, FDA

Pes ti cide Mi cro or gan isms re leased in the en vi ron ment EPA, APHIS

Other Uses (mi cro or gan isms), Inter-ge neric Com bi na tion EPA, APHIS

Intra-ge neric Com bi na tion: Patho genic Source Or gan ism:

1. Ag ri cul tural Use APHIS

2. Non-Ag ri cul tural use EPA, APHIS

No patho genic Source or gan isms EPA Re port

Non-en gi neered Patho gens
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1. Ag ri cul tural Use APHIS

2. Non-Ag ri cul tural Use EPA, APHIS

Non En gi neered Patho gens EPA Re port

The US Admi nis tra tion de ci ded to iden tify the va rious tasks nee ded to re -
gu la te bio tech no logy and clearly in di ca te the Agency and even the law
which would be used to en su re that the se tech no lo gies we re used sa fely.
Other coun tries did not (at the ti me) ha ve the ran ge of en vi ron men tal,
food, drug and sa fety le gis la tion in pla ce that per mit ted ef fec ti ve use of
exis ting le gis la tion. In the US it was de ci ded that ju ris dic tion over the
many dif fe rent bio tech no logy pro ducts would be de ter mi ned by their use
rat her than the man ner of their pro ducts, just as was the ca se for tra di tio -

nal pro ducts.

This strat egy is still in place, al though each of the agen cies has tried to
in sti tute rules or pro ce dures that main tain pub lic con fi dence in the new
prod ucts. The United States de cided that la bel ling of prod ucts pro duced
us ing GMOs would be su per flu ous as it pro vides no use ful in for ma tion.

Coun tries have cho sen to use a va ri ety of trig gers for reg u la tion of
bio tech nol ogy. The three main strat e gies for reg u la tion of mod ern bio -
tech nol ogy are ex em pli fied in the reg u la tory sys tems in tro duced by the
United States (which has al ready been dis cussed), Eu rope and Can ada.

In Eu rope it is the us ing of mod ern bio tech nol ogy as de fined in the
Di rec tives that trig gers the reg u la tory pro cess, and a pack age of Di rec -
tives and Reg u la tions have been in tro duced to cover a vast range of
activities:

• Di rec ti ve 90/219/EEC, as amen ded by Di rec ti ve 98/81/EC, on the
con tai ned use of ge ne ti cally mo di fied mi cro-or ga nisms (GMMs),
re gu la tes re search and in dus trial work ac ti vi ties in vol ving GMMs
un der con di tions of con tain ment. This in clu des work ac ti vi ties in
la bo ra to ries. Mar ke ting of GMMs is addressed in Directive 2001/18.

• Di rec ti ve 2001/18 on the de li be ra te re lea se in to the en vi ron ment of 
ge ne ti cally mo di fied or ga nisms is a “ho ri zon tal” Di rec ti ve, which
re gu la tes ex pe ri men tal re lea ses and the pla cing on the mar ket of
ge ne ti cally mo di fied or ga nisms. Whe re ap pro pria te le gis la tion exists 
for par ti cu lar pro ducts which pro vi des for a spe ci fic en vi ron men tal
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risk as sess ment and for re qui re ments as re gards risk ma na ge ment,
la be lling, mo ni to ring as ap pro pria te, and in for ma tion to the pu blic
etc at least equi va lent as that re qui red in the Di rec ti ve, the ma jor
part of the Di rec ti ve re la ting to mar ke ting of the se pro ducts is
su per se ded.

• Re gu la tion 1829/2003 on GM food and feed re gu la tes the pla cing
on the mar ket of food and feed pro ducts con tai ning or con sis ting of 
GMOs and al so pro vi des for the la be lling of such pro ducts to the
fi nal con su mer.

• Re gu la tion 1830/2003 on tra cea bi lity and la be lling of GMOs and
the tra cea bi lity of food and feed pro ducts from GMOs in tro du ces a
har mo ni sed EU system to tra ce and la bel GMOs and to tra ce food
and feed pro ducts pro du ced from GMOs.

• Re gu la tion 641/2004 on the de tai led ru les for the im ple men ta tion
of Re gu la tion 1829/2003.

• Re gu la tion 1946/2003 on trans boun dary mo ve ment of GMOs
(gi ving ef fect to obli ga tions un der the Car ta ge na Pro to col)

• Di rec ti ve 2004/35 on en vi ron men tal lia bi lity with re gard to the
pre ven tion and re med ying of en vi ron men tal da ma ge (to be imple-
men ted in Mem ber Sta te le gis la tion by 30 April 2007).13 Amongst
many ac ti vi ties con si de red to ha ve ma jor en vi ron men tal im pli ca tions
the Di rec ti ve in clu des both any con tai ned use, in clu ding trans port,
in vol ving ge ne ti cally mo di fied mi cro-or ga nisms (as de fi ned by
Coun cil Di rec ti ve 90/219/EEC) and any de li be ra te re lea se in to the
en vi ron ment, trans port and pla cing on the mar ket of ge ne ti cally
mo di fied or ga nisms (as de fi ned by Di rec ti ve 2001/18/EC).

• Com mis sion Re com men da tion of 23 July 2003 on gui de li nes for
the de ve lop ment of na tio nal stra te gies and best prac ti ces to en su re
the co-exis ten ce of ge ne ti cally mo di fied crops with con ven tio nal
and or ga nic far ming. This re com men da tion pro vi des for na tio nal
go vern ments to ma ke de ci sions in re la tion to coe xis ten ce, but
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“Sin ce only aut ho ri sed GMOs can be cul ti va ted in the EU, and the
en vi ron men tal and health as pects are al ready co ve red by Di rec ti ve
2001/18/EC, the pen ding is sues still to be ad dres sed in the con text
of co-exis ten ce con cern the eco no mic as pects as so cia ted with the
admix tu re of GM and non-GM crops”.14 The Gui de li nes re cog ni se
the dif fi cul ties that are li kely to ari se and sta te that “Mea su res for
co-exis ten ce should be ef fi cient and cost-ef fec ti ve, and pro por tio na te.
They shall not go be yond what is ne ces sary in or der to en su re that
ad ven ti tious tra ces of GMOs stay be low the to le ran ce thres holds set 
out in Com mu nity le gis la tion. They should avoid any un ne ces sary
bur den for far mers, seed pro du cers, coo pe ra ti ves and ot her ac tors
as socia ted with any production type.

Con tained use, whether in dus trial or lab o ra tory based has hardly been
af fected by the con tro versy that rages in Eu rope about the use of the
tech nol o gies; this means that the man u fac ture of pharmaceuticals, chem -
i cals and even food and feed ad di tives or enhancers con tin ues rel a tively
un abated. The new Reg u la tion on la bel ling foods de rived from GMOs
may impact on the last of these.

In the United States, be cause cur rent law is used, the trig ger tends to
be the use of or gan isms that are pests —plant pests for ex am ple— in the
man u fac ture of the or gan ism if the US De part ment of Ag ri cul ture is to
be in volved. There is a dif fer ent trig ger for each of the agen cies, al -
though all trans gen ic or gan isms that have been in tro duced so far have
been re quired to meet some reg u la tory sys tem that ef fec tively takes their 
transgenic origin into account.

Can ada uses a con cept of nov elty to trig ger the reg u la tory pro cess.
“Health Can ada de fines novel foods as:

• prod ucts that have never been used as a food;

• foods which re sult from a pro cess that has not pre vi ously been used 
for food; or

• foods that have been mod i fied by ge netic ma nip u la tion. This last
cat e gory of foods have been de scribed as ge net i cally mod i fied foods.
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It is Health Can ada’s re spon si bil ity to as sess the safety of novel
foods”.15 This means that al though the trig ger is nov elty, all ge net i cally
mod i fied prod ucts are con sid ered novel and “should be sub ject to rig or -
ous sci en tific as sess ment”.16 A ma jor crit i cism of the pro cess de vel oped
in Can ada has been the lack of trans par ency in the as sess ment pro cess
for novel prod ucts.  There is, how ever, a new com mit ment by the Gov -
ern ment of Canada to “Smart Reg u la tion” reg u la tion across all ar eas of
Gov ern ment. It is the in ten tion, amongst oth ers, to pro tect the pub lic in -
ter est – “Smart Reg u la tion strives to find the right blend of pol icy in stru -
ments to achieve the great est over all ben e fit to Ca na di ans, rec og niz ing
that so cial, en vi ron men tal, and eco nomic objectives are mu tu ally sup -
port ing”. Trans par ency is re cog nised as im por tant, and the new pol icy
has, as one of its ob jec tives “Im proved trans par ency, ef fi ciency, time li -
ness and pre dict abil ity of reg u la tory and de ci sion-mak ing pro cesses, and 
re duced ad min is tra tive bur den for busi nesses and cit i zens”.17

The re gu la tion of bio tech no logy pre sents many cha llen ges, in clu ding the
fast pa ce of scien ti fic chan ge that cros ses con ven tio nal li nes of re gu la tory
aut ho rity. The Ca na dian Bio tech no logy Stra tegy will in clu de a po licy fra -
me work and ac tion plan ai med at im pro ving the re gu la tion of bio tech no -
logy and en han cing the ca pa city of re gu la tors to mo re quickly res pond to
bio tech no logy in no va tions, for exam ple in health and agri cul tu re, that can
be ne fit Ca na dians. Whi le pro gress has been ma de in so me areas, such as
aqua tic bio tech no logy, the com ple xity of bio tech no logy and the in vol ve -
ment of mul ti ple re gu la tors in the pro cess of de sig ning a streng the ned re -
gu la tory fra me work has led to a de lay in de li ve ring on March 2005 com -
mit ments. The prio rity for fall 2005 is de ve lo ping a po licy fra me work for

no vel bio tech no logy pro ducts.

The rea son for quot ing this Ca na dian in for ma tion in full is that many
of those ob serv ing the sys tems for reg u la tion of bio tech nol ogy have con -
sid ered the Ca na dian sys tem to be one of those worth em u lat ing in other
coun tries were the trans par ency to be im proved.
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Many anal y ses have sug gested that once the pro cess is started, the risk 
as sess ment and man age ment pro cesses are very sim i lar. “For ex am ple,
all mod i fied or gan isms that would re quire reg u la tion un der the Eu ro pean 
sys tem have been as sessed in both the Ca na dian and United States”.

The Cartagena Pro to col re quires that Safety As sess ment should be car ried
out in a sci en tif i cally sound man ner.18 This has many interpretations. In
the United States it is ar gued that it is only sci ence that should be taken into 
ac count. In much of Eu rope, how ever, so cial, eth i cal and eco nomic is -
sues are ad dressed. “The risk as sess ment is sci ence based, but the de ci -
sion may take other fac tors into ac count”.

The Pro to col is very spe cific on what socio-eco nomic con sid er ations
could be taken into ac count.

The Par ties, in rea ching a de ci sion on im port un der this Pro to col or un der
its do mes tic mea su res im ple men ting the Pro to col, may ta ke in to ac count,
con sis tent with their in ter na tio nal obli ga tions, so cio-eco no mic con si de ra -
tions ari sing from the im pact of li ving mo di fied or ga nisms on the con ser -
va tion and sus tai na ble use of bio lo gi cal di ver sity, es pe cially with re gard

to the va lue of bio lo gi cal di ver sity to in di ge nous and lo cal com mu ni ties.19

The con cept of sound sci ence “ap plied to both risk as sess ment pro ce -
dures and to the de ci sion pro cess” would seem to be worth pur su ing, for
it means that de ci sions are dis tanced from po lit i cal con sid er ations and
are based purely on fact de ter mined ex per i men tally. How ever, on many
oc ca sions the sci en tific ev i dence is neu tral or equiv o cal. Worse, fur ther
ex per i men ta tion may not pro vide any res o lu tion as to risk or ac cept abil -
ity, for bi o log i cal sys tems are open sys tems which are not nec es sar ily
pre dict able. How then may de ci sions be made?

Ar ti cle 5(7) of the Agree ment on the Ap pli ca tion of San i tary and
Phytosanitary Mea sures (WTO) fails to ad dress this prob lem ef fec tively
as there is a pre sump tion that where the sci ence does not pro vide the an swer
fur ther ex per i men ta tion will en able a ra tio nal de ci sion to be taken:20
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18 Car ta ge na Pro to col Arti cle 15(1) in clu des “Risk as sess ments un der ta ken pur suant
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In ca ses whe re re le vant scien ti fic evi den ce is in suf fi cient, a Mem ber may

pro vi sio nally adopt sa ni tary or phyto sa ni tary mea su res on the ba sis of

avai la ble per ti nent in for ma tion, in clu ding that from the re le vant in ter na -
tio nal or ga ni za tions as well as from sa ni tary or phyto sa ni tary mea su res
ap plied by ot her Mem bers. In such cir cums tan ces, Mem bers shall seek to
ob tain the ad di tio nal in for ma tion ne ces sary for a mo re ob jec ti ve as sess -
ment of risk and re view the sa ni tary or phyto sa ni tary mea su re ac cor dingly 

wit hin a rea so na ble pe riod of ti me.
Whe re scien ce does (or can not) pro vi de an une qui vo cal ans wer to the

in tro duc tion to the en vi ron ment of GMOs the be ne fit of using the tech no -
logy may point to ac cep ting risk, but mo ni to ring the in tro duc tion and en -
su ring (so far as is pos si ble) that the or ga nism can be re ca lled in the event
of harm to hu mans or the en vi ron ment. This would ap pear to be the main
con ten tion of or ga ni sa tions such as Green Pea ce and Friends of the Earth,
who ar gue that the risks are too great and that such or ga nisms should not
be re lea sed in to the en vi ron ment at all. A coun ter ar gu ment is that the pro -
ducts of mo dern bio tech no logy are being used in hu ge amounts in agri cul -
tu re and in food, ha ve been used for over 10 years, and the re is litt le if any 
evi den ce of harm to eit her the en vi ron ment or to hu man health. Indeed,

the re is sig ni fi cant evi den ce of be ne fit.

The most im por tant in ter na tional treaty re lat ing to mod ern bio tech nol -
ogy is the Con ven tion on Bi o log i cal Di ver sity (CBD). It was agreed in
1992 and has as its ob jec tives the con ser va tion of bi o log i cal di ver sity,
the sus tain able use of its com po nents and the fair and eq ui ta ble shar ing
of the ben e fits aris ing out of the uti li za tion of ge netic re sources, in clud -
ing by ap pro pri ate ac cess to ge netic re sources and by ap pro pri ate trans -
fer of rel e vant tech nol o gies, tak ing into ac count all rights over those re -
sources and to tech nol o gies, and by ap pro pri ate fund ing. The CBD has
188 mem bers,21 but the United States (which signed the treaty in 1993) is 
one of the few coun tries in the world that has cho sen not to be come a
Party to the Con ven tion. Mex ico rat i fied the treaty in 1993. In or der to
en sure that bi o log i cal di ver sity is pro tected, the CBD re quires, through
Ar ti cle 8(g), that Mem ber States in sti tute na tional frame works in or der
to “[E]stablish or main tain means to reg u late, man age or con trol the risks 
as so ci ated with the use and re lease of liv ing mod i fied or gan isms re sult -
ing from bio tech nol ogy which are likely to have ad verse en vi ron men tal
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im pacts that could af fect the con ser va tion and sus tain able use of bi o log i -
cal di ver sity, tak ing also into ac count the risks to hu man health”. In the
early part of this cen tury few coun tries had in sti tuted the in ter nal sys -
tems to as sure the safe use of the tech nol ogy, even where the tech niques
termed mod ern bio tech nol ogy had al ready be come ba sic tools within re -
search institutes, universities and bio-industry. 

Most coun tries to day have adopted a con sen sus that as sures that
where mod ern bio tech nol ogy is used, it will be reg u lated. The Cartagena 
Pro to col was agreed in 2000, came into force in 2003 and there are now
129 Par ties to the Pro to col.22 This pro to col pro vides for reg u la tory sys -
tems pri mar ily where liv ing mod i fied or gan isms (LMOs) are trans ferred
be tween coun tries. It is un for tu nate that most of the coun tries that pro -
duce ag ri cul tural prod ucts that are LMOs have (so far) cho sen not to be -
come party to the treaty. The ob jec tive of the Pro to col is “to con trib ute
to en sur ing an ad e quate level of pro tec tion in the field of the safe trans -
fer, han dling and use of liv ing mod i fied or gan isms re sult ing from mod -
ern bio tech nol ogy that may have ad verse ef fects on the con ser va tion and 
sus tain able use of bi o log i cal di ver sity, tak ing also into ac count risks to
hu man health, and spe cif i cally focusing on transboundary move ments”.
The ob jec tive also pro vides for a pre cau tion ary ap proach in its ob jec tive. 
This has been sub ject to ex ten sive de bate. The US in sis tence on “sound
sci ence” as the ba sis for de ci sions as to whether these prod ucts should be 
in tro duced into the en vi ron ment is re flected in the man ner in which risk
as sess ment is iden ti fied (ar ti cle 15 and annex III). It is ar gued that po lit i -
cal de ci sions should not in flu ence de ci sions on the ac cept abil ity of
individual products.

The def i ni tion of mod ern bio tech nol ogy23 in the Pro to col is

The ap pli ca tion of:
a. In vi tro nu cleic acid tech ni ques, in clu ding re com bi nant deoxy ri bo nu -

cleic acid (DNA) and di rect in jec tion of nu cleic acid in to cells or or ga ne lles, or

b. Fu sion of cells be yond the ta xo no mic fa mily,
that over co me na tu ral physio lo gi cal re pro duc ti ve or re com bi na tion ba -

rriers and that are not tech ni ques used in tra di tio nal bree ding and se lec -
tion.
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The pro vi sions of the Cartagena Pro to col ex tend only to those or gan -
isms re sult ing from mod ern bio tech nol ogy that might cause po ten tial
adverse ef fects to the con ser va tion and sus tain able use of biodiversity.
Human health has “then” to be taken into ac count. How ever, when de -
sign ing a reg u la tory sys tem for biosafety, it is le git i mate to as sure safety
of the en vi ron ment and hu man health in gen eral, with the needs for the
Pro to col form ing a sub-set within the reg u la tory sys tem. It seems likely
that any at tempt to link the pro tec tion of hu man health to leg is la tion that
pri mar ily ad dresses biodiversity would not be ac cept able to most leg is la -
tures.

A ma jor is sue raised in the Pro to col is trans par ency and pub lic in -
volve ment in the de ci sion mak ing pro cess. This trans par ency (ad dressed
in Ar ti cle 23) re quires in par tic u lar that (in ac cor dance with their re spec -
tive laws and reg u la tions) Par ties should con sult the pub lic in the de ci -
sion-mak ing pro cess and make the re sults of any de ci sions pub lic.

Al though a pro to col to the ma jor mul ti lat eral en vi ron ment agree ment
(CBD) it is pri mar ily a trade agree ment re lat ing to the move ment across
na tional bound aries of or gan isms that have been mod i fied us ing mod ern
bio tech nol ogy as iden ti fied in the ob jec tive. Hence, once in place it be -
came more im por tant than be fore to en sure that the nec es sary le gal in -
stru ments are in place to per mit cross-bor der trade be tween Par ties to the 
Pro to col and other Par ties or coun tries not party to the treaty.

The ob jec tive of the Cartagena Pro to col is pred i cated on the “pre cau -
tion ary ap proach con tained in Prin ci ple 15 of the Rio Dec la ra tion on En -
vi ron ment and De vel op ment”. In ter pre ta tions of this dif fer sig nif i cantly,
and have led to ma jor dis agree ments amongst those in volved in the dis -
cus sion be fore and since the Pro to col was agreed. Prin ci ple 15 is “In or -
der to pro tect the en vi ron ment, the pre cau tion ary ap proach shall be
widely ap plied by States ac cord ing to their ca pa bil i ties. Where there are
threats of se ri ous or ir re vers ible dam age, lack of full sci en tific cer tainty
shall not be used as a rea son for post pon ing cost-ef fec tive mea sures to
prevent en vi ron men tal deg ra da tion”.

The Eu ro pean Un ion is the main pro tag o nist of the Pre cau tion ary ap -
proach.

The is sue of when and how to use the pre cau tio nary prin ci ple, both wit hin
the Eu ro pean Union and in ter na tio nally, is gi ving ri se to much de ba te, and to
mi xed, and so me ti mes con tra dic tory views. Thus, de ci sion-ma kers are cons -
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tantly fa ced with the di lem ma of ba lan cing the free dom and rights of in di vi -
duals, in dustry and or ga ni sa tions with the need to re du ce the risk of ad ver se
ef fects to the en vi ron ment, hu man, ani mal or plant health. The re fo re, fin ding
the co rrect ba lan ce so that the pro por tio na te, non-dis cri mi na tory, trans pa rent
and cohe rent ac tions can be ta ken, re qui res a struc tu red de ci sion-ma king pro -

cess with de tai led scien ti fic and ot her ob jec ti ve in for ma tion.24

In para graph 6 of the sum mary of this doc u ment it states.
Where ac tion is deemed nec es sary, mea sures based on the pre cau tion -

ary prin ci ple should be, inter alia:

• pro por tio nal to the cho sen le vel of pro tec tion, re qui ring the
tai lo ring of mea su res so as to achie ve an agreed le vel of pro tec tion. 
“A to tal ban may not be a pro por tio nal res pon se to a po ten tial risk”.

• non-dis crim i na tory in their ap pli ca tion, com pa ra ble sit u a tions should
be treated in a sim i lar man ner.

• con sis tent with si mi lar mea su res al ready ta ken – mea su res should
be of com pa ra ble sco pe and na tu re to tho se ta ken in ot her areas
whe re mo re in for ma tion is available.

• ba sed on an exa mi na tion of the po ten tial be ne fits and costs of
ac tion or lack of ac tion (in clu ding, whe re ap pro pria te and fea si ble,
an eco no mic cost/be ne fit analy sis). De ci sions as to whet her to act
or not would be ba sed on the scientific data available

• sub ject to re view, in the light of new scien ti fic da ta and whe re new
in for ma tion is avai la ble de ci sions should be re vi sed ac cor dingly, and

• ca pa ble of as sign ing re spon si bil ity for pro duc ing the sci en tific ev i dence
nec es sary for a more com pre hen sive risk as sess ment “Coun tries
that im pose a prior ap proval (mar ket ing authorisation) re quire ment
on prod ucts that they deem dan ger ous a pri ori re verse the bur den of 
prov ing in jury, by treat ing them as dan ger ous un less and un til
busi nesses do the sci en tific work nec es sary to dem on strate that they
are safe”.

Other coun tries have also em braced pre cau tion in re la tion to ge net i -
cally mod i fied or gan isms. Can ada has stated that “Prin ci ple 15 of the
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1992 Rio Dec la ra tion on En vi ron ment and De vel op ment, and the ap -
proach that it rep re sents are con sis tent with to day’s reg u la tory prac tices
in the field of en vi ron men tal pro tec tion in Can ada”.25 They in di cate that
guid ance and as sur ance are re quired as to the con di tions gov ern ing the
ac tions that need to be taken.26

The new law on ge ne ti cally mo di fied or ga nisms adop ted in Me xi co in
200527 ad dres ses the pre cau tio nary ap proach ex pli citly – pri ma rily in Arti -
cles 9 and 63. The wor ding is very si mi lar to that found in the Car ta ge na

Pro to col.
Whe re the re is a threat of se rious or irre ver si ble da ma ge, the un cer -

tainty re gar ding the le vel of the po ten tial risk that the GMOs may po se to
bio lo gi cal di ver sity or hu man health shall not be used as a rea son for the
Mi nistry to post po ne the adop tion of cost-ef fec ti ve mea su res to pre vent
the ne ga ti ve im pact on bio lo gi cal di ver sity or hu man health. In adop ting
such mea su res the Mi nistry will ta ke in to ac count the exis ting scien ti fic
evi den ce, which ser ves as the ba sis or cri te ria for the es ta blish ment of the
mea su re or mea su res; the ad mi nis tra ti ve pro ce du res set forth in this law,
and the com mer cial re gu la tion con tai ned in in ter na tio nal agree ments and

trea ties of which Me xi co is a Party.28

Re gu la tory is sues are a ma jor con cern of de ve lo ping coun tries. They
see the ra pid adop tion of the tech no logy in the Uni ted Sta tes, Ca na da and
Argen ti na, all of which ha ve slightly dif fe rent cri te ria for the ac cep ta bi lity 
of the se or ga nisms, and the al most to tal re jec tion of GMOs in ten ded for
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25 Action Plan of the Go vern ment of Ca na da in res pon se to the Ro yal So ciety of Ca -
na da Expert Pa nel Re port Ele ments of Pre cau tion: Re com men da tions for the Re gu la tion
of Food Bio tech no logy in Ca na da, Go vern ment of Ca na da, 23 No vem ber 2001.

26 A Ca na dian Pers pec ti ve on the Pre cau tio nary Approach/Prin ci ple —Pro po sed
Gui ding Prin ci ples.

27  Ley de Bio se gu ri dad de Orga nis mos Ge né ti ca men te Mo di fi ca dos, 18 March 2005,
en te red in to for ce 17 April 2005.

28  Arti cle 63 (se cond pa ra graph):

“En ca so de pe li gro de da ño gra ve o irre ver si ble, la in cer ti dum bre acer ca del ni vel
de los po si bles ries gos que los OGMs pue dan cau sar a la di ver si dad bio ló gi ca o a la sa lud 
hu ma na, no de be rá uti li zar se co mo ra zón pa ra que la Se cre ta ría co rres pon dien te pos ter -
gue la adop ción de me di das efi ca ces que im pi dan la afec ta ción ne ga ti va de la di ver si dad
bio ló gi ca o de la sa lud hu ma na. En la adop ción de di chas me di das, la Se cre ta ría co rres -
pon dien te to ma rá en cuen ta la evi den cia cien tí fi ca exis ten te que le sir va de fun da men to o 
cri te rio pa ra el es ta ble ci mien to de la me di da o me di das; los pro ce di mien tos ad mi nis tra ti -
vos es ta ble ci dos en es ta Ley, y la nor ma ti vi dad co mer cial con te ni da en tra ta dos y acuer -
dos in ter na cio na les de los que los Esta dos Uni dos Me xi ca nos sean par te”.



de li be ra te re lea se in to the en vi ron ment in the Eu ro pean Union. The re
would be an enor mous be ne fit if the new plants (in par ti cu lar) could be
used, but the re are dan gers both to the en vi ron ment and to tra de whe re a
ma jor mar ked is the Eu ro pean Union. The be ne fits of cu rrent crops are
that sig ni fi cantly less che mi cal is nee ded to pro tect the crops (in theory).

Trust is im por tant.

In 2000 the main United Na tions fi nan cial or gani sa tion for fund ing
en vi ron men tal pro jects, the Global En vi ron ment Fa cil ity (GEF) agreed
an Ini tial Strat egy for Biosafety.29 The strat egy was de vel oped in re sponse 
both to a res o lu tion of its own gov ern ing Coun cil and Ar ti cle 28 of the
Pro to col that iden ti fied the GEF as the Fi nan cial Mech a nism for the treaty. 
It was agreed that “[t]he man date en vis aged is con sis tent with the GEF’s
gen eral ap proach of as sist ing ac tion that is ben e fi cial to the global en vi -
ron ment, since na tional ac tion on biosafety will yield global ben e fits in
terms of con ser va tion and sus tain able use of bi o log i cal re sources”. The
plan that was de vised for fund ing by the GEF was aimed at:

(a) as sis ting coun tries to pre pa re for the entry in to for ce of the Car ta ge na
Pro to col on Bio sa fety through the es ta blish ment of na tio nal bio sa fety fra -
me works, in clu ding streng the ning ca pa city for risk as sess ment and ma na -

ge ment with a wi de de gree of sta kehol der par ti ci pa tion,
(b) pro mo ting in for ma tion sha ring and co lla bo ra tion at the re gio nal and 

sub-re gio nal le vel and among coun tries that sha re the sa me bio mes/

ecosy stems, and
(c) pro mo ting iden ti fi ca tion, co lla bo ra tion and coor di na tion among ot -

her bi la te ral and mul ti la te ral or ga ni za tions to as sist ca pa city-buil ding for
the Pro to col and ex plo re the op ti mi za tion of part ners hips with such or ga -

ni za tions.

Each of these aims was laud able and a sig nif i cant sum of money was
provided to the im ple ment ing agen cies (United Na tions En vi ron ment
Programme, United Na tions De vel op ment Programme and the World Bank) 
to as sure the de vel op ment of ap pro pri ate biosafety sys tems in coun tries that
were com mit ted to mem ber ship of the Pro to col. The GEF agreed to
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29  GEF Coun cil, No vem ber 1-3, 2000, Agen da Item 5(c) GEF/C.16/4/Rev.1.



(a) A pro ject to as sist in te res ted sig na to ries to the Car ta ge na Pro to col in

es ta blis hing na tio nal bio sa fety fra me works;
(b) in di vi dual, country-ba sed de mons tra tion pro jects, through any of

the GEF Imple men ting Agen cies, to as sist in ca pa city-buil ding to im ple -

ment na tio nal bio sa fety fra me works;
(c) coor di na tion with ot her mul ti la te ral and bi la te ral or ga ni za tions pro -

vi ding as sis tan ce in the area of bio sa fety;
(d) sup port to ena ble coun tries to par ti ci pa te in the bio sa fety clea -

ring-hou se, on ce the clea ring-hou se terms of re fe ren ce are agreed upon by 

the Par ties; and
(e) en han ce ment of the scien ti fic and tech ni cal ad vi ce to the GEF on

bio sa fety is sues.

This de ci sion re sulted in a ma jor se ries of pro jects de signed to as sist
coun tries to im ple ment Na tional Biosafety Frame works that would per -
mit de ci sions to be made as to the mech a nisms for the na tional im ple -
men ta tion of the pro vi sions of the Cartagena Pro to col. There were two
kinds of pro ject en vis aged. Those de vel op ing coun tries that had some
frame work in place would be funded to im ple ment the Biosafety Frame -
work so as to be fully com pli ant with the Cartagena Pro to col. The GEF
Coun cil ap proved 12 pro pos als for dem on stra tion pro jects. Two of those
pro jects (In dia and Co lom bia) were co or di nated by the World Bank, two
(Ma lay sia and Mex ico) by UNDP and eight by UNEP. The main pro ject, 
co or di nated by UNEP even tu ally in volved over 120 coun tries and was
de signed to as sist coun tries in de vel op ing a na tional biosafety frame -
work. The ini tial phase of the pro ject within coun tries ad dressed the need 
to as sist coun tries to iden tify ex ist ing tech no log i cal and le gal ca pac ity. It 
was ex pected that the pro cess would help iden tify the tal ent, ex per tise
and ex pe ri ence in the coun tries (or re gion) and the gaps that would need
to be fol lowed to en sure that risk could prop erly be as sessed, man aged
and com mu ni cated. The pro cess re quired the par tic i pat ing States to:

1. Con duct sur veys to pro vi de de tai led know led ge of the use of bio -
tech no logy wit hin the country, and was ex pec ted to in clu de all or -
ga ni za tion that we re in vol ved in using mo dern bio tech no logy and
the reby allow the ef fi cient in te rac tion bet ween the pu blic and pri -
va te sec tors.
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2. Con duct sur veys to iden tify all the exis ting le gal ins tru ments or
gui de li nes that might im pact on the use, im port or ex port of LMOs

3. Iden tify the exis ting or avai la ble bi la te ral or mul ti la te ral sup port on 
bio sa fety to en su re the best use of re sour ces in de ve lo ping ca pa city.

4. Invol ve sta kehol ders’ in the de ci sion ma king pro cess to pro vi de a
na tio nal bio sa fety fra me work that re flec ted the needs of the country 
and its in ter na tio nal obli ga tions– to in clu de the pu blic and pri va te
sec tor, con su mers, con su mer or ga ni sa tions and NGOs.

5. Once this work had been do ne, and in con sul ta tion, to draft le gal
ins tru ments in clu ding re gu la tory fra me works and gui de li nes as ap -
pro pria te, re cog ni sing that many of the re qui re ments to im ple ment
the Pro to col would al ready exist in na tio nal law.

6. Esta blish systems nee ded for risk as sess ment, au dit of risk as sess -
ments and risk ma na ge ment in or der to en su re ad he ren ce to the re -
qui re ments of Arti cles 15 and 16 of the Pro to col and en su re ade -
qua te risk com mu ni ca tion. It was no ted at the ti me of draf ting of
the pro jects that this could re qui red sub-re gio nal coo pe ra tion.

7. Assist har mo ni sa tion of gui de li nes, re gu la tions or laws at the na tio -
nal le vel with tho se in neigh bou ring coun tries. The in ten tio nal and
unin ten tio nal mo ve ment of trans ge nic or ga nisms across na tio nal
bor ders is re cog ni sed in the Pro to col and needs re cog ni tion in na -
tio nal law and sub-re gio nal coo pe ra tion. In ad di tion the sha ring of
scien ti fic as sess ments (and if ne ces sary de ci sions at eit her re gio nal
or na tio nal le vel) was re cog ni sed as pos sibly im por tant – par ti cu -
larly in de ve lo ping coun tries whe re in so me ca ses the sha ring of
scien ti fic ex per ti se would ma ke risk as sess ment pos si ble.

Al most all el i gi ble coun tries have en tered this pro ject, and most are in 
the fi nal stages of its im ple men ta tion. The main re sult is that most coun -
tries have dis cov ered that there is a large body of leg is la tion that ad -
dresses the top ics that re late to the use of LMOs, rang ing from trade to
en vi ron men tal pro tec tion. Most coun tries have cho sen not to sim ply uti -
lise ex ist ing leg is la tion and di vide the du ties and re spon si bil i ties
amongst ex ist ing min is tries and agen cies. They have also not fol lowed
the Ca na dian ap proach and leg is lated for nov elty, which would have in -
cluded LMOs as a sub set whilst still meet ing the re quire ments and re -
spon si bil i ties placed on them by mem ber ship of the Cartagena Pro to col.
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New leg is la tion is planned, or in the pro cess of be ing de signed which
will ei ther be put to Par lia ments or im ple mented through de cree and will
spe cif i cally ad dress the use and transboundary move ment of LMOs.

The in tro duc tion of leg is la tion to ad dress the needs of coun tries to en -
sure that mod ern bio tech nol ogy is used in a safe man ner is ex tremely im -
por tant. That leg is la tion must be con sis tent with in ter na tional ob li ga tions 
and re spon si bil i ties but also take note of the na tional ac cep tance of its
use. The in tro duc tion of trans gen ic or gan isms into par tic u lar en vi ron -
ments may be fraught with dif fi culty. This is par tic u larly true in cen tres
of or i gin or cen tres of di ver sity. The Com mis sion on En vi ron men tal Co -
op er a tion Re port “Maize and Biodiversity: The Ef fects of Trans gen ic
Maize in Mex ico: Key Find ings and Rec om men da tions”30 con cluded
that cur rent va ri et ies of ge net i cally mod i fied maize that had been de reg u -
lated in the United States were un likely to have any ma jor ef fect on the
biodiversity of maize in Mex ico; how ever, un til the ef fects on the coun -
try (in clud ing socio-eco nomic ef fects) have been prop erly as cer tained, it
was be lieved that the im port of vi a ble GM maize should cease. At stake
is about 1.5 bil lion US dol lars of ex ports to Mex ico and con fi dence in
the maize ex ported from the United States. It is, how ever, “sound pol icy
to pre vent plant ing of fer tile GE corn in Mex ico un til Mex ico has put a
reg u la tory sys tem in place. Do ing so pro tects the en vi ron ment, pro tects
U. S. in ter ests in ex pand ing com mod ity mar kets, bal ances so cial and eco -
nomic con cerns, and re spects Mex ico’s sov er eignty”.

Mex ico is seen as very dif fer ent from its part ners in NAFTA. There are
“high lev els of pov erty, de pend ence upon ag ri cul ture by large pop u la tions
for in come and food se cu rity, and a sig nif i cant in dig e nous pop u la tion”.
“The di ver sity of maize in Mex ico is main tained pri mar ily by lo cal and
in dig e nous farm ing com mu ni ties. This sys tem al lows the con ser va tion of 
the maize ge netic re sources that con sti tute the ba sis of food and ag ri cul -
tural pro duc tion”.

Mod ern bio tech nol ogy has the po ten tial to change our world. For
most bi o log i cal sci en tists that po ten tial is good. There will be an im pact
on the quan tity and qual ity of food avail able to all. The tech nol ogy has
the po ten tial to pro tect and con serve biodiversity whilst pro vid ing for
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30 Com mis sion for Envi ron men tal Coo pe ra tion (2004) Mai ze and Bio di ver sity: The
Effects of Trans ge nic Mai ze in Me xi co: Key Fin dings and Re com men da tions ISBN
2-923358-00-7.



man’s needs. To en vi ron men tal cam paign ers it also has the ca pac ity to
change our world – for the worse. It per mits multi-na tional com pa nies
ac cess to re sources and mar kets. It has the ca pac ity to pol lute that which
we hold dear without true sustainability.

Which ever view is taken, the need for reg u la tory re gimes that ad dress
any risks and ben e fits that may ac crue is im por tant so as to as sure safety
and to in volve the peo ple in in formed de ci sion pro cesses.
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