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Chapter 16

ENVI RONMENTALLY SOUND MANAGEMENT OF Bl OTECHNOLOGY

| NTRODUCTI ON

16.1. Biotechnology is the integration of the new techni ques energi ng
from nodern biotechnology with the well-established approaches of
traditional biotechnology. Biotechnology, an energing

know edge-intensive field, is a set of enabling techniques for bringing
about specific man-nade changes in deoxyribonucleic acid (DNA), or
genetic material, in plants, aninmals and mcrobial systens, leading to
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useful products and technol ogies. By itself, biotechnol ogy cannot
resol ve all the fundanental problens of environnent and devel opnent, so
expectations need to be tenpered by realism Nevertheless, it prom ses
to make a significant contribution in enabling the devel opnent of, for
exanpl e, better health care, enhanced food security through sustainable
agricultural practices, inproved supplies of potable water, nore
efficient industrial devel opnment processes for transform ng raw
materials, support for sustainable nethods of afforestation and
reforestation, and detoxification of hazardous wastes. Bi otechnol ogy
al so offers new opportunities for global partnerships, especially

bet ween the countries rich in biological resources (which include
genetic resources) but |acking the expertise and i nvestnents needed to
apply such resources through bi otechnol ogy and the countries that have
devel oped the technol ogi cal expertise to transform bi ol ogi cal resources
so that they serve the needs of sustainable devel opnent. 1/

Bi ot echnol ogy can assist in the conservation of those resources

t hrough, for exanple, ex situ techniques. The programme areas set out
bel ow seek to foster internationally agreed principles to be applied to
ensure the environnental |y sound managenent of biotechnol ogy, to
engender public trust and confidence, to pronote the devel opnent of
sust ai nabl e applications of biotechnology and to establish appropriate
enabl i ng nechani sns, especially within devel opi ng countries, through
the follow ng activities:

(a) | ncreasing the availability of food, feed and renewabl e raw
materi al s;

(b) | npr ovi ng human heal t h;

(c) Enhanci ng protection of the environnent;

(d) Enhanci ng safety and devel opi ng i nternati onal nechani sns
for cooperation;

(e) Est abl i shing enabling nechanisns for the devel opnent and
the environnental ly sound application of biotechnol ogy.

PROGRAMVE AREAS

A. Increasing the availability of food,
feed and renewable raw materi al s

Basis for action
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16.2. To neet the grow ng consunption needs of the global population,
the challenge is not only to increase food supply, but also to inprove
food distribution significantly while sinmultaneously devel opi ng nore
sustai nabl e agricultural systenms. Mich of this increased productivity
wi Il need to take place in developing countries. It wll require the
successful and environnentally safe application of biotechnology in
agriculture, in the environnent and in hunman health care. Most of the
I nvestnent in nodern biotechnol ogy has been in the industrialized
world. Significant new i nvestnents and human resource devel opnent wil |
be required in biotechnol ogy, especially in the devel opi ng worl d.

(bj ecti ves

16.3. The follow ng objectives are proposed, keeping in mnd the need
to pronote the use of appropriate safety neasures based on progranme
area D:

(a) To increase to the opti mum possi ble extent the yield of
maj or crops, livestock, and aquacul ture species, by using the conbined
resources of nodern biotechnol ogy and conventi onal
pl ant/ani mal / m cro-organi smi nprovenent, including the nore diverse use
of genetic material resources, both hybrid and original. 2/ Forest
product yields should simlarly be increased, to ensure the sustainable
use of forests; 3/

(b) To reduce the need for volune increases of food, feed and
raw materials by inproving the nutritional value (conposition) of the
source crops, animals and m cro-organi sns, and to reduce post-harvest
| osses of plant and ani mal products;

(c) To increase the use of integrated pest, disease and crop
managenent techniques to elimnate overdependence on agrochem cal s,
t hereby encouragi ng environnental |y sustai nable agricultural practices;

(d) To evaluate the agricultural potential of marginal |ands in
conparison wth other potential uses and to devel op, where appropriate,
systens allow ng for sustainable productivity increases;

(e) To expand the applications of biotechnology in forestry,
both for increasing yields and nore efficient utilization of forest
products and for inproving afforestation and reforestation techni ques.
Efforts shoul d be concentrated on species and products that are grown
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In and are of value particularly for devel opi ng countri es;

(f) To increase the efficiency of nitrogen fixation and m neral
absorption by the synbiosis of higher plants with m cro-organi sns;

(9) To inprove capabilities in basic and applied sciences and
I n the managenent of conplex interdisciplinary research projects.

Activities
(a) Managenent -rel ated activities

16.4. CGovernnents at the appropriate level, wth the assistance of

I nternational and regional organizations and with the support of

non- gover nnment al organi zations, the private sector and academ c¢ and
scientific institutions, should inprove both plant and ani mal breedi ng
and m cro-organi sns through the use of traditional and nodern

bi ot echnol ogi es, to enhance sustai nabl e agricultural output to achieve
food security, particularly in devel oping countries, with due regard to
the prior identification of desired characteristics before

nodi fication, taking into account the needs of farners, the

soci o-econom ¢, cultural and environnental inpacts of nodifications and
the need to pronote sustainable social and econom c devel opnent, paying
particular attention to how the use of biotechnology will inpact on the
mai nt enance of environnmental integrity.

16.5. More specifically, these entities shoul d:

(a) | nprove productivity, nutritional quality and shelf-life of
food and animal feed products, with efforts including work on pre- and
post - harvest | osses;

(b) Furt her devel op resistance to di seases and pests;

(c) Devel op plant cultivars tolerant and/or resistant to stress
fromfactors such as pests and di seases and from abiotic causes;

(d) Pronote the use of underutilized crops of possible future
I nportance for human nutrition and industrial supply of raw materi al s;

(e) | ncrease the efficiency of synbiotic processes that assist
sust ai nabl e agricul tural production;
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(f) Facilitate the conservation and safe exchange of plant,
animal and m crobial germ plasm by applying risk assessnent and
managenent procedures, including inproved diagnostic techniques for
detection of pests and di seases by better nethods of rapid propagation;

(9) Devel op i nproved di agnosti c techni ques and vacci nes for the
prevention and spread of diseases and for rapid assessnent of toxins or
I nfectious organisns in products for human use or |ivestock feed;

(h) ldentify nore productive strains of fast-growi ng trees,
especially for fuel wood, and devel op rapid propagati on nethods to aid
their w der dissem nation and use;

(i) Evaluate the use of various biotechnology techniques to
I nprove the yields of fish, algal and other aquatic species;

(j) Pronote sustainable agricultural output by strengtheni ng and
br oadeni ng the capacity and scope of existing research centres to
achi eve the necessary critical mass through encouragenent and
monitoring of research into the devel opnent of biol ogical products and
processes of productive and environnental value that are econom cally
and socially feasible, while taking safety considerations into account;

(k) Pronote the integration of appropriate and traditional
bi ot echnol ogi es for the purposes of cultivating genetically nodified
plants, rearing healthy animals and protecting forest genetic
r esour ces;

(1) Develop processes to increase the availability of materials
derived from bi ot echnol ogy for use in food, feed and renewabl e raw
mat eri al s production.

(b) Data and information
16.6. The follow ng activities should be undertaken:

(a) Consideration of conparative assessnents of the potential of
the different technol ogies for food production, together with a system
for assessing the possible effects of biotechnol ogies on international
trade in agricultural products;

(b) Exam nation of the inplications of the w thdrawal of
subsi di es and the possi ble use of other economc instrunents to refl ect
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t he environmental costs associated with the unsustai nabl e use of
agrochem cal s;

(c) Maintenance and devel opnent of data banks of information on
envi ronnmental and health inpacts of organisns to facilitate risk
assessnent;

(d) Acceleration of technology acquisition, transfer and
adapt ati on by devel oping countries to support national activities that
pronote food security.

(c) International and regional cooperation and coordi nation

16.7. Governnents at the appropriate level, wth the support of

rel evant international and regional organi zations, should pronote the
followng activities in conformty with international agreenents or
arrangenents on biol ogical diversity, as appropriate:

(a) Cooperation on issues related to conservation of, access to
and exchange of germplasm rights associated with intell ectual
property and
I nformal innovations, including farners' and breeders' rights; access
to the benefits of biotechnol ogy; and bio-safety;

(b) Pronotion of collaborative research programmes, especially in
devel oping countries, to support activities outlined in this progranme
area, Wth particular reference to cooperation wth |Iocal and
I ndi genous people and their conmunities in the conservation of
bi ol ogi cal diversity and sustai nabl e use of biol ogical resources, as
well as the fostering of traditional nethods and know edge of such
groups in connection with these activities;

(c) Acceleration of technology acquisition, transfer and
adapt ati on by devel oping countries to support national activities that
pronote food security, through the devel opnment of systens for
substantial and sustainable productivity increases that do not damage
or endanger | ocal ecosystens; 4/

(d) Devel opnent of appropriate safety procedures based on
programme area D, taking account of ethical considerations.

Means of i nplenentation
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(a) Financing and cost eval uation

16.8. The Conference secretariat has estimated the average tot al
annual cost (1993-2000) of inplenenting the activities of this
programre to be about $5 billion, including about $50 million fromthe
I nternational comunity on grant or concessional terns. These are

I ndi cative and order-of -magni tude estimates only and have not been
reviewed by Governnents. Actual costs and financial terns, including
any that are non-concessional, wll depend upon, inter alia, the
specific strategies and programmes Governnents deci de upon for

I npl enent ati on.

(b) Scientific and technol ogi cal neans*
(c) Human resource devel opnment

16.9. Training of conpetent professionals in the basic and applied
sciences at all levels (including scientific personnel, technical staff
and extension workers) is one of the nost essential conponents of any
programme of this kind. Creating awareness of the benefits and risks
of biotechnology is essential. Gven the inportance of good managenent
of research resources for the successful conpletion of |arge

mul tidisciplinary projects, continuing programes of formal training
for scientists should include managerial training. Training programmes
shoul d al so be devel oped, wthin the context of specific projects, to
nmeet regional or national needs for conprehensively trained personnel
capabl e of using advanced technology to reduce the "brain drain" from
devel opi ng to devel oped countries. Enphasis should be given to

*x * % *

* See paras. 16.6 and 16.7.

*x * % *

encour agi ng col | aborati on between and training of scientists, extension
wor kers and users to produce integrated systens. Additionally, special
consi deration should be given to the execution of programmes for

trai ning and exchange of know edge on traditional biotechnol ogi es and
for training on safety procedures.

(d) Capacity-building
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16.10. Institutional upgrading or other appropriate neasures wll be
needed to build up technical, managerial, planning and adm nistrative
capacities at the national |evel to support the activities in this
programme area. Such neasures should be backed up by international,
scientific, technical and financial assistance adequate to facilitate
techni cal cooperation and raise the capacities of the devel opi ng
countries. Programme area E contains further details.

B. [Inproving human heal th
Basis for action

16.11. The inprovenent of human health is one of the nobst inportant
obj ectives of devel opnment. The deterioration of environnental quality,
notably air, water and soil pollution owng to toxic chem cals,

hazar dous wastes, radiation and other sources, is a matter of grow ng
concern. This degradation of the environnent resulting frominadequate
or inappropriate devel opnent has a direct negative effect on human
health. Ml nutrition, poverty, poor human settlenents, |ack of
good-quality potable water and inadequate sanitation facilities add to
the probl ens of communi cabl e and non-conmuni cabl e di seases. As a
consequence, the health and well-being of people are exposed to

I NnCreasi ng pressures.

(bj ecti ves
16.12. The main objective of this programe area is to contribute,
t hrough the environnmentally sound application of biotechnology to an

overall health programre, to: 5/

(a) Reinforce or inaugurate (as a matter of urgency) progranmes
to hel p conbat maj or comuni cabl e di seases;

(b) Pronote good general health anong people of all ages;

(c) Develop and i nprove programres to assist in specific
treatnent of and protection from maj or non-conmuni cabl e di seases;

(d) Develop and strengthen appropriate safety procedures based on
programre area D, taking account of ethical considerations;

(e) Create enhanced capabilities for carrying out basic and
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applied research and for managi ng interdisciplinary research

Activities
(a) Managenent-related activities

16.13. CGovernnents at the appropriate level, wth the assistance of
I nternational and regional organi zations, academ c and scientific

I nstitutions, and the pharnmaceutical industry, should, taking into
account appropriate safety and ethical considerations:

(a) Develop national and international programes for identifying
and targeting those popul ations of the world nost in need of
I nprovenent in general health and protection from di seases;

(b) Develop criteria for evaluating the effectiveness and the
benefits and risks of the proposed activities;

(c) Establish and enforce screening, systematic sanpling and
eval uati on procedures for drugs and nedical technologies, with a view
to barring the use of those that are unsafe for the purposes of
experi nentation; ensure that drugs and technol ogies relating to
reproductive health are safe and effective and take account of ethical
consi der ati ons;

(d) Inprove, systematically sanple and eval uate dri nki ng-water
qual ity by introducing appropriate specific neasures, including
di agnosi s of wat er-borne pat hogens and pol | ut ants;

(e) Develop and nake w dely avail abl e new and i nproved vacci nes
agai nst nmmj or conmuni cabl e di seases that are efficient and safe and
of fer protection with a m ni mum nunber of doses, including intensifying
efforts directed at the vacci nes needed to conbat common di seases of
chi |l dren;

(f) Devel op bi odegradabl e delivery systens for vaccines that
elimnate the need for present nultiple-dose schedules, facilitate
better coverage of the popul ation and reduce the costs of i nmunization;

(g) Develop effective biological control agents agai nst
di sease-transmtting vectors, such as nosquitoes and resistant
variants, taking account of environnmental protection considerations;
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(h) Using the tools provided by nodern biotechnol ogy, devel op,
inter alia, inproved diagnostics, new drugs and inproved treatnents and
delivery systens;

(i) Develop the inprovenent and nore effective utilization of
medi ci nal plants and other rel ated sources;

(j) Develop processes to increase the availability of materials
deri ved from bi ot echnol ogy, for use in inproving human health.

(b) Data and information
16.14. The follow ng activities should be undertaken:

(a) Research to assess the conparative social, environnental and
financial costs and benefits of different technol ogies for basic and
reproductive health care within a framework of universal safety and
et hi cal consi derations;

(b) Devel opnent of public education programmes directed at
deci sion makers and the general public to encourage awareness and
understanding of the relative benefits and risks of nobdern
bi ot echnol ogy, according to ethical and cultural considerations.

(c) International and regi onal cooperation and coordi nation

16.15. CGovernnents at the appropriate levels, with the support of
rel evant international and regional organi zations, shoul d:

(a) Develop and strengthen appropriate safety procedures based on
programe area D, taking account of ethical considerations;

(b) Support the devel opnment of national programmes, particularly
I n devel oping countries, for inprovenents in general health, especially
protection from maj or conmuni cabl e di seases, common di seases of
children and di sease-transmtting factors.
Means of i npl enentation

16.16. To achieve the above goals, the activities need to be
I npl enented with urgency if progress towards the control of major
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comuni cabl e di seases is to be achieved by the beginning of the next

century. The spread of sone diseases to all regions of the world calls
for global neasures. For nore |ocalized di seases, regional or national
policies will be nore appropriate. The achievenent of goals calls for:

(a) Continuous international conmmtnent;
(b) National priorities wwth a defined tinme-frane;

(c) Scientific and financial i1nput at gl obal and national |evels.

(a) Financing and cost eval uation

16.17. The Conference secretariat has estinmated the average tot al
annual cost (1993-2000) of inplenmenting the activities of this
programe to be about $14 billion, including about $130 nillion from
the international community on grant or concessional terns. These are
I ndi cative and order-of -magni tude estimates only and have not been
revi ewed by Governnments. Actual costs and financial terns, including
any that are non-concessional, wll depend upon,

inter alia, the specific strategies and programes Governnments deci de
upon for inplenentation.

(b) Scientific and technol ogi cal neans

16.18. Well-coordinated nmultidisciplinary efforts invol ving
cooperati on between scientists, financial institutions and industries
will be required. At the global level, this may nean coll aboration
bet ween research institutions in different countries, wth fundi ng at
the intergovernnmental |evel, possibly supported by simlar

col | aboration at the national |evel. Research and devel opnent support
wll also need to be strengthened, together with the nechanisns for
providing the transfer of rel evant technol ogy.

(c) Human resource devel opnment

16.19. Training and technology transfer is needed at the gl obal |evel,
with regions and countries having access to, and participation in
exchange of, information and expertise, particularly indi genous or
traditional know edge and rel ated bi otechnology. It is essential to
create or enhance endogenous capabilities in devel oping countries to
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enable themto participate actively in the processes of biotechnol ogy
production. The training of personnel could be undertaken at three
| evel s:

(a) That of scientists required for basic and product-oriented
resear ch;

(b) That of health personnel (to be trained in the safe use of
new products) and of science nmanagers required for conpl ex
Intermul tidisciplinary research;

(c) That of tertiary-level technical workers required for
delivery in the field.

(d) Capacity-building*
C. Enhancing protection of the environnent
Basis for action

16.20. Environnental protection is an integral conponent of
sust ai nabl e devel opnent. The environnment is threatened in all its
biotic and abiotic conponents: animals, plants, m crobes and
ecosystens conprising biological diversity; water, soil and air, which
formthe physical conponents of habitats and ecosystens; and all the

I nteracti ons between the conponents of biodiversity and their

sustai ning habitats and ecosystens. Wth the continued increase in the
use of chem cals, energy and non-renewabl e resources by an

* * * *

* See programme area E.

* * * *

expandi ng gl obal popul ation, associ ated environnmental problens wl|

al so increase. Despite increasing efforts to prevent waste

accumul ation and to pronote recycling, the anmount of environnental
damage caused by overconsunption, the quantities of waste generated and
t he degree of unsustainable | and use appear |likely to continue grow ng.

16.21. The need for a diverse genetic pool of plant, aninml and

m crobi al germ plasm for sustai nabl e devel opnent is well established.
Bi ot echnol ogy is one of many tools that can play an inportant role in
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supporting the rehabilitation of degraded ecosystens and | andscapes.
This may be done through the devel opnment of new techni ques for
reforestation and afforestation, germ plasm conservation, and
cultivation of new plant varieties. Biotechnology can also contribute
to the study of the effects exerted on the remaini ng organi sns and on
ot her organisns by organi sns i ntroduced into ecosystens.

(bj ecti ves

16.22. The aimof this programe is to prevent, halt and reverse

envi ronnment al degradati on through the appropriate use of biotechnol ogy
I n conjunction with other technol ogies, while supporting safety
procedures as an integral conponent of the programme. Specific

obj ectives include the inauguration as soon as possi ble of specific
programes with specific targets:

(a) To adopt production processes making optimal use of natural
resources, by recycling biomss, recovering energy and m nim zi ng waste
generation; 6/

(b) To pronote the use of biotechnol ogies, with enphasis on
bi o-renedi ati on of | and and water, waste treatnent, soil conservation,
reforestation, afforestation and |land rehabilitation; 7/ 8/

(c) To apply biotechnol ogi es and their products to protect
environnental integrity with a view to |ong-term ecol ogi cal security.

Activities
(a) Managenent-related activities

16.23. CGovernnents at the appropriate level, wth the support of

rel evant international and regional organi zations, the private sector,
non- gover nnent al organi zati ons and academ c and scientific

I nstitutions, should:

(a) Develop environnmentally sound alternatives and i nprovenents
for environnental |y damagi ng production processes;

(b) Develop applications to mnimze the requirenment for
unsust ai nabl e synthetic chemcal input and to maxi m ze the use of
environnental |y appropriate products, including natural products (see
programre area A);
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(c) Develop processes to reduce waste generation, treat waste
bef ore di sposal and make use of bi odegradable material s;

(d) Develop processes to recover energy and provi de renewabl e
energy sources, aninmal feed and raw materials fromrecycling organic
wast e and bi onass;

(e) Develop processes to renove pollutants fromthe environnent,
I ncl udi ng accidental oil spills, where conventional techniques are not
avai |l abl e or are expensive, inefficient or inadequate;

(f) Develop processes to increase the availability of planting
materials, particularly indigenous varieties, for use in afforestation
and reforestation and to i nprove sustai nable yields fromforests;

(g) Develop applications to increase the availability of
stress-tolerant planting material for land rehabilitation and soi
conservation

(h) Pronote the use of integrated pest nanagenent based on the
j udi ci ous use of bio-control agents;

(i) Pronote the appropriate use of bio-fertilizers within
national fertilizer progranmes;

(j) Pronote the use of biotechnol ogies relevant to the
conservation and scientific study of biological diversity and the
sust ai nabl e use of biol ogical resources;

(k) Develop easily applicable technologies for the treatnent of
sewage and organi c wast e;

(1) Develop new technol ogies for rapid screening of organisns for
useful biological properties;

(m Pronote new bi otechnol ogi es for tapping mneral resources in
an environnmental | y sustai nabl e manner.

(b) Data and information

16.24. Steps should be taken to increase access both to existing
I nformati on about biotechnology and to facilities based on gl obal
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dat abases.
(c) International and regional cooperation and coordi nation

16.25. CGovernnents at the appropriate level, wth the support of
rel evant international and regional organi zations, shoul d:

(a) Strengthen research, training and devel opnent capabilities,
particularly in developing countries, to support the activities
outlined in this progranme area;

(b) Develop nechanisns for scaling up and di ssem nating
environnental Iy sound bi ot echnol ogi es of high environnental inportance,
especially in the short term even though those biotechnol ogi es may
have |limted commercial potential;

(c) Enhance cooperation, including transfer of biotechnol ogy,
bet ween participating countries for capacity-building;

(d) Develop appropriate safety procedures based on programme area
D, taking account of ethical considerations.

Means of i nplenentation
(a) Financing and cost eval uation

16.26. The Conference secretariat has estinmated the average tot al
annual cost (1993-2000) of inplenenting the activities of this
programre to be about $1 billion, including about $10 million fromthe
I nternational comunity on grant or concessional terns. These are

I ndi cative and order-of -magni tude estimates only and have not been
reviewed by Governnents. Actual costs and financial terns, including
any that are non-concessional, wll depend upon, inter alia, the
specific strategi es and programmes Governnents deci de upon for

I npl enment ati on.

(b) Scientific and technol ogi cal neans*
(c) Human resource devel opnent
16.27. The activities for this programe area wll increase the demand

for trained personnel. Support for existing training programes needs
to be increased, for exanple, at the university and technical institute
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| evel, as well as the exchange of trained personnel between countries
and regions. New and additional training progranmes al so need to be
devel oped, for exanple, for technical and support personnel. There is
al so an urgent need to inprove the |evel of understandi ng of bi ol ogical
principles and their policy inplications anong deci sion nakers in
Governnents, and financial and other institutions.

(d) Capacity-building

16.28. Relevant institutions will need to have the responsibility for
undert aki ng, and the capacity (political, financial and workforce) to
undertake, the above-nentioned activities and to be dynam c in response
to new bi ot echnol ogi cal devel opnents (see programme area E)

*x * % *

* See paras. 16.23-16.25 above.

*x * % *

D. Enhancing safety and devel opi ng i nternati onal
mechani sns for cooperation

Basis for action

16.29. There is a need for further devel opnent of internationally
agreed principles on risk assessnent and nmanagenent of all aspects of
bi ot echnol ogy, which should build upon those devel oped at the nati onal
l evel. Only when adequate and transparent safety and border-control
procedures are in place will the community at |arge be able to derive
maxi mum benefit from and be in a nmuch better position to accept the
potential benefits and risks of, biotechnol ogy. Several fundanental
principles could underlie many of these safety procedures, including
primary consideration of the organism building on the principle of
famliarity, applied in a flexible framework, taking into account

nati onal requirenents and recognizing that the | ogical progression is
to start wwth a step-by-step and case-by-case approach, but also
recogni zi ng that experience has shown that in many instances a nore
conpr ehensi ve approach shoul d be used, based on the experiences of the
first period, leading, inter alia, to streamining and categori zi ng;
conpl enentary consideration of risk assessnent and ri sk nmanagenent; and
classification into contained use or release to the environnent.
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(bj ecti ves

16.30. The aimof this programe area is to ensure safety in

bi ot echnol ogy devel opnent, application, exchange and transfer through
I nternational agreenment on principles to be applied on risk assessnent
and managenent, with particular reference to health and environnent al
consi derations, including the w dest possible public participation and
t aki ng account of ethical considerations.

Activities

16. 31. The proposed activities for this progranme area call for close
I nternational cooperation. They should build upon planned or existing
activities to accelerate the environnentally sound application of

bi ot echnol ogy, especially in devel oping countries.

(a) Managenent-related activities

16.32. CGovernnents at the appropriate level, wth the support of

rel evant international and regional organi zations, the private sector,
non- gover nnent al organi zati ons and academ c and scientific

I nstitutions, should:

(a) Mke the existing safety procedures w dely avail abl e by
collecting the existing informati on and adapting it to the specific
needs of different countries and regions;

(b) Further devel op, as necessary, the existing safety procedures
to pronote scientific devel opnent and categorization in the areas of
risk
assessnent and ri sk managenent (information requirenents; databases;
procedures for assessing risks and conditions of rel ease; establishnment
of safety conditions; nonitoring and inspections, taking account of
ongoi ng national, regional and international initiatives and avoi di ng
dupl i cati on wherever possible);

(c) Conpile, update and devel op conpati ble safety procedures into
a franmework of internationally agreed principles as a basis for
guidelines to be applied on safety in biotechnol ogy, including
consideration of the need for and feasibility of an international
agreenent, and pronote information exchange as a basis for further
devel opnent, drawi ng on the work al ready undertaken by international or
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ot her expert bodi es;

(d) Undertake training progranmes at the national and regional
| evel s on the application of the proposed technical guidelines;

(e) Assist in exchanging information about the procedures
requi red for safe handling and ri sk managenent and about the conditions
of rel ease of the products of biotechnol ogy, and cooperate in providing
I mredi ate assi stance in cases of energencies that nmay arise in
conjunction with the use of biotechnol ogy products.

(b) Data and infornmation*
(c) International and regional cooperation and coordi nation

16.33. CGovernnents at the appropriate level, wth the support of the
rel evant international and regional organi zations, should raise
awar eness of the relative benefits and risks of biotechnol ogy.

16.34. Further activities should include the follow ng (see al so
para. 16.32):

(a) Organizing one or nore regional neetings between countries to
identify further practical steps to facilitate international
cooperation in bio-safety;

(b) Establishing an international network incorporating national,
regi onal and gl obal contact points;

(c) Providing direct assistance upon request through the
I nternational network, using information networks, databases and
I nformati on procedures;

(d) Considering the need for and feasibility of internationally
agreed gui delines on safety in biotechnol ogy rel eases, including risk
assessnent and ri sk managenent, and consi dering studying the
feasibility of guidelines which could facilitate national |egislation
on liability and conpensati on.

*x * % *

* See paras. 16.32 and 16. 33.
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* * * *

Means of i nplenentation
(a) Financing and cost eval uation

16.35. The UNCED secretariat has estimated the average total annual
cost (1993-2000) of inplenenting the activities of this programmes to
be about $2 million fromthe international conmunity on grant or
concessional terns. These are indicative and order-of-nagnitude
estimates only and have not been reviewed by Governnents. Actual costs
and financial terns, including any that are non-concessional, wll
depend upon, inter alia, the specific strategi es and programmes

Gover nnment s deci de upon for inplenentation.

(b) Scientific and technol ogi cal neans*
(c) Human resource devel opnent *
(d) Capacity-building

16. 36. Adequate international technical and financial assistance
shoul d be provided and technical cooperation to devel oping countries
facilitated in order to build up technical, managerial, planning and
adm ni strative capacities at the national |evel to support the
activities in this programe area (see also programe area E).

E. Establishing enabling nechanisns for the devel opnent and
the environnentally sound application of biotechnol ogy

Basis for action

16.37. The accel erated devel opnent and application of biotechnol ogies,
particularly in developing countries, will require a major effort to
build up institutional capacities at the national and regional |evels.
| n devel opi ng countries, enabling factors such as training capacity,
know how, research and devel opnent facilities and funds, industrial
bui | di ng capacity, capital (including venture capital) protection of
intell ectual property rights, and expertise in areas including

mar keti ng research, technol ogy assessnent, soci o-econom ¢ assessnent
and safety assessnent are frequently inadequate. Efforts wl]l
therefore need to be nade to build up capacities in these and other
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areas and to match such efforts with appropriate |levels of financial
support. There is therefore a need to strengthen the endogenous
capacities of devel oping countries by neans of new international
initiatives to support research in order to speed up the devel opnent
and application of both new and conventi onal biotechnol ogies to serve

t he needs of sustainable devel opnent at the |ocal, national and
regional levels. National nechanisns to allow for infornmed comment by
the public with regard to biotechnol ogy research and application shoul d
be part of the process.

* * * *

* See para. 16.32.

* * * *

16.38. Sone activities at the national, regional and gl obal |evels

al ready address the issues outlined in progranme areas A, B, C and D,
as well as the provisioin of advice to individual countries on the
devel opnent of national guidelines and systens for the inplenentation
of those guidelines. These activities are generally uncoordi nated,
however, involving many different organizations, priorities,
constituencies, tinme-scales, funding sources and resource constraints.
There is a need for a nmuch nore cohesive and coordi nated approach to
har ness avail abl e resources in the nost effective manner. As wth nost
new t echnol ogi es, research in biotechnology and the application of its
findi ngs could have significant positive and negative soci 0-econon c as
well as cultural inpacts. These inpacts should be carefully identified
in the earliest phases of the devel opnent of biotechnology in order to
enabl e appropri ate nmanagenent of the consequences of transferring

bi ot echnol ogy.

(hj ecti ves
16.39. The objectives are as foll ows:

(a) To pronote the devel opnment and application of
bi ot echnol ogi es, with special enphasis on devel oping countries, by:

(i) Enhancing existing efforts at the national, regional and
gl obal |evels;

(ii) Providing the necessary support for biotechnol ogy,
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particularly research and product devel opnent, at the
national, regional and international |evels;

(ii11) Raising public awareness regarding the rel ative benefici al
aspects of and risks related to biotechnol ogy, to contribute
t o sustai nabl e devel opnent;

(iv) Helping to create a favourable clinmate for investnents,
I ndustrial capacity-building and distribution/ marketing;

(v) Encouraging the exchange of scientists anong all countries
and di scouragi ng the "brain drain";

(vi) Recognizing and fostering the traditional nethods and
knowl edge of i ndi genous peoples and their conmmunities and
ensuring the opportunity for their participation in the
econom ¢ and comrerci al benefits arising fromdevel opnents in
bi ot echnol ogy; 9/

(b) To identify ways and neans of enhancing current efforts,
bui | di ng wherever possible on existing enabling nechanisns,
particularly regional, to determ ne the precise nature of the needs for
additional initiatives, particularly in respect of devel oping
countries, and to devel op appropriate response strategies, including
proposals for any new international nmechani sns;

(c) To establish or adapt appropriate nmechanisns for safety
apprai sal and risk assessnment at the local, regional and international
| evel s, as appropriate.

Activities
(a) Managenent-related activities
16.40. CGovernnents at the appropriate level, wth the support of
I nternational and regional organizations, the private sector,
non- gover nnental organi zati ons and academ c and scientific
I nstitutions, should:
(a) Develop policies and nobilize additional resources to
facilitate greater access to the new biotechnol ogies, particularly by

and anong devel opi ng countri es;

(b) Inplenment programmes to create greater awareness of the
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potential and relative benefits and risks of the environnentally sound
application of biotechnol ogy anong the public and key deci sion nekers;

(c) Undertake an urgent review of existing enabling nechani sns,
programres and activities at the national, regional and gl obal |evels
to identify strengths, weaknesses and gaps, and to assess the priority
needs of devel oping countri es;

(d) Undertake an urgent followup and critical reviewto identify
ways and neans of strengtheni ng endogenous capacities wthin and anong
devel oping countries for the environnentally sound application of
bi ot echnol ogy, including, as a first step, ways to inprove existing
mechani sns, particularly at the regional |evel, and, as a subsequent
step, the consideration of possible new international nmechanisnms, such
as regional biotechnol ogy centres;

(e) Develop strategic plans for overcom ng targeted constraints
by means of appropriate research, product devel opnent and narketi ng;

(f) Establish additional quality-assurance standards for
bi ot echnol ogy applications and products, where necessary.

(b) Data and information

16.41. The follow ng activities should be undertaken: facilitation of
access to existing information di ssem nation systens, especially anong
devel opi ng countries; inprovenent of such access where appropriate; and
consi deration of the devel opnent of a directory of information.

(c) International and regi onal cooperation and coordi nation

16.42. CGovernnents at the appropriate level, wth the assistance of

I nternational and regional organizations, should devel op appropriate
new initiatives to identify priority areas for research based on

speci fic probl ens

and facilitate access to new bi otechnol ogies, particularly by and anong
devel opi ng countries, anong rel evant undertakings within those
countries, in order to strengthen endogenous capacities and to support
the building of research and institutional capacity in those countries.

Means of i nplenentation

(a) Financing and cost eval uation
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16.43. The Conference secretariat has estinmated the average tot al
annual cost (1993-2000) of inplenenting the activities of this
programre to be about $5 million fromthe international conmunity on
grant or concessional terns. These are indicative and

order-of -magni tude estinmates only and have not been reviewed by
Governnents. Actual costs and financial terns, including any that are
non- concessional, wll depend upon, inter alia, the specific strategies
and programes Governnments deci de upon for inplenentation.

(b) Scientific and technol ogi cal neans

16. 44. Wbrkshops, synposia, sem nars and ot her exchanges anong the
scientific conmmunity at the regional and gl obal levels, on specific
priority thenes, wll need to be organi zed, nmaking full use of the

existing scientific and technol ogi cal manpower in each country for

bri ngi ng about such exchanges.

(c) Human resource devel opnent

16.45. Personnel devel opnent needs wll need to be identified and

addi tional training programmes devel oped at the national, regional and
gl obal levels, especially in devel oping countries. These should be
supported by increased training at all |evels, graduate, postgraduate
and post-doctoral, as well as by the training of technicians and
support staff, wth particular reference to the generation of trained
manpower in consultant services, design, engineering and marketing
research. Training progranmes for lecturers training scientists and
technol ogi sts in advanced research institutions in different countries
t hroughout the world will also need to be devel oped, and systens giving
appropriate rewards, incentives and recognition to scientists and
technol ogists will need to be instituted (see para. 16.44). Conditions
of service will also need to be inproved at the national l|evel in

devel oping countries to encourage and nurture trai ned manpower with a
view to retaining that manpower |ocally. Society should be infornmed of
the social and cultural inpact of the devel opnent and application of

bi ot echnol ogy.

(d) Capacity-building
16. 46. Bi otechnol ogy research and devel opnent is undertaken both under
hi ghly sophi sticated conditions and at the practical |evel in many

countries. Efforts will be needed to ensure that the necessary
infrastructure facilities for research, extension and technol ogy
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activities are avail able on a decentralized basis. @ obal and regiona
col l aboration for basic and applied research and devel opnent will al so
need to be further enhanced and every

effort should be made to ensure that existing national and regional
facilities are fully utilized. Such institutions already exist in sone
countries and it should be possible to make use of them for training
pur poses and joint research projects. Strengthening of universities,
techni cal schools and local research institutions for the devel opnent
of bi otechnol ogi es and extension services for their application wll
need to be devel oped, especially in devel oping countries.

Not es

1/ See chap. 15 (Conservation of biological diversity).

2/ See chap. 14 (Pronoting sustainable agriculture and rural
devel opnent).

3/ See chap. 11 (Conbating deforestation).

4/ See chap. 34 (Transfer of environnentally sound technol ogy,
cooperation and capaci ty-buil ding).

5/ See chap. 6 (Protecting and pronoti ng human heal th
condi tions).

6/ See chap. 21 (Environnentally sound nmanagenent of solid
wast es and sewage-rel ated issues).

7/ See chap. 10 (Integrated approach to the planning and
managenent of | and resources).

8/ See chap. 18 (Protection of the quality and supply of
freshwater resources: application of integrated approaches to the
devel opnent, managenent and use of water resources).

9/ See chap. 26 (Recognizing and strengthening the role of
I ndi genous people and their comrunities).

END OF CHAPTER 16
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