Biotechnology Development
Applicationsand Trade: Caribbean Perspective

Section 1

Biotechnology Overview:

Introduction

Throughout time, biotechnology has been used in a myriad of ways to benefit human
popul ations. Biotechnology has been in vogue as far back as 5000BC with the deliberate
breeding of plants and animals for agricultural purposes. The application of yeast
enzymes for alcoholic fermentation is another classic practical, and often enjoyable
(wine, beer) use of biotechnology. It was not until the 1940’s that it was identified that
DNA! within a cell was responsible for transmitting distinct phenotypic and

physiological characteristics to an organism.

While the knowledge of the functionality of DNA was useful from a scientific
perspective, it does not completely explain the rapid and widespread application of such
knowledge in agriculture, food and medicine. In actuality, other driving forces behind the
gene technology revolution are the explosive growth of world populations, the global
reduction of lands available for food production?, a greater demand for medicines and
medical therapies to treat existing and emerging diseases and stronger global intellectual
property rights regime. These factors, coupled with the apparent limitations of
conventional technologies for plant and anima breeding and production of
pharmaceutical drugs have fuelled the rapid and global adaptation of gene technologiesin
these industries to meet the increasing demand for food, agricultural inputs, medicinal
treatments, industrial products and environmental treatments. There is aso the demand
on the manufacturing industry to produce industrial products using environmentally

sustainable processes.

1 DNA — Deoxyribonucleic acid is the component within living cells that carry genetic information of the organism.
2 Spence and Hallingsworth, 2001, paper presented at the Sensitization Workshop on ‘Multilaterism, Regionalism & Imperatives
for Small Economics” held in St. Lucia April 19 —20%, 2001.



What is Biotechnology?

There are severa definitions of biotechnology used by persons who operate within the
sphere of the science and its related disciplines. Some commonly used definitions

follows:

If the word biotechnology is broken into its root words, bio — utilisation of biological
processes, technology — solving problems so as to make useful products, then the

following definition can be derived:

“ Biotechnology is a collection of technologies that capitalise on the attributes of
cells such as their manufacturing capabilities, and put biological molecules such
as DNA and proteinsto work.” (BIO, 2004).

The Convention of Biology Diversity (CBD) defines biotechnology as:
“ any technological application that uses biological systems, living organisms, or

derivatives thereof, to make or modify products or processes for specific use.”

In general terms, biotechnology refers to living organisms or their components (e.g.
enzymes), used to make products having wide application in agriculture, food, medicine,
industry and the environment. There are also applications of biotechnology that do not
use living organisms, e.g. nano-technology (DNA chips used in genetics), and radioactive

tracers used in medicine (World IQ Dictionary & Encyclopaedia).

Modern biotechnology is often associated with the use of genetic engineering techniques
used to ater living systems such as micro-organisms or yeasts, plants or animals and their
derivative parts. If the definition of biotechnology is interpreted broadly it would cover
many of the tools and methodologies commonly used in agriculture, food and medicine.
For example, in vitro plant tissue culture or plant/animal cell cultures. However, if one
were to use only a narrow interpretation then only applications of modern biotechnology

such as gene manipulation and transfer, DNA typing and cloning would be relevant.



There are severa different categories or sub-fields of biotechnology for which over time

jargon terms have been applied, (World IQ Dictionary & Encyclopaedia), these are worth noting

here.
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Green Biotechnology isthe term sometimesapplied to agricultural
biotechnological processes such as those used to produce

genetically engineered crops.

Red Biotechnology isapplied to medical biotechnology processes

such asthose used to produce insulin or antibiotics.

White Biotechnology (or grey biotechnology) isapplied to industrial
processes, e.g. an organism desgned to produce useful

compounds.

Blue Biotechnology israrely used and refersto marine and aquatic

biotechnological applications.

What is Gene Technology?

Gene technology is the term often used within the narrow definition of biotechnology to

describe the various techniques/technol ogies applied to alter the genetic makeup of living

organisms. This is generally achieved by identifying the DNA that is carrying

information for a specific desired trait (the gene), excising it from other genes, copying it

several times and inserting it into the genetic material of the same or another organism.

The resulting organism is referred to as genetically modified, genetically engineered, or

transgenic.

Fundamentals: Getting back to Cellular Basics

To fully understand the evolution of biotechnology and the current application of modern

biotechnology, one must first have an understanding of the cellular basis of life.



Similarities: At the macroscopic level, cells are the main building blocks of all living
organisms. Some simple organisms have a single cell e.g. yeast, and others a more
complex array of cells making specific tissues and organs, e.g. plants, humans, and
animals. Despite the complexity and diversity of cell typesin all organisms, thereis great

similarities that are exploited in biotechnology applications.

Architecture: At the microscopic level, the architecture of living cells is similar and
utilises similar building blocks (proteins) and similar processes in construction of cells
and their functionality. The DNA contained in cells carries the genetic information
(building code or blue prints) of an organism and is responsible for the way in which the
protein building blocks are put together to build tissues, organs and other essential

components of the organism.

It is this fundamental similarity in the construction of an organism at the cellular level
that makes it possible for genetic information from one organism to be deciphered and
implemented by another organism whether it is related or not. Despite these similarities
a the micro/molecular level, at the macro level, cells and biological molecules are very
specific with respect to their function and interactions. It is this unique duality of
biological systems, similarity at the micro-level and specificity at the macro-level that is
manipulated during biotechnological applications to produce a desired effect, whether it

isaGM crop, apharmaceutical product, or afood product.

Scope of Study

This research paper aims to examine the global applications of biotechnology with
respect to the development related to trade and regulatory frameworks. The relevance of
biotechnology application in the Caribbean will be discussed within the context of GMOs
in food, medicine, and trade. In addition, regional and national regulatory frameworks
will be analysed with a view of making recommendations for developing systems to
benefit from biotechnology and its applications.



Section 2

Biotechnology Development and Applications:
The Evolutionary Process of Biotechnology

TIMBLINES

Table A.1 provides a brief overview of the historical development of biotechnology and
the various applications of the technology through time. Biotechnology applications
were evident as far back as 8000 B.C. with the simple domestication of crops and
livestock. Early biotechnology applications were specific and typified societies based on
agricultural development. It was in A.D 100 that the first application of an insecticide
derived from chrysanthemum plants was used. Significant development occurred
through time ranging from the demonstration of successful crossbreeding of crop plants
in different species by Koelreuter in 1761, the concept of organisms composed of cells
and Mendels's experiments demonstrating the law of heredity in 1865. The 1800s and
early 1900s were characterised by advances in the technology typified by inventions that
enhanced capabilities to study biological systems at the molecular level and to use
biotechnological applications in the fields of medicine. The elucidation of the double
helical structure of DNA in 1953 was a significant building block in modern genetics.

Significant changes and the development in legislation, notably Plant Varieties Protection
and provisions for patenting living organisms in the USA have enhanced the state and
status of modern biotechnology where significant work such as the human genome

project and commercia planting of transgenic crops are possible.



MODERN BIOTECHNOLOGIES
Utilising the Tools

The tools of modern biotechnology make efficient use of biological systems for
applications in agriculture and food; healthcare; industrial processes and management of
the environment. The new biotechnologies utilised today include as examples:

1. Food Bio-Processing.
Bio-processing technology was one of the first of the bio-technologies utilised to
manipulate living cells, or some aspect of their bio-processing mechanism, to produce
useful products. Typically, single-celled micro-organisms (yeasts and bacteria) were
used while molecular components such as enzymes were used to catalyse bio-

processes.

Products produced by these early bio-processes utilising microbial fermentation
included: beer; wine; breads and food pickles. Today, bio-processing technologies
are used to produce such products as. antibiotics, amino acids; vitamins; industrial
solvents; pesticides; birth control pills and food processing aids (Bio, 2004). When
linked with recombinant DNA (rDNA) technologies, microbial fermentation produces
such products as: insulin; biodegradable plastics; enzymes used in laundry detergents

and cheese making, and vaccines.

2. Recombinant DNA (rDNA).
Recombinant DNA is made by combining genetic material from different sources and
has been traditionally used in breeding of domesticated plants and animals through a
process of selective breeding. Today, rDNA techniques combine genetic material at
the molecular level using genetic engineering. Recombinant DNA techniques are
being used to:

S Produce safervaccines
S Develop new medicinesand medical treatments
S Treat genetic diseases
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Enhance productivity in agriculture and bio-control agents and

increase yields

S Decrease allergy producing characteristicsin some foods
S Improve nutritional value of foods
S Facilitate environmental management and decrease water and

air pollution

3. Monoclonal Antibodies.
Monoclonal antibodies techniques utilises the cells of the immune system to make
antibodies for use as diagnostic tools or to produce therapeutic compounds.
Monoclonal antibodies are used as diagnostic tools because of their unique specificity
and ability to detect minute quantities of substances. Applications as diagnostic tools
include: detection of environmental pollutants; rapid diagnosis of infectious diseases
in plants, humans, and animals and detection of harmful microbes in food. As
therapeutic compounds, monoclonal antibodies are used to specifically target
cancerous cells for the delivery of chemotherapy treatment and to treat organ-

transplant rejection.

4. Cédl Culture.
Living cells can be cultured under in vitro conditions, (i.e. outside of the living

organism). Cell culturestypically utilised include: plant, insect and human cells

a) Plant Cell Culture: One of the earliest forms of plant cell culture involved plant
tissue culture at the macro level (micro-propagation) and the culture of plant cells
to produce cali or somatic embryos. The culture of plant cellsis acritica step in
the development of transgenic crops. Plant cell cultures are also explored for the
potential to yield valuable therapeutic compounds, as well as compounds to be
used as flavours, colours and aromain the food processing industry.

b) Insect Cell Culture: Insect cell cultures can be used to produce commercial
quantities of bio-control products.

¢) Mammalian Cédl Culture: This technology can be applied to assist breeding

programmes as is the case of in vitro fertilisation. Mammalian cell cultures are



also used to produce therapeutic compounds too complex in structure and post-
transcriptional  modification requirements to be cultured using genetically

engineered micro-organisms.

5. Cloning.

The techniques utilised in cloning makes it possible for the production of identical

cells, plants and animals. Cloning technologies include:

a)

b)

Molecular Cloning: Molecular cloning, also referred to as gene cloning, is a
basic tool applied across the range of technologies pertaining to biotechnology.
All rDNA technology applications use molecular cloning techniques to produce
desired effects.

Céllular Cloning: Célular cloning is aso a basic tool used in producing
biotechnology products or processes, and relies on the production of genetically
identical cell lines. For example: regeneration of transgenic plants from single
celled cultures.

Animal Cloning: Animal cloning technology has been used to achieve
improvements in livestock herds. Animal cloning technology coupled with rDNA
technologies is used to study animal genetic diseases, cancer and the aging

process

6. Protein Engineering.

Protein engineering technology is generally used in numerous applications including:

improvement of existing enzymes; creating new proteins; improvement of antibodies

and cell receptors. These improved or modified proteins are useful in food

processing, industrial processes and the development of pharmaceutical products.



7. Bio-sensor Technology.
These technologies utilise advances in both biological systems and micro-electronics.
Biosensors typically consist of a biological component (enzyme; antibody) linked to a
minute transducer and are used as detection devices. Biosensors can be applied to:

a) Assesssafety of food, and
b) Detect and quantify environmental pollutants, explosives, and toxins.

8. Nano-biotechnology.
@ Nano-technology is the study, manipulation, and manufacture of ultra-small
structures and machines made from as few as one molecule...° (Bio, 2004).

Nano-technology combines the advances of molecular biology with those of nano-
technology and athough there are not many current applications of the technology, it
does hold gresat potential for future advancements in biotechnology in areas such as:
diagnostics, vehicles for moving functional molecules into cells, enhanced drug

delivery and miniaturising biosensors.

9. Micro-arrays.
This technology largely has application in laboratory research alowing for the
simultaneous analysis of thousands of samples. Micro-array technology is currently
employed to study gene-technology. The technology makes use of: DNA micro-
arrays, protein micro-arrays, tissue, whole cell and small molecule arrays in areas of
detection of mutations, diagnosis of infectious diseases and the discovering of protein

bio-markers.



Application of Biotechnology

The technologies used in biotechnology are applied in a variety of areas. This research
paper will address biotechnology application in diverse fields such as Agriculture,
Healthcare, and Food. For completeness applications relevant to industria
manufacturing and environment management will also be briefly addressed.

BIOTECHNOLOGY APPLICATIONS:
Agriculture

In 2000, all Heads of State attending the Millennium Summit, agreed to the

Millennium Development Goals of reducing levels of hunger, malnutrition and poverty
by half by the year 2015. Agricultural production will be critical to achieving these goals
since expansion in the agriculture sector, through increased productivity, can stimulate
economic growth and can provide food supplies needed to reduce hunger. More
specifically, agricultural biotechnology can help meet the goa of increased agricultural
productivity through increased yields, decreased crop inputs and the provision of pest and
disease control methods. Biotechnology applications in agricultural production include:

crop biotechnology; animal biotechnology, and aquaculture.

1. Crop Biotechnology.
Traditionally, crop improvements relied on crossbreeding, hybridisation and other
forms of gene manipulations at the macro level. Early conventional farmers
undertook crop improvement by selecting crops with the best desirable characteristics
and saved seeds from these selections to plant the following season. These wild
species were selectively converted to the domesticated crops we are familiar with
today. Later, genetic manipulation of crops utilised conventional methods such as
crossbreeding and hybridisation to produce commercial varieties of crops for food
and fibre. The tools of modern biotechnology are today being employed to alow

plant breeders to quickly introduce desirable traits into selected crops by transferring
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specific geneg(s) into existing crops to produce new varieties expressing a desirable

trait.

a) Crop Production: Biotechnology tools are being used to incorporate traits such
as increased yields, disease resistance, tolerance for growth in adverse
environmental conditions (e.g. drought, saline, low temperatures). Applications

include:

- Bio-pesticide — micro-organisms and fatty acid compounds
toxic to specific speciescan be utilised to improve overall crop
productivity. The use of Bt (Bacillus thuringienss), has been
applied by farmerssince the 1930’s. Today, specific insecticidal
properties of Bt are incorporated into commercial genetically

engineered crops.

- Herbicide tolerance — biotechnology tools can be used to

make cropstolerant to specific herbicides.

- Resistance to environmental stress — abiotic stresses such as
drought, cold, heat, acidic, alkaline or saline soils are
problematic in agricultural production and can limit productivity
in some areas. Biotechnologists have worked on crop plantsto
alleviate problems associated with these stresses, e.g.
researchers have produced genetically altered tomato and
canola plantsthat are tolerant to salt levels 300% greater than

their conventional counterparts.

b) Increased Yields: Crop yields can be improved by increasing photosynthetic
efficiency. To this end, researchers in Japan (Japan’s National Institute of
Agrobiologic Resources), have incorporated maize photosynthesis genesin rice to
enhance its efficiency at converting solar energy to plant starch, thus increasing

rice yields by 30%. Other research into improved crop yields include:
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- Plants that have been modified to secrete citric acid from their

roots, allowing greater efficiency in nutrient uptake.

- Work in the relationship between nitrogen-fixing bacteria and

their soil environment.

2. Forest Biotechnology.

Biotechnologies are being used to:

a) Generate disease and pest resistant forest trees
b) Increase growth rate of trees and photosynthetic efficiency
¢) Increase cellulose content in tree cells to improve the efficiency of conversion

into useful products such as pulp and paper.

3. Animal Biotechnology.
Biotechnology is being applied in the advancement of animal production in areas
related to:

a) Improved animal health
b) Study of human health
¢) Enhancement of animal products

d) Environmental conservation

Resear ch focusisin the area of:

a) Improved ability to detect and prevent animal diseases

b) Improved animal feeds to meet dietary requirements of specific livestock

c¢) Development of quick and efficient diagnostic tools using DNA and antibody
based tests to treat such troubling diseases as: brucellosis; foot-and-mouth; blue
tongue; trichinisis, and avian leucosis

d) Development of new vaccines for protection against diseases such as. foot-and-
mouth; scours; brucellosis, lung infections; rabies, and Newcastle disecase

€) Genetic fingerprinting to monitor the spread of diseases
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f) Genetically engineered crops to produce edible vaccines for feed
g) Anima biotechnology is aso focused on improving the health of companion

animals (dogs and cats).

Other work in thisareaincludes:

a) Making companion animals safer to humans with respect to allergens
b) Animal systems and cell cultures are utilised to enhance human medica

applications. Areas of focus include:

- Xenstransplantiation + to use animals as blood and organ
donorsfor humans

- ‘Pharm’ animals £to produce therapeutic proteinse.g. in cows,
goats, and sheep. Diseases of interest include: AIDS, Cystic
Fbross, Burns, and Gastro intestinal dissases. Secific research
includes: transgenic goats producing milk containing tissue
plasminogen activatorswhich can dissolve clotsin heart attack
victims, and transgenic rabbits secreting a drug that could

potentially treat Pompe’sDisease.

4. Aquaculture.
This is the growth of aquatic animals in a controlled environment. Biotechnology
advancesin this areainclude:

S Transgenic Salmon that reach maturity faster
S Transgenic Fish that can survive in coldertemperatures
S Transgenic Fsh that are disease resistant and tolerant to low

levelsof oxygen
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The Global Status of TRANSGENIC CROPS

This research paper focuses on genetically engineered crops and their impact on food
production and as such, it isimportant to highlight the range of transgenic crops available
and the extent to which they are grown globaly. Despite the globa debate and
controversy over the use of genetically modified crops and their subsequent introduction
into some food products, there has been consistent increases in the amount of GM crops
grown internationally. These GM crops have been adopted by 6 million farmers in both
developed and developing countries. The following information is extracted from The
International Service for the Acquisition of Agri-Biotech Application (ISAAA)'s
Brief on the Global Status of Commer cialised Transgenic Crops: 2003 .

Global Area of GM Crops. 2003

Since the introduction and official recording of transgenic crops by ISAAA in 1996, the
global area of GM crop production has continued to grow. In 2003, commercial GM crop
growth increased by 15% up from 12% in 2002 (See Table 2.2). It is estimated that for
the 2003 crop season, the global area of GM crops grown was 67.7 million hectares
(167.2 million acres, see Table.2.1), grown by 7 million farmers in both developed and
developing countries. The 67.7 million hectares of GM crops grown represents a 40-fold

increase from 1.7 million hectares grown in 1996 (SEE AGURE 2.1).

TABLE 2.1 . GLOBALAREA OF TRANSGENIC CROPS, 1996 to 2003

HECTARES (MILLION) ACRES (MILLION)

1996 17 4.3

1997 11.0 271.5

1998 27.8 69.5

1999 39.9 98.6

2000 44.2 109.2

2001 52.6 130.0

2002 58.7 145.0

2003 67.7 167.2

Increase of 15%, 9 million hectares or 22.2 million acres between 2002 and 2003.
SOURCE: Clive James, 2003.

3 James, C. 2003. Preview: Global status of commercialised transgenic crops: 2003. ISAAA Briefs No. 30.
ISAAA: Ithaca, NY.
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HGURE 2.1. GLOBAL AREA OF TRANSGENIC CROPS, 1996 to 2003 (Million
Hectares)
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SOURCE: Clive James, 2003.

Distribution of Transgenic Crops: by Country

The magjority of transgenic crops are grown in industrialised countries athough recently,
the proportion of GM crops grown by developing country farmers has increased to the
point where in 2003 they grew 30% of the global GM crop area of 67.7 million hectares
(20.4 million acres). The increase in the proportion of GM crops grown in developing
countries has been consistent since GM crop introductions in 1996. Figure 2.2 shows the
relative area of GM crops in industrialised and developing countries from 1996 to 2003.

4James, C. 2003. PREVIEW: GLOBAL STATUS OF COMMERCIAL TRANSGENIC CROPS: 2003. ISAAA Briefs NO.30. ISAAA: Ithaca, NY.
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HAGURE 2.2. GLOBAL AREA OF TRANSGENIC CROPS, 1996 to 2003: Industrial
and Developing Countries (Million Hectares)

SOURCE: Clive James, 2003.

During 2003, six (6) major countries grew 99% of the global GM crops; this is an
increase from four (4) such countriesin 2002. (SEE TABLE 2.3).

TABLE 2.2. GLOBAL AREA OF TRANSGENIC CROPS, 1996 to 2003: Industrial
and Developing Countries (Million Hectares)

2002 % 2003 %
Industrial Countries 42.7 73 47.3 70
Developing Countries 16.0 27 20.4 30
TOTAL 58.7 100 67.7 100

SOURCE: Clive James, 2003.
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TABLE2.3

COUNTRY MILLION HECTARES % OF GLOBALTOTAL
USA 42.8 63
ARGENTINA 13.9 21
CANADA 4.4 06
BRAZIL 03 04
CHINA 2.8 04
SOUTH ARRICA 0.4 01

SOURCE: Clive James, 2003.

For the first time, the top countries growing GM crops included more developing
counties (four — Argentina, Brazil, China, South Africa) than developed countries, (two -
USA and Canada) . The above figures represent an increase in GM crops grown by all the
top countries whose farmers were officially alowed to grow GM cropsin 2003.

Other countries growing GM crops include the following:

Those growing 50,000 hectares or more:

TABLE2.4

COUNTRY MILLION
AUSIRALIA 0.1
INDIA 0.1
ROMANIA > 0.05
URUGUAY > 0.05

Those growing < 50,000 hectar esinclude:

SPAIN, MEXICO, PHIUPPINES, COLOMBIA, BULGARIA, HONDURAS, GERMANY and
INDONESA.

In total, there were 18 countries growing GM crops in 2003 of which eleven (11) were
developing countries, five (5) industrialized countries, and two (2) from Eastern Europe.

These countries represent a distribution from North America, Latin America, Asia,
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Oceania, Europe (Eastern and Western), and Africa (South Africa). This increase in the
number of farmers in developing countries adopting GM seeds for planting could be a
result of the benefits that can be derived from growing these crops. Benefits such as cost
savings with respect to agri-chemical use which is reported to decrease on farms growing
GM insecticidal and herbicide tolerant crops. In addition, some countries such as Brazil
and South Africa have deregulated some GM crops, making it legal for farmers to start

growing these crops officialy.

Distribution of Transgenic Crops. by Crop

HGURE 2.3. GLOBAL AREA OF TRANSGENIC CROPS, 1996 to 2003 by Crop
(Million Hectares)

SOURCE: Clive James, 2003.

Figure.2.3 shows the distribution, by area, for the four (4) mgjor GM crops — soybean,
maize, cotton and canola - grown globally. Transgenic soybean was the main crop
grown occupying 61% of the global area of GM crops in 2003. It aso occupied 41.4
million hectares in 2003, followed by GM maize (15.5 million hectares). Third was GM
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cotton at 7.2 million hectares and fourth was GM canola at 3.6 million hectares. (SEE

TABLE 2.5).

TABLE 2.5. GLOBAL AREA OF TRANSGENIC CROPS IN 2002 AND 2003: BY

CROP (Million Hectares)

CROP 2002
SOYBEAN 36.5
MAIZE 12.4
COTION 6.8
CANOLA 3.0
SQUASH <0.1
PAPAYA <0.1
TOTAL 58.7

SOURCE: Clive James, 2003

Distribution of Transgenic Crops:. by Trait Introduced

%

62
21
12
5

<1
<1

100

2003

41.4
155
7.2
3.6
<0.1
<0.1

67.7

%

61
23
11
5

<1
<1

100

For the period reviewed in the ISAAA study (1996-2003), herbicide tolerance was the

dominant trait introduced in GM crops with insect resistance being second. (SEE FIGURE

24).
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HGURE 2.4. GLOBAL AREA OF TRANSGENIC CROPS, 1996 to 2003: By Trait

(Million Hectares)

SOURCE: Clive James, 2003.

In 2003, herbicide tolerance, introduced in soybean, maize and cotton, accounted for 75%

of the 67.7 million hectares of GM crops grown. (SEE TABLE 2.6).

TABLE2.6. DOMINANTTRANSGENIC CROPS, 2003

CROP

Herbicide tolerant Soybean
Bt Maize

Herbicide tolerant Canola
Bt/ Herbicide tolerant Maize
Herbicide tolerant Maize

Bt Cotton

Bt/ Herbicide tolerant Cotton
Herbicide tolerant Cotton

TOTAL

SOURCE: dive James, 2003

MILLION HECTARES

41.4
9.1
3.6
3.2
3.2
3.1
2.6
15

67.7

20

% TRANSGENIC
CROP AREA

61%
13%
5%
5%
5%
5%
4%
2%

100%



An estimated 12.2 million hectares were planted in Bt crops equivaent to 18%, and
stacked genes (more than 1 trait) for herbicide tolerance and insect resistance deployed in
both cotton and maize occupied 9% of global area planted in GM crops in 2003. The
area of herbicide tolerant crops increased by 12% (5.5 million hectares), while Bt crops
increased at a much higher rate of 20% (2.1 million hectares) between the years 2002 and
2003.

Dominant Transgenic Cropsin 2003

Herbicide tolerant soybean was the most dominant GM crop grown commercially in
seven (7) countries in 2003 — USA, Canada, Mexico, Argentina, Uruguay, Romania, and
South Africa. The global area of land planted with herbicide tolerant soybean was 41.4
million hectares, representing 61% of global GM crop area of 67.7 million hectares for all

crops.

The second most planted GM crop was Bt maize occupying 9.1 million hectares and
representing 13% of global GM area planted in nine (9) countries - USA, Canada,
Argentina, Uruguay, Spain, Philippines, Honduras, Germany, and South Africa. The
third most dominant GM crop grown in 2003 was herbicide tolerant canola, occupying
3.6 million hectares which is equivalent to 5% of global GM areas. The crop was planted

in two (2) countries — Canada and USA.

Adoption of GM Soybean, Maize, Cotton, Canola: the Global Context

The ISAAA’s 2003 review of the global status of transgenic crops also made a
comparison of global area of GM crops relative to the total global area of crops (GM and
non-GM) for the four (4) principle crops — soybean, maize, cotton and canola. Within the
global context, in 2003, 55.1% of the 76 million hectares of soybean planted were
transgenic. This figure is up from 51% in 2001. With respect to cotton, of the 34 million
hectares planted in 2003, 21% were GM. Sixteen percent (16% - 3.6 million hectares) of

al canola were GM. The pattern of growth is similar for maize. In 2003, 140 million
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hectares of maize were planted of which 11% were GM. (SEE FAIGURE 2.5). The aggregate of
GM and non-GM crops in 2003 totaled 272 million hectares of which 25% were GM.

HGURE2. 5. GLOBAL ADOPTION RATES (%) for PRINCIPAL TRANSGENIC
CROPS (Million Hectares) in 2003

SOURCE: Clive James, 2003.

Global Market Value of GM Crops

In 2003, the globa market value of GM crops was estimated to be between $4.50 US to
$4.75 US billion. The market value of the global GM crop market is determined based on
the sale price of GM seed and any relevant technology fees. One projection for the
market for 2005 is $5 US billion.
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Agricultural Biotechnology Products available Commercially

Table 2.7 provides an indication of the commercial availability of GM crops.

Table : 2.7. Genetically Modified Cropson the Market

GMCROP COMMERCIAL NAME COMPANY YEAR
INTRODUCEDY
APPROVED CHARACTERISTICS
CANOLA Libertylink® Canola Bayer CropScience | 1995 Resullts in effective weed
contral, excellent crop
performance and yield.
InVigor® Hybrid Canola, | Bayer CropScience | 1996
Natreon® Naturally Dow AgroSciences Produce Natreon a stable
Stable Canola Gil (from | Canada canola oil minimal trans-fats
Nexera® Canola Seed used for baking, snack foods,
efc.
Roundup Canola | Monsanto Allows application for
Roundup® herbicide.
CORN Rogers® Brand Syngenta Seeds Protection against European
Attribute ™ Bt Sieet corn borer and corn earworm
Comn
Herculex ™| Insect Dow AgroSciences
Protection and Pioneer Hi-Bred
International Inc.
LibertyLink® Corn Bayer CropScience | 1997 Allows the application of
Liberty® herbicide which kills
over grass and broad leaf
weeds.
NK® Brand YieldGARD® | Syngenta Seeds 1997 Has built-in protection against
(Bt11) SOme insect pests.
Roundup Comn | Monsanto 1997
YieldGARD® Corn Borer | Monsanto 1997 Whole plant protection from
European corn borer and
South Western com borer.
YieldGARD® Rootworm | Monsanto Built-in protection against
* Protected Comn Ccormn rootworm.
CARNATIONS | Moondust ™ Carnations | Horigene 1996 First mauve carnation.
Moonshadow ™ | Horigene 1998 MViolet carnation.
Carnation
COTTON Bollgard® Insect + Protected against cotton
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Protected Cotton Monsanto 1996 bollworrms, pink  bollworms,
tobacco budworms.
Bollgard 11 Insect + | Monsanto 1996 Control of bolworm, beet &
Protected Cotton fall army worm and soybean
loopers.
LibertyLink Cotton Bayer CropScience | 1996
Roundup Ready Cotton | Monsanto
PAPAYA Rainbow & SunUp Comell  Research Resistance to  papaya
Foundation ringspot virus (PRSV).
PEANUTS Havour Runner Naturally | Mycogen Peanuts high in oleic acid for
Stable Peanut longer shelf life of nuts,
candy, peanut and buitter.
RAPESEED Laurucal Source of less expensive raw
material  for soups and
detergents.
SOYBEANS Roundup Ready | Monsanto 1996
Soybeans
SUNFLOWERS | Naturally Stable | Mycogen Modified fatty acid sunflower
Sunfloner ol containing virtualy no

trans-fatty acids.

Biotechnology Applications:

Food

Biotechnology applications in the food industry have been ongoing since as far back as

8000 BC. Products such as bread, wine, beer, cheese and vinegar all are produced using

enzymes found in select micro-organisms. Today food biotechnology applications are

more sophisticated and precise and are applied to awider range of products and processes

including quality, nutritional content and overall food safety.

Biotechnology is also being applied to improve materials used for the basis of producing

products, for example, flavours, colours, enzymes, emulsifiers and starter cultures.

Improvements are expected in areas of food quality and safety including:

e Ux

Healthier cooking oils

Healthier meat products
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Increased nutritional value of crops tincreased protein content of
potatoes, viiamin A enhanced rice

Improved health benefits from functional foods £ compounds in
foods such as garlic, onions and broccoli, increased lycopene in

tomatoesand allagic acid in strawberries.

By changing the characteristics of raw materials using biotechnology methods one can

mani pul ate the quality of products to:

e e N e Ux

Increase shelf-life

Develop seedlessvarietiesof grapesand melons
Improve fruit and vegetable flavours

Produce caffeine-free coffee and tea

Develop no caloric sweetenerssuch asfructans

Biotechnology diagnostic tools are employed in detecting microbial diseases, allergenic

compounds in foods and to decrease the amount of plant toxins found in foods such as

potato and cassava.

In the area of food processing biotechnologies are applied to:

S
S

Improve food fermentors
Produce food additives and processng aids + amino acid
supplements, flavours, flavour enhancers, vitamins, starch-based

thickenersand enzymes
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Biotechnology Applications:

HealthCare

The tools of biotechnology are being applied to elucidate the molecular basis of health

and disease to develop new and improved techniques for disease prevention and

treatment. Healthcare applications are in numerous areas including:

e e e Ux

HealthCare—

Developing diagnostic tests
Therapeutics
Regenerative medicine

Vaccines

Diagnostics

Healthcare diagnostic tools are applied to the detection of diseases and medical

conditions. Such tools are being used to:

e e Ux

e U

(0p8

Develop home pregnancy tests

Treat strep throat

Reduce the cost of diagnostics by making their application easer
and faster

Detect diseasesin some casespriorto observing symptoms

Making test resultseaser to interpret + based on visual cuessuch as
colourchanges

Sreening of donated blood for pathogens that cause severe

discasessuch asAlDSand hepatitis
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HealthCare— Therapeutics

Biotechnology therapeutics developed to date are being used to treat numerous diseases

including:

(0p3

Cystic fibrosis

(0p3

Anaemia

(0p4

Growth deficiencies

(0p8

He patitis

(0p]3

Genital warts

(0p8

Leukaemia

(0p4

Rheumatoid arthritis

The therapeutics often used in the trestment of diseases and medical conditions are wide

and include:

1. Natural products— antibiotics from micro-organisms and medicines from plants.

2. Bio-polymers — applied to medical devices for drug delivery. Some carbohydrates
have elastic water soluble properties which make them excellent bio-polymers for the
application of the aleviation of pain, improved joint mobility, the prevention of cells
and platelets sticking to medical devices and to trigger blood clotting.

3. Protein Replacement Therapy — insulin with respect to diabetics, factor VIII = a
blood clotting protein missing in haemophiliacs.

4. Gene therapy - genes or RNA are introduced into the body to prevent diseases, the

body’ s own mechanism makes the protein. Such therapies include:

- Replacement gene therapy + best suited for genetic diseases that result
inalack of aprotein
- Transient gene therapy * suited for treating various cancers, auto-

immune diseases, nervous system disorders and AIDS
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5. Cdl transplants * are being used to help aleviate the problem of non-availability of
organ transplants. The technique has been used on patients waiting for liver
transplants where liver cells, grown in in vitro culture, were implanted into the patient
providing some relief until an appropriate organ could be found.

6. Xenotransplantation * this technique uses organs and cells from other species.

HealthCare £ Regenerative Medicine

These sets of techniques utilises the body’s inherent ability to repair and maintain itself.
Various biotechnology techniques have been developed to cure diseases, repair injuries
and to reverse age-related damage. Techniques used include:

(Vs

Tissue engineering

(0p]3

Use if regenerative proteins

(0p]3

Sem cells

(0p8

Nuclearcellreplacement

HealthCare + Vaccines

Vaccines are developed to assist the body to recognise and fight infectious diseases.
Conventional vaccines consisted of an attenuated form of the whole organism, today
however, biotechnology applications for vaccine production uses only the antigen thereby

eliminating the danger of the organism being transmitted to effect disease symptoms.

To-date the techniques of biotechnology have been used to produce antigen-only
vaccines against diseases such as hepatitis B and meningitis. Recent applications have
used pieces of DNA from the micro-organism to trigger the production of antibodies.
These new types of vaccines are referred to as DNA vaccines and are currently being
developed against HIV, Maaria and influenza virus, some are at the stage of clinica
trialsin the US.

28



Biotechnology HealthCare Drugs on the Market

There is a wide array of healthcare drugs available on the market today targeting a vast
range of diseases and medical conditions. Appendix 2 provides a list of approved

biotechnology drugs available commercially (Bio, 2004).

What doesthe Future Hold for Biotechnology?

The biotechnology applications outlined in this paper are but afew of the examples of the
benefits that can be derived from biotech-associated technologies. The future of
biotechnology is promising especially in the areas of healthcare, industrial applications
and environmental management. Despite the controversy with respect to genetically
engineered foods, it is expected that advances in agricultural biotechnology will expand
in the future with the next wave of products specificaly designed to benefit consumers

more directly.

Biotech Future Outlook: Agriculture

1. Farmers are expected to benefit from the development of biotechnology-based
pharmaceuticals produced to treat several diseases including: foot-and-mouth disease,

bovine spongifrom encephal opathy and swine fever.
2. Future development is expected in the area of vaccine devel opment.

3. There are arange of agricultural GM products expected to come onto the market in

the next six years. Some of these products are shown in (Table 2.8).
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Table2.8

Biotechnology Agri-products expected on the market in six years

(B10O, 2004)
Product GM Characteristics Company/Technology
Alfalfa Roundup Ready  Alfalfa Monsanto technology
Apple Bt Insect-Protected Apple Monsanto Technology
Bananas Disease resistant Bananas DNA Plant Technology Corporation
Long Shelf-life Bananas Syngenta
Comn Improved Drought Response Comn DuPont
Increased-Energy-Availahility Corn DuPont
Nutritionally enhanced Corn Dow AgroSciences
Roaotworm-Resistant Corn Dow AgroSciences & Hi-Bred International, Inc.
Comn Amylase for enhanced ethanol | Syngenta
production
Glyphosate-tolerant Comn Syngenta
Insect Resistant Comn Syngenta
Cotton Wdestrike™ Insect-Protected Cotton Dow AgroSciences
Next-generation Roundup Ready Cotton | Monsanto
Vegetative Insecticidal Protein Cotton Syngenta
Lettuce Roundup Ready lettuce Monsanto technology
Rice Liberty Link Rice Bayer CropScience
Soybean Liberty Link  Soybean Bayer CropScience
Soybean  with  improved  protein | Dupont
functionality
Stranberry Stranberry DNA Plant Technology Corporation
Sugar beet Roundup Ready sugar beet Monsanto
Turf grass Roundup Ready creeping Bentgrass Monsanto technology
Wheat Roundup Ready Wheat Monsanto
Fusarium Resistant wheat Syngenta
Fsh AguaAdvantage  Salmon, Tilapia, Trout, | Agua Bounty Farms
Hounder
Fruit\Vegetables | Longer shelf-life GM fruit (raspberry) and | AgriTope Inc.
Vegetable (tomato)
Feed Phytase for animal feed Syngenta & Zymetrics

Biotech Future Outlook: HealthCare

In the Healthcare sector future advances are expected in:

S

Genomicsand proteomicsto develop therapeutic usesof

endogenousproteinsand antibodies; the discovery and

development of new therapeutic compoundsfrom plantsand

other organisms

30




(0p8

Predictive testsfor diseases

(0p3

Improvementsin drug delivery, development, testing and delivery

Biotech Future Outlook: Industrial Processing and Environmental M anagement

Recent positive policy initiatives in both the US and European Union will result in rapid
advances in areas of renewable energy with focus on bio-energy as there is a shift

towards a ‘ bio-based economy’.

The Value of the Biotechnology Industry*

Biotechnology is big business and will continue to expand because of its range of

applications and value to company profits and economiesin general.

1. Biotechnology is one of the most research intensive industries, with spending of US$
20.5 billion in the US in 2003.

2. In the US aone the value of publicly traded biotechnology companies as of mid-
March 2004 was US$ 311 hillion.

3. The growth of the biotechnology industry has been meteoric with revenues in the US
moving from US$ 8 billion in 1992 to US$ 29.6 hillion in 2002.

4. The top five biotechnology companies spent about US$ 101,200.00/employee in
R&D in 2002

5. Within the context of employment the US biotechnology industry employed 194,600
persons in 2002 (more than the total employment in the toy and sporting goods
industry)

6. There are over 1400 biotechnology companies in the US of which 318 are publicly
owned

7. The number of biotechnology patents granted per year has increased significantly
from 2,160 granted in 1989 to 7,763 granted in 2002.

8. New biotechnology drugs and vaccines approved annually have increased from an
average of less than 10 between 1982 and 1994 to about 37 approvalsin 2003.

4 Source BIO, 2004
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Biotechnology in the Caribbean

There are a range of biotechnology activities in the Caribbean including basic
technologies such as micro-propagation (mass propagation in enclosed containers under
strict climatic and lighting conditions) and more advanced modern technologies such as
molecular mapping. Tissue culture laboratories exist in severa countries in the region
micro-propagating a wide variety of crops including forage legumes (peanut, pigeon-
pea), ornamentals (orchids, ferns, anthuriums), root crops (cassava, sweet potato, yam),
vegetables (hot pepper) and fruits (banana, papaya, pineapple).

There is a biotechnology centre on the Mona campus of the University of the West
Indies, Jamaica which was built in 1989 and which not only conduct undergraduate and
graduate courses, but aso conducts pure and applied biotechnology research in the
following areas: root and tuber crops, fruits (papaya), medicinal plants and transgenic
plants” Biotechnology research is aso conducted on the other Campuses of the
University of the West Indies, Cave Hill, Barbados and St. Augustine, Trinidad and
Tobago. Biotechnology research conducted in the region includes:

® Mitchell, S.A. and M. H. Ahmad. 2003. Agricultural biotechnology in the Caribbean. AgBiotechNet VVol.
5 February, ABN 106.
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Resear ch Focus Campus
Evaluation of neem oil-based products Mona, Jamaica
Somatic embryogenesis on woody medicinal plants Mona, Jamaica

Embryo transfer technology and molecular genetic analysis + livestock Mona, Jamaica

Evaluation of Carica sp. for resistance to papaya ringspot virus Mona, Jamaica
Fermentation and development of biopesticides Mona, Jamaica
Molecular basis of bacterial resistance in transgenic anthurium St. Augustine, Trinidad and Tobago
Molecular characterisation of geminivirusesin Trinidad St. Augustine, Trinidad and Tobago

Characterisation of capsicum chinense (hot pepper): genetic diversity, St. Augustine, Trinidad and Tobago
viral resistance and capsaicin content

Molecular mapping of hot pepper varieties in the region Cave Hill, Barbados

Adapted from Mitchell et. al., 2003

Cuba is aso actively involved in biotechnology research in the medical and agricultural
fields and with countries such have Jamaica, Trinidad and Barbados has fully utilised
advanced molecular techniques in regional conventional and transgenic breeding
programs. None of the research conducted in these countries have reached commercial
release but are still at the stage of experimentation or laboratory trials. Jamaica and US
Virgin Islands have conducted field tests of transgenic papaya and cassava respectively.

Much of the biotechnology work conducted in the region is funded publicly asisthe case
in Cuba. Other sources of research funds include the University funding to faculties and
research grants sourced from international donor and research collaborations with other
international institutes. In a small number of cases, especialy in the area of natura
products research, funds are obtained from arrangements with private sector entities. The
main focus of these research projects is to find solutions to current pest and disease

problems, improve yields, or to produce novel useful products with commercial potential.

To facilitate biotechnology development and relevant capacity building the Caribbean
there are several networks including: the University of the West Indies, the Caribbean

Biotechnology Project, the Multinational Biotechnology Information System
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(SIMBIOSIS), REDBIO Caribbean, Biotechnology for Latin America and the Caribbean
(BIOLAC) and the Pan American Marine Biotechnology Association. These regional

networks function by providing technical assistance in areas of human resource

development, information management and dissemination, and the provision of

appropriate fora for regional biotechnology experts to network and share research results.

Below isasummary of the type of biotechnology activities conducted in the region.

Table2.9 Summary of Biotechnology Activitiesin the Caribbean
Country Institution Genetic Molecular M icropropagation
Engineering Biology
Barbados uwi ¥ ¥
MOA ¥
West Indies Sugarcane ¥
Breeding Station
Cuba All INT ¥ ¥ ¥
Dominican ¥
Republic
Grenada MOA ¥ ¥ ¥
Guadeloupe INRA ¥
Guyana MOA ¥ ¥
Trinidad uwi ¥ ¥ ¥
Jamaica uwi ¥ ¥ ¥
SRC ¥ ¥
Martinique INRA ¥
Puerto Rico ¥ ¥
St. Croix uvi ¥ ¥ ¥
St. Lucia MOA ¥
St. Vincent MOA ¥
Surinam MOA ¥
Regional CARDI ¥ ¥

Adapted from Dr. Malachy Dottin’s presentation at the Caribbean Food Crop Society’s Annual Conference held in 2004




Biotechnology Applications:

Benefitsand Concerns

While biotechnology applications in fields such as heathcare, industrial processes and
environmental management have advanced without major objection, controversy or threat
of trade wars, and with general consumer acceptance, similar application in agriculture

and the food sector has not been so fortunate.

The main issues surrounding agriculture and food biotechnology is with respect to the
introduction of genetically engineered food in the human food chain whether the origins
of the GM material is from crops or animals. The production of GM foods from
transgenic crops is indeed the most controversial area of bioetchnologies and their

applications.

What are Genetically Modified Foods?

Geneticaly modified foods are made from any plant, animal or micro-organism using

gene technology. They can be:

S Whole foodscontaining new genetic material e.g. GM soybean.
S Processed food containing new genetic material e.g. flour from
GM wheat.

(Vs

Highly refined foods derived from genetically modified organisms
(GMOs) but containing little or no new genetic material e.g.

soybean oil.

GMOs: Argumentsfrom Both Sides of the Fence

As the development and commercialisation of biotechnology products and processes
expand, consumers, the ultimate end users of the technology, are demanding assurances
from governments and the scientific community that both the technology and the
products derived from it are safe. The demands for assurances are particularly forceful
with respect to GM food stuff and GMOs. There are generally two lines of arguments
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with respect to this issue with proponents claiming that GM foods are safe and that there
are amyriad of benefits to be obtained from the application of biotechnology in genera
and specificaly to its application in agriculture and food. Alternatively, opponents of the
technology and the availability of GM products express the view that there is a greater

threat from their use than the promise of benefits.

This section examines these conflicting views.

Pro-GMO: the benefits

Previous sections highlighted biotechnology applications in agriculture, food, healthcare,
industry and the environment. What are the benefits to be derived from these

applications?

With respect to agricultural production the high adoption of transgenic crops by farmers
in both developed and developing countries suggests that at least farmers are satisfied
with the benefits to be gained from growing these crops. Farmers from both developed
and developing countries are growing GM crops. This adoption is largely due to the
benefits that can be derived from applying biotechnology to farm management. These

benefits include:

(Vs

Hexibility in crop management

(0p]3

Opportunity to practice no tillage conservation

(0p]3

Higher productivity (especially in adverse agricultural conditions
such as drought and salinity) and increased yields (which can
stimulate agricultural growth and lower food prices + mainly

through employment generation and food security)

(0p8

Safer environmental and sustainable agriculture through reduced

use of pesticidesand other agri-inputs

(0p]3

Reduced crop lossesdue to pestsand disease

(0p]3

Improvement in human and animal health

(0p8

Preservation of biodiversity and the environment
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Enhanced taste, nutritional and quality factors + e.g. bio-
fortification allowing better availability of micro-nutrients such as
iron and vitamin A.

Extended shelf life of commodities

Additionally, as with the case of Brazil, some developing countries have approved the

use of transgenic crops making it legal for their framersto produce GM crops.

What of the financial benefits to key playersin the agricultural industry due to the
adoption of GM crops?

1. The adoption of eight GM crop varieties by US farmers in 2001 resulted in increased

crop yields and a saving of US$ 1.2 billion due to reduced cost of production

attributed to less pesticide use (46 million pound reduction).
2. The adoption of Bt cotton in China from 1999 to 2000 resulted in a 67% reduction in
insecticide applications, a 10% increase in yields and income gains of $500/hectare

3. In Argentina, accumulated benefits from the adoption of GM soybean, Bt maize and
cotton was estimated at US$ 5.2 billion (soybean), US$ 400 million (Bt maize), and
US 40 million (Bt cotton).®

With respect to animal biotechnology and applications of genetic engineering technology

benefits include:

e e e N U Ux

Increased resistance, productivity and hardiness
Increased/improved feed efficiencies

Increase yield

Better converson of inputsto useful product £ meat, eggs, milk
Improved animal health

New and improved diagnostic methods

® Triago E.J. and Cap, E. J. 2003. the impact of the introduction of transgenic cropsin Argentinean
agriculture. AgBioForum, 6(3): 87-94.
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Other benefits include those in heathcare (diagnostics, therapeutics, new drugs);
environmentally sustainable industrial processes, development of renewable energy
sources and environmental cleanup. Benefits to consumers will include safer food tested
using bio-techniques, nutritionally enhanced foods and better healthcare.

Within the regional context there are no known cases of transgenic crops being grown
commercialy. Releases of GM crops have been restricted to field trials in countries such
as Jamaica (papaya), the US Virgin Islands (cassava) and Cuba. There however may be
cases of inadvertent transgenic crop releases as a result of farmers directly purchasing
seeds from internationa retailers via the internet or directly from retail stores. Such
products if purchased in countries without GM labelling policy, may not specifically state
that they are genetically modified but may make reference to being enhanced.

Currently it is difficult to ascertain if importation of such products isillegal as there are
no legislation or regulation that specifically speak to importation of LMOs in this regard.
Never-the-less such importations must be declared for plant quarantine purposes and as
such should be ‘flagged' at the point of entry and dealt with according to national law.

The majority of crops grown on alarge scale in the region are likely not to be transgenic,
for example, sugar, Sea Island cotton and specific root crops. The concern would be
mainly for vegetable crops, corn and soybean. The opportunity for regional farmers to
benefit from the availability of transgenic seeds will depend on the type of national and
regional strategies developed to address both biotechnology and biosafety.

Anti-GMO: the concerns

There is concern that the magnitude and scope of the consequences to human and animal
health and the environment from GMOs may be extremely serious, and the effects
irreversible, even if the probability of the risk occurring is low. This is particularly

significant since the products of genetic engineering are relatively new and therefore
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must be evaluated over time. Therefore it is important that any possible risks be always
taken seriously and evaluated. These identified risksinclude:

Risksfor animal and human health including:

S
S

(0p3

Toxicity and food safety of the new GM crop

Allergies developed as a result of introduced genes e.g. genes
producing nut proteins would be of specific concern for those
suffering from nut allergies.

Antibiotic resistance + the use of antibiotic resistant markersin the
production of transgenic crops is of concern with respect to the
build up of known antibiotics. The use of other markers such as

fluorescent markershasoffered a solution to thisproblem.

1. Risksfor the environment

S Persstency of transferred genes (volunteers, increased fitness,
invasiveness of transgene products). This is a real issue facing
conventional and organic farmersin some industrialised countries
such as Canada and the US where it is believed that GM crops
such as canola has mixed with conventional canola grown by
farmersthuscontaminating theirnon-GM crops.

S Resdstance ortolerance of target organism or susceptibility of non
target organisms to agri-chemicals used in the management of

GM crops.

2. Risksfor agriculture

S Weeds or super weeds * development of weeds resstant to
herbicides incorporated in transgenic crops. There hasbeen no
evidence of thisoccurring to date, however, herbicidesgenerally
operate by a specific mode of action, switching to another
herbicide with another mode of action should take of these
‘superweeds.

S Alteration of nutritional value (attractivenessof GMO to pests)
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S Decrease of cultivars and of biodiversty # it is thought that the

use of GM crops would result in decreased biodiversty, never-
thetless studies have shown that as a result of reduced agri-
chemical use biodiversity hasincreased around fields where GM
cropsare grown. There isalso the concern that agro-biodiversity
isbeing lost by the introduction of transgenic crops. Thisconcern
isnot unique to GM crops but also to conventionally bred hybrid
crops. Thisis a management problem that can be solved by
ensuring that there are local genetic resource centres that
maintain and routinely propagate local varieties. Additionally,
governments can offer attractive incentives for those farmers

who propagate these local varieties.

3. Risksof interactions with non-target or ganism through

e X

Genetic pollution through pollen or seed dispersal
Horizontal gene transfer (transgene or promoter disperson)

Transfer of foreign gene to micro-organisms (DNA uptake)

4. General concerns

e X

Higher cost of agriculture inputsthusreducing availability to small
farmers with reduced chances of them achieving
competitiveness

Feld trialsnot planned forrisk assessment

Ethicalissues(labelling, socio-economic, cultural etc.)

6. Food security

S

Food security meansthe accessby all people at all timesto the
food required for healthy life”. Biotechnology hasthe potential to

contribute to increased agricultural productivity and hence

” Christine Bocage, 2000. Genetically modified organisms: threat to food security. Consumer Affairs
Division, Ministry of Trade and Industry and Consumer Affairs, Trinidad and Tobago. Report of the 5"
Annual Symposium on Genetically Modified Organisms: Implications for sustainability.
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future food security, but only if it benefits small farmers in
developing countries. The presence of mega (giants i.e.
multinational corporations within agricultural biotechnology has
raised fearsthat the food security needs of developing countries

will be overlooked.

Regional farmers would need to be sensitised as to the status of biotechnology, its
application within the agricultural sector and its impact on farm management decisions.
Policy makers, when developing national or regional frameworks to regulate products of
biotechnology, will need to consider agricultural development strategies and relevant
technology transfer so that farmers can derive maximum benefit from the availability of
GM seed. Additionally, it isimportant to look at agricultural development in its entirety
and to also examine its linkages with other sectors. Several countries in the region
including Barbados and Jamaica are currently exploring the opportunities of organic
farming. For a farm to be certified as organic the use of GM seeds and other GM
materials are prohibited. For small island states the development of a framework to
address biotechnology and GM products must take into consideration the potential for
organic production. With respect to trade, farmers must also be aware of the trade
policies of their target markets so as to avoid their products being rejected on arrival at
their destination.
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Section 3

Global Context:
Testing for Safety

TESTING FORTHE PRESENCEAND SAFETY OF GM MATERIALIN FOODS

The introduction of GM crops in the world' s food supply has increased dramatically over
the past decade. The presence of GM crops and their introduction into food has resulted
in international debate and trade ‘stand-offs. Essentially, consumers have raised
guestions with respects to the safety of GM foods and would like to have some
assurances that these foods are ‘fit for human consumption'. Regulators in various
countries are grappling with GM food issues since ultimately consumers look to them for
the food safety assurances they seek. There is therefore a need to be able to determine if
any geneticaly engineered components are present in foods, the frequency of the

presence and the amount present.

In addition, those involved in the food trade (buyers & sellers) must verify that their
shipments meet applicable labelling requirements or other contractual requirements.
These buyers and sellers are also concerned with whether a specific genetically

engineered event is approved for import into a country.

The challenge facing stakeholdersisto be able to test food products so as to:

S Recognise a new artificially inserted DNA sequence
S Determine the amount of materials present, and
S Determine the modification present

Genetically Modified Products

An organism is considered genetically modified when genetic material is introduced into
its DNA sequence by in vitro nucleic acid techniques. The effect on the organism due to
the introduction can be intended or unintended. Intended effects occur when the
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objective of the modification is achieved, that is, when the desired trait has been

conferred to the organism. Unintended effects occur by:

S The acquistion of additional traits
S Slencing of existing traits
S Modification of existing traitse.g. activation of slenced genes

These effects aso occur in conventional breeding and can show no manifest change, or
the change may be beneficial. Alternatively, the effects can be detrimental with respect
to the organism and foods derived from the organism, they result in the production of
new and altered metabolites through secondary biochemical effects, altered regulation of
metabolic pathways or changesin the levels of metabolites.

Unintended effects due to genetic modifications can to a large extent be predicted based
on: knowledge of the insert; its metabolic connections and site of insertion.

Food Assessmentsfor GM Foods

GM food assessments involves techniques that identify and detect unintended effects and
utilises a range and diversity of tests as no single test can adequately identify and detect
those effects relevant to human, animal and plant health and the environment. These

assessments generally take into account for example:

S Expressed substances+non-nucleic acid

S Compostional analysisof key components
S Metabolic evaluation

S Food processing

S Nutritional modification



What is being assessed?

When new foods in general are being assessed the following are critical:

S

(0p3

Toxicity
Allergenicity

Nutritional modifications

Toxicity tests generally covers:

New substances which can be + proteins, fats, carbohydrates, vitamins or new

metabolites produced as aresult of new enzyme activity.

1. Safety assessmentstakesinto account:

N e e Ux

The chemical nature

Function

Identify the concentrationsof substancesin edible parts

Dietary exposure and possible effectson the population and sub

groups(infants, old, lactating women, etc.)

2. Proteins assessment:

S

(0p3

N U

Toxicity tests focus on amino acid sequence similarity between
new proteins and known protein toxins and anti-nutrients
(protein inhibitors, lectinsetc.)

Heat stability + processing effects with respects to changes in
tertiary structures

Degradation in gastric systems

Oral toxicity



3. Non-protein substances + testsinclude:

S Metabolism

S Toxicokinetics

S Chronic and sub-chronic toxicity
S Chronic toxicity/ carcinogenicity

Toxicity tests may require isolation of new substances from the organism, e.g. plants, but
if difficult it may require expression and isolation in an alternate source e.g. micro-
organisms. With respect to aternate sources, the substance must be biochemically,
structurally, functionally equivalent to that produced in the transgenic plant + taking into
account differences in post translational systems.

Assessment of Allergenicity

Allergenicity assessments must be conducted when the rDNA protein is present in the
food or suspected to be present. Newly expressed proteins are assessed for their role to
eicit gluten-sensitive enteropathy especialy if the transgenic material is obtained from
related cereal grains (wheat, oats, and barley). Important consideration with respect to
alergenicity testsinclude:

1. Source of the gene (or organism in the case of micro-organisms) + if known to cause
alergic reactions.

2. Initial assessment:

a) Sourceof the protein

- Reportsofthe allergenicity of the donor organism
- BEamines any database with respects to allergenic sources of

genes(lgeEmediated, contact, oral, respiratory

b) Amino Acid sequence Homology

- Assessthe extent to which the newly expressed protein is smilar

in structure to a known allergen



Sequence homology searches can be conducted in several
international databases

Islimited by information in database

c) Pepsin Resistance

An inherent property of several food allergens is their ability to
resist pepsin digestion

A protein resistant to degradation in the presence of pepsn
indicates a likelihood of being a potential allergen and further
testing of the protein should be conducted

Use of standard pepsin resstance protocols + articulated in

codexdocuments

d) Specific serum screening

e) Concern:

If protein was positive for ssquence homology testsand source
evaluations(re known allergen (brazl nuts, peanuts)
Immunological assaysrequired where sera isavailable

Usesstandard ELISA or RASTtesting (radioactive labelling of IgE)

Tests are based on available knowledge with respects to
allergenic foods and availability of sequence homology in
databases, some food allergens are not known and there is no
knowledge of trangenesand products obtained from species

not normally consumed

Assessment of Metabolites

Evaluates residue and metabolite levels in foods and uses standard testing procedures for
establishing safety of metabolites.
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Assessment of Nutritional M odification

Conventional assessments are conducted for those events where the intent is to change
the nutritional quality or functionality of the plant £ e.g. Golden Rice. Nutritional
assessments assess the consequences of the changes and whether nutrient intake will be
altered by introduction into the food supply.

Detecting GM Foods:
Typesof Testing

For the purpose of this paper only nucleic acid and proteins will be addressed. To
understand the principle behind the testsit is important to recall that transgenes generally

consists of:
S A Promoter
S A Protein encoding site
S A Terminator

Testing methodologies involve the use of (i) immunological techniques for the detection
of novel proteinsusing ELISA (enzyme linked immunosorbent assay) and RAST + radio-
alergo-sorbent tests; and (ii) PCR-based techniques that detects the transgenic DNA

sequence inserted into the plant/organism.

ELISA testing methods

ELISA tests are conventionally used in detecting pathogens, mycotoxins and can be
applied to GM agri-products. The process consists of:

S Isolation of novel protein

S Raise antibodiesagainst surface structures (epitopes)

S Proteins, if present, are bound by the tagged antibodiesand be
detected

S Detectionisby colourreaction, fluorescence, radioactivity
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There is concern with respect to processing foods where the protein of interest may be
denatured and therefore the test would be ineffective.

PCR testing methods

PCR techniques detects whether afood sample contains a GM component. They evaluate
if a component DNA sequence common to all, or the majority, of GM events is present
for example, promoter or terminator sequences. The goal is to be inclusive of al GM
events. PCR methods can also test if a specific GM event is present; in this case they
detect a nucleotide sequence that is unique to the specific GM event. These tests are

exclusive to one event.

The process of PCR testing is as follows:

1. Sampling

S Collection of samplesof the GM food

S Procedure articulatessample sizesand sample preparation

S Proceduresaddressed by some international standardssuch as;
International Organisation for Sandardisation (ISO) standards
“Foodstuff + Methods of Analysisforthe Detection of GMOsand

Derived Products* Nucleic Acid Extraction
2. Extraction

S To isolate and purify DNA from the cellular components of the
organism
S NOTEzxhighly processed foodssuch asrefined oils will most likely

not have any extractable DNA
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3. Amplification

S The target DNA sequence isamplified though numerouscycles
of denaturation (unzip the DNA), annealing (primer attachment
to target area) and elongation (using primer asa starting point

+enzymatic elongation of the target DNA sequence)

4. Detection and quantification

U

Gelelectrophoresis

(0p13

NOTE+the presence orabsence of target DNA by known size
and itsvisbility on the gel after some form of staining or

fluorescence detection device

I nternational Standards;
Standard testing methodologies

Codex Alimentarius - a collection of harmonised internationally adopted food standards
that ensures consumer products meet internationally accepted minimum standards of
quality; are safe and do not present a heath hazard (most related to human health,
although Codex is developing guidelines for animal feeds). These standards are related

to individual foods and food groups.

Codex principles and guidelines on foods derived from biotechnology elaborates
principles for risk analysis of foods derived from modern biotechnology; provides
guidelines for the conduct of food safety assessments of foods derived from rDNA plants
and for the conduct of food safety assessments of foods derived from rDNA micro-
organisms,; and addresses and elaborates safety assessment with respects to: toxicity,

nutritional content and allergenicity.
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International Organisation for Standardisation (I1SO)

The ISO has developed draft standards “Foodstuff + Methods of Analysis for the
Detection of Genetically Modified Organisms and Derived Products + Quantitative
Nucleic Acid based Methods and General requirements and definitions. This standard
provides detailed experimental protocols that address:

S Preparation sampling and extraction
S Reagentsand materials

S Procedures

S Interpretation of expression of results
S Testreporting

S Screening methods

S Construct specific methods

S Willaddressevent specific methods

Other Standards - such as the European draft standards (prEN 1SO 21572) + Foodstuffs
* detection of genetically modified organisms and derived products + protein based

methods (1SO/DIS 21572; 2002) are aso applicable.

Private Companies

Severa private enterprises provide analytical services for samples sent for anaysis.
These companies provide kits, especially with reference to immuno-logical procedures
e.g. ELISA are manufactured for in-field testing. Such kits are especially relevant to
buyers and sellers who may want to verify that their shipment of goodsis GM free.
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GMOs within the Global Context:
IPRs& Trade

World economies have made significant advances in the past three- (3) decades,
however, there remains a great economic divide among developed and developing
countries. Developed countries can boast of great affluence while developing countries
are plagued with economic uncertainties, poverty and food insecurity. In addition,
natural resources are being depleted and population growth is estimated to increase by 80

million persons per year, mostly within the world' s poorest countries.

This increase in the world's population will result in an increase demand for food. To
meet this projected food demand; it is estimated that crop yields will need to increase
beyond what was possible during the “Green Revolution”. For example, it is estimated
that to meet the demand for food by 2025, the yield of cereal (a staple in most developing
countries) must increase by about 80% over current yields. Achieving this goa requires
policies and actions to promote agricultural and rural development, poverty reduction and
protection of the environment. These activities must occur within the context of arapidly
changing global economy where issues related to agricultural trade, Intellectual Property
Rights (IPRs) biotechnology and agricultural research will greatly influence the capacity
of developing countries to feed their own.

This section will focus on IPRs and biotechnological R& D and their collective impact on

trade in agricultural and food commaodities and food security.

Intellectual property Rightsand Genetically M odified Organisms:

Because of the potential economic value of intellectual property (IP), countries have been
signatories to major conventions, organisations and treaties protecting intellectual
property. One such treaty for which countries in the region are members is that of the
Convention establishing the World Intellectual Property Organisation (WIPO). In
addition, in the Caribbean region, matters of |P are being addressed under the Free Trade
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Area of the Americas “FTAA”), thus ensuring the countries have basic IP laws that

reflect international standards.

During the Uruguay Round of Trade Negotiations and the establishment of the World
Trade Organisation (“WTQ”), industrialised countries sought to have stronger 1P laws
implemented internationally. At the Uruguay Round, countries approved and adopted the
agreement on the Trade-Related Aspects of Intellectua Property (TRIPS) which requires
WTO Member States to adopt minimum standards protecting various types of IP thus

ensuring that IP laws were to some degree harmonised internationally.

Public research institutes play an important role in developing science and technology
and disseminating information and knowledge to the private sector. Over the past two
decades public research institutes have been forced to face the challenge of systematically
forming alliances with the private sector. Several factors have acted as drivers to these

public-private sector collaborations. These factorsinclude for example:

S The increased innovations in science in  particular
pharmaceuticals, agriculture, biotechnology (genetic

engineering)

(0p13

Globalisation and the resulting trade liberalisation

(0p3

Emphasison product differentiation

U

Global competitiveness

(0p13

Reduced availability of research funds

Also of significance was the passing of the Bayh-Dole Act in the USA in 1980. ThisAct
set the precedent that allowed universities to have title to publicly funded research and
innovations. They could file for patent protection and negotiate royalty-bearing licenses
with private sector entities. This meant that profitable public-private sector alliances
could be formed allowing universities to reap some financial gains from their research
inventions.  While the potential exists for universities and private companies to benefit
financialy from IPRs and their marketable value, their ability to do so depends on
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whether they have strategically developed the 2Freedom to Operate (FTO), based on

legal accessto al enabling technologies.

The ability of a company to commercialise a genetically modified product is limited by

several factorsincluding:

(0p3

A large number of technologiesused to develop a single product

(0p3

Technologies subject to proprietary IPRs, which will most likely be

patented

(0p3

Ownership of many technologiesis uncertain because of several
pending patent applications, interference claims on granted
patentsand litigation.

S Patented technologies may or may not be available on a

licensing basis, based on different degree of exclusvity.

The application of biotechnology to plants for example represents a wide range of
technologies. It is therefore clear that the ability to produce a genetically engineered
product with a specific trait (agronomic or quality) and the freedom to operate from a

commercia viewpoint, requires legal accessto a number of IPs such as:

U

Enabling technologies - transformation, promoters, selectable

markersetc.

(0p13

Trait specific genes- herbicide tolerance, ripening etc.

(0p13

methodology - transformation

(0p3

Product patents- proprietary germplasm, hybridsetc.

Each of the steps in the process to develop a GMO is highly technical and subject to
IPRs. Patents have been awarded for the products and materials used in genetic
engineering and also for the processes developed to facilitate gene transformation and for
fragments of genes. The result being that several companies can hold IPRs over different

parts of one gene and some form of agreement, and possibly royalty payments, will be
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required from each of these companies to use these genes in a research project. In the
case of patents granted on a process, the patentee can prevent, not only the use of the

process but aso the commercialisation of products derived directly from the process.

IPRs, GMOsand Trade;

Geneticaly modified organisms are covered in the Sanitary and Phytosanitary (SPS)
Agreement of the WTO and are addressed by the Agreement on Trade Related Aspects of
Intellectual Property Rights.  The SPS Agreement recognises the right of countries to
take measures they consider necessary to protect plant, anima and human life and health.
In exercising this right however, countries must ensure that the measures are
scientifically justified, based on reasonable risk assessment analyses, are non-
discriminatory and do not constitute a disguised restriction to trade.  The WTO
Agreement on Technical Barriers to Trade (TBT) is aso relevant to regulations of GM
products since many of the components of food standards are about product description,
labeling and packaging requirements, trade practices, quality factors and consumer

information.

Of interest to Caribbean agriculture is the potential for other territories to restrict the
importation of GM crops or products derived from GM materials. This potentia to use
GMOs as a non-tariff barrier to trade must be seriously considered when approval is
sought for the importation and commercia use of GM seed material and other products
that may be derived from GM products. In the Caribbean, there are no officia
commercia plantings of GM crops, never-the-less, raw materials such as corn, wheat and
soybean may be imported for processing. In addition, products for agro-processing such
as tomato paste or other ingredients may be derived from GM sources. These agro-
processed products can potentially be restricted from entry into some markets, based on

standards of the import country.
The trade of products and processes derived through gene modification technology is
complex and controversial. The complexity lies in the nature of the process and the

highly patented nature of the technology, while the controversy lies in the protection of
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biological innovations.  For these reasons gene modification technology is unique
because the world of science, politics, business and ethics collide and interact more
significantly than for other technologies. Concerns of the potential anti-competitive
effects of IPRs have been raised largely because of the several patent clams on
biotechnological products and processes covering fundamental research tools, genetically

modified plants, animals and human genes and living organisms.

One of the first things to understand about the nature of products derived from any
patented process is the implication for commerciaisation of that product. Take for
example the case of a new plant variety derived through gene transformation, key

guestions or concerns for commercialisation should include:

1. What are the IP components of the plant variety?

2. In which countries are these IPRs on the various components or processes used to
develop the new variety granted?

3. Were the appropriate agreements and licenses obtained from IPRs holders to allow
for commercialisation without infringing on any rights granted?

4. Who owns the legal rights to the new plant variety and therefore the right to have
plant variety protection?

5. What restrictions are they to trade and trans-frontier movement of GM materials?

6. What has been and can be done with regards to:

- Bio-safety requirements

- Risk assessment issues

- Non-tariff barriersto trade

- National and international bans on GM materials

- Labeling and packaging requirements and other international standards
required to trade in GM products?

The above factors will have a significant impact on trade of the new plant variety. In
addition to IP issues, the requirements and implications of the TRIPs agreement will also

impact on trade of products derived from the new plant variety. The type of scenario
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outlined here is not restricted to genetic engineering but also applies to other bio-

technologies.

Other factorsto consider regarding trade of GM products include:

S Availability of information about the range and different types of
GM crops and products developed and how they are being
regulated in variouscountries.

S Unregulated and de-regulated GM cropsbeing grown by farmers
to export into countries for which the crops are subject to
regulatory control.

S Redtricting importation of GMOs as a non-tariff measure.
Generally implementing a strict regulatory process for cropscan
do this; however, these regulations must fit into the framework of
international trade. International treaties on world trade do not
allow the excluson of commodities from countries unless enough
scientific evidence is presented to show that the action is
necessary for human health and environmental reasons.
Genetically modified organisms and their products can in theory
be used assuch a barrier to trade because of the potential risks
they pose to biological safety.

S Snce GMOshave the potential for transfrontier trade, there isthe
need for adequate flow of information so that recipient countries
are aware of what they are importing. In addition, there is the
need to develop an international code of conduct/practice or
law to establish a general framework and guidelines that will
ensure their safety in research, development, production and
use. Thisapproach can lead to better harmonisation to control
the release of GMOsat the international level.

S With respect to regional trade, it is important that countries
implement similar regulatory guidelines for trade in

biotechnological products including GM food stuff and LMOs.
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This move to harmonisation at this level will ensure that trade in
such products occur under the same rules, thus facilitating
efficient movement of goods for trade, especially in light of the
advent of the Caribbean Sngle Market and Economy (CSME).

S Facilitation of the CSMEmust be foremost in the minds of regional
trade negotiators especially with respect to negotiating postions
proposed in fora such asthe WTO and the FTAA. Such positions
must be consstent with the facilitation and implementation of the
CSME

GM and Non-GM crops Co-existence:

PR Issues

Proponents of GM crop technology have argued that GM and non-GM crops can co-exist
without creating any problems for producers as long as appropriate risk management

steps are taken to prevent cross contamination.

For some farmers however the redlity has been very different for they have found that
their non-GM conventional or organic fields have been contaminated with GM genetic
material either from pollen drift or from accidental seeding in their fields. Such is the
case of Canadian canola farmers. One farmer in particular has faced a law suit from
Monsanto for having GM canola with their patented seed technology growing in hisfield.

The case is one in which Monsanto claims that the farmer had violated the patent rights
on the company's genetically modified Roundup Ready canola by growing it without
paying for the seed and without signing a technology use agreement. The farmer's
counter claim is that his fields were contaminated by pollen from a neighbour's field and
by seeds that blew off trucks during transit.

This case was considered a land mark case and was closely watched by farmers and

biotechnology companies across the globe. In 2001 the Canadian court ruled that it did
not matter how the GM seed ended up in the field or if the farmer benefited from their
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presence, rather, the act of growing and harvesting was a violation of Monsanto's patent

rights. An appeal has been lodged in the Canadian Supreme court against this ruling.

What is important for farmers to note, especialy regional producers, is that the lawsuit
was costly (Canadian dollars: 143,000 in fines and penalties, 716,000 to cover
Monsanto' s costs and over 214,000 in legal fees).

The problem of genetic pollution/contamination by transgenic crops is proving to be a
major issue for some non-GM crop producers. Other farmers in North America have
claimed that their fields have been contaminated costing them very valuable markets
especidly in Europe. The transgenes incorporated into canola by Monsanto is a
dominant gene and will be expressed from the first generation of seeds.

Additionally organic farmers are finding the situation of cross contamination problematic
with some organic canola growers finding themselves about to lose their organic
certification status because their fields have become polluted with GM material. To this
end some Canadian organic farmers have filed a class action suit against two
biotechnology companies, Monsanto and Aventis, claiming that the campanies GM
canola has contaminated their fields and ruined their organic canola market. Their suit
hinges on: (i) violation of environmental impact assessment before releasing the seeds,
(ii) negligence for failing to make sure that the GM material could not infiltrate
neighbouring fields and (iii) failing to inform farmers of how to limit the spread of their

crops.

Although there are no official commercia planting of GM crops in the region there is
need to guard against inadvertent releasey plantings of GM materials that can have
serious impact on the environment and on agro-biodiversity. The IP issues are also of
great concern to regiona producers because very few regional farmers will have the
funds to pay for any lega action they might find themselves embroiled in as a result of
‘growing and harvesting GM crops without required permissions from the IP right
holder.
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Additionally, regulatory agencies assessing applications for field trials and commercial
releases of GM crops must consider these on a case by case basis and make evaluations
based on sound risk assessment, risk management and communication strategies so as to
prevent any instances of contamination. It is aways important to note that the region is
made up of small islands and while co-existence may be applicable in some larger

countries it may not be a practical option for the region with respect to some crops.
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Trade Concerns

The presence of GM foods on the market has generated mixed reactions not only with
respect to consumer choice and preference, but aso from a policy perspective. The
policy reaction to the presence of GMOs and GM foods and their regulation in different
countries has been extreme. For example, the United States and the European Union are

at the two extreme ends of the GM food regulation and trade pole.

The EU's ban on GM crops and the implementation of new traceability and labeling
regulations and new food and feed rules have created trade tensions with its US trading
partner.? The tensions have escalated into what is often referred to as the “trade war over
genetically modified food'. Basicaly, the US is claiming that the EU regulations are
counter to free trade, while the EU claims that free trade is not realy free without
informed consent and that they are justified to implement regulations that give their
consumers such aright.

These differences between the EU and the US have the potential to have a significant
impact on trade between themselves and other third countries. As a consequence it is
likely that trade in products of biotechnology, specifically agriculture and food products,
can become a significant trade issue within the WTO.

September 22, 2003 saw the European Parliament and the Council of the EU officially
adopting two key regulations governing the approval, marketing, labelling, traceability
and importation of food and feed produced using modern biotechnology. These two
regul ations are the Commission Regulation 1829/2003 on Genetically Modified Food and
Feed; Commission Regulation 1830/2003 concerning the Traceability and Labelling of
Geneticaly Modified Organisms and the Traceability of Food and Feed products
produced from genetically modified organisms and Amending Directive 2001/18/EC.
These regulations came into effect on January, 2004 for the Traceability and Labelling

8 Mansour M. and Key, S. 2004. From farm to fork: the impact on global commerce of the new European
Union biotechnology regulatory scheme. The International Lawyer, Vol. 38: No.1, pp 55-69.

60



rule and April, 2004 for the Food and Feed rule. The new rules are wide in scope and
will impact on global food and feed trade within EU markets, especialy with respect to
the EU's main trading partner the USA.

Before the adoption of these new EU rules there existed a variety of regulations that
collectively governed the approval and labelling of GMOs and of GM foods and feed
marketed in Europe. These regulations are summerised below:

EU Regulation prior to New Description
Food & Feed and L abelling
rules
Novel Foods Law 1997 Pre-market authorisation of GM food products required
Regulation258/97 Governed food safety assessments and labelling of most GM foods

Required consumers be informed as to any property making a novel
food or ingredient different from its conventional counterpart with
respect to nutritional value and use
Required production method-based labelling.

Council Directive 2001/18 Addresses approval of living GMOs before their release into the
environment and commercialisation of GMOs

Council Regulation 1139/98 Addresses the labelling of all bio-engineered corn and soybeans
already approved for marketing in the EU before adoption of the
Novel Foods Law of 1997

Regulation No. 49/2000 Amended Council Regulation 1139/98 to make provision for a 1%
threshold for labelling of GM corn or soybean to address the issue of
adventitious contamination of non-GM crops with GM varieties

Regulation No. 50/2000 Removes the threshold established in Regulation NO. 49/2000 to
accommodate adventitious contamination
Extends GM labelling requirements to any food product that
contains an additive or flavouring that is or contains an organism
genetically modified by gene modification techniques
Labelling is also required if the additive or flavouring contains
protein or DNA resulting from bio-engineered processes

The new EU rules governing the regulatory review, commercialisation and labelling of
GMOs, foods containing GMOs or made from GMOs replaces Regulations 1139/98;
49/2000 and 50/2000. The existing Novel Food law remains in place for foods that are
not genetically modified.

Both the food and feed regulations and the traceability and labelling regulations are

designed to affect the marketing of GM products in EU markets. The salient points of
both rules can be summerised as follows:
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In the EU GMOs can only be put on the market place if they have undergone a
safety assessment and have been assessed as safe.

For the first time feed produced from GMOs as well as feedstuff additives
which contain, consist of or are produced using GMOs will be regulated by
law.

The regulations apply to food and feed produced from a GMO and not food
and feed with a GMO. The basisisif the raw materia that the food or feed is
produced from contains GMOs. The rule defines products “produced from
GMOs as being derived in whole or part from GMOs but not actually
containing or consisting of GMOs. Reference to "produced with GMOs
identifies a product that is produced with the aid of a GMO, but has no
material derived from the GMO present in the end product. Therefore cheese
produced with GM enzymes that are not present in the final product would be
exempt from the regulation.

All food and feed that contains, consists of or is produced from GMOs must
be labelled if it contains more than 0.9% of GMO.

There is a transitional solution for those GMOs that have been given
acceptance by the relevant authorities prior to the new regulations coming into
force. These specific GMOs may be present in 0.5% conditiona to their
presence being adventitious and technically unavoidable.

Labelling is now based on product and the production method used for
producing the product. Previously labelling was based on detection of GMO
presence in the finished product. This would mean that labelling is required
even if detection of the GMO is not possible, such as the case for processed
soy oil.

Traceability of each GM food or feed throughout the production and
marketing chain must be ensured.

Food and feed containing less than 0.9% of GMO are exempt from the
labelling requirement, but only if the existence of the GMO is adventitious or
technically unavoidable. This 0.9% threshold level appliesto every individual
ingredient, therefore a product that has several ingredients must be labelled if
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only one of the ingredients has a GMO content in excess of 0.9%.
Additionally, if the GMO content found in individual ingredients is less than
0.9%, but the overall total (based on weight not on the quantity of DNA) is
more than 0.9% then alabdl is required.

Meat and other animal products produced from animals fed with GM feedstuff

(0p3

fall outside the scope of both rules.

(0p

It is yet to be clarified if and to what degree fermentation products are subject
to these new rules as there appears to be differences in opinion between the

EU Commission and some Member states.

With respect to Regulation No. 1830/03 regarding traceability and labelling, Article 4
makes provision for the operator initially placing a product consisting of or containing
GMOs on the market to notify the buyer in writing (i) that the product contains or
consists of GMOs and (ii) of the unique means of identifying each of the individual
GMOs present in the product. The rules require that the EU Commission establish a
system to develop and assign unique codes (similar to a bar code) to the GMOs. This
unique code/identifier must be transmitted through the stages of marketing, with actual
labelling required only at the final stage prior to the product reaching the consumer. In
the case of bulk mixtures used directly as food, feed or processing, provision has been
made for a list of the GMOs used to create the mixture to be provided. The coding
system will facilitate labelling and post-market withdrawal if necessary.

The United States is the world's leading producer of transgenic crops and a large
percentage of processed foods originating in the US are derived from GM materias. The
value of agricultura trade between the US and the EU is estimated to have been at US$
57 Billion at the beginning of the Century. The EU new rules will likely exacerbate trade
tensions between the EU and the US over the use of biotechnology in food and feed
production. In May 2003 the US filed suit with the WTO over the EU's moratorium on
the approval of biotech crops and foods. The US has aso received pressure from
industry groups, affected by the EU's new rules, to file another suit with the WTO
challenging the EU' s new food and feed and traceability and labelling rules.
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The impact of these measures is yet unknown but will no doubt result in a change in the
global trade environment. One only needs to reflect on the impact of the US suit against
the EU with respect to the EU's preferential trade arrangements with ACP countries in
relation to commodities such as sugar and bananas to gauge the global impact of these

actions.

The differences with respect to the EU-US regimes governing modern biotechnology and
its derived products go beyond labelling and traceability. In the US permits for field
testing and release into the environment of transgenic crops must be obtained from the
Anima and Plant Health Inspection Services (APHIS) of the USDA. For transgenic
crops for which the APHIS has experience, a notification system enables rapid permitting
procedures. In the EU however, before the ban on releases, all deliberate releases of
GMOs were initially reviewed on a case-by-case basis and required approval at each step
from laboratory to field testing to final marketing.

Genetically modified foods are aso regulated differently in the two regions. The US
FDA does not make distinction between foods produced from GM crops and foods
produced from other technologies, therefore, GM foods and food ingredients must meet
the same safety standards as al other food products. This regulation does not require
labelling of GM foods solely because they are genetically modified, rather, labelling is
only required if the GM product differs substantially from its conventional counterpart.
By contrast the EU requires labelling on all food stuffs, additives and flavours containing
0.9% or more of genetically engineered material.

In the US the agencies responsible for regulating biotechnology and biotech products
include: the USDA (plant pests, plants, veterinary biologics); the EPA (microbia and
plant pesticides, new uses of existing pesticides and novel micro-organisms); and the
FDA (food, feed, food additives, veterinary drugs, human drugs and medical devices).
The laws and regulations under these agencies that are relevant for biotechnology and

GMOs are summerised below:



Agency: L aws-Regulations-Rules Description
USDA Federal Plant Pest Act £+ 7 USC 7B Makes provision for obtaining a permit or for providing

notification prior to introducing a regulated article
(organisms or products altered or produced through genetic
engineering that are plant pests or are believed to be plant
pests) in the US.

Regulations 7 CFR 340
Introduction of organisms and products altered or produced
through genetic engineering which are plant pests or for
which there is reason to believe are plant pests.
Simplification of requirements and procedures for

Federal Register: May 2, 1997 | genetically engineered organisms and products.

(Volume 62, Number 85)
Genetically Engineered organisms and  products:
notification procedures for the introduction of certain

Federal Register: March 31, 1993 | regulated articles: Petition for non-regulated status.

(Volume 58, Number 60)
Introduction of organisms and products altered or produced
through genetic engineering which are plant pests or for

Federal Register: June 16, 1987 | which thereisreason to believe are plant pests.

(Volume 52, Number 115)

EPA Federal insecticide, Fungicide, and | Under the FIFRA the EPA regulates the distribution, sale,
Rodenticide Act (FIFRA) + 7 USC | use and testing of plants and microbes producing
136 insecticidal substances.

Federal Food, Drug, and Cosmetic | Under the FFDCA the EPA sets tolerance limits for
Act (FFDCA) £21USC9 substances used as pesticides on or in food and feed, as well
Toxic Substances Control Act | as tolerances for residues of herbicides used on novel
(TCSA) £15USC53 herbicide-tolerant crops.
Under the TSCA the EPA regulates micro-organisms
intended for commercial use that contain or express new
combinations of traits.
FIFRA/FFDCA regulations
40 CFR Parts 152, 172, 174, 180
Federal Register: May 16, 1997 | Plant-pesticide, supplemental Notice; proposed rules
(Volume 62, Number 95)
Plant-Pesticides Subject to the Federa Insecticide,
Federal Register: November 23, 1994 | Fungicide, and Rodenticide Act; Proposed rules
(Volume 59, Number 225)
Microbial pesticides. Experimenta Use Permits and
Notifications
Federal Register: September 1, 1994
(Volume 59, Number 169) Statement of Policy; Microbial Products subject to the
Federal Insecticide, Fungicide, and Rodenticide Act and the
Federal Register: June 26, 1986 | Toxic Substances Control Act
(Volume 51, Number 123)
Regulations under TSCA Reporting requirements and review processes for micro-
40 CFR Part 725 organisms
Federa Register: April 11, 1997 | Microbia Products of Biotechnology; Final Regulation
(Volume 62, Number 70) Under the Toxic Substances Control Act

FDA Federal Food, Drug, and Cosmetic
Act (FFCDA) £+21 USC9
Regulations

Federal Register: May 29, 1992
(Volume 57, Number 104)

Statement of Policy: Foods Derived from New Plant
Varieties
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Before genetically engineered crops are commerciaised in the US they must conform to
the standards set by State and Federal marketing statutes such as State seed certification
laws, the FFDCA, the FIFRA, the TSCA and the Federal Plant Pest Act. For example an
application for commercialisation of a food crop with new viral resistance will require
regulatory review conducted by all three regulatory agencies (USDA, EPA and FDA) to
ensure that it is safe to grow, safe to eat and safe for the environment. Likewise soil
bacteria modified to degrade soil pollutants will require regulatory review by the EPA

only to ensure that it is safe for the environment.

The differences in the approach to how the EU and the US regulate biotechnology and
biotech products are influenced by their culture. In genera the US population has
expressed a significant degree of trust in the regulatory oversight provided by the three
main regulatory agencies, the USDA, EPA and FDA. In recent times the European
consumer has been less trustful of the regulatory oversight of their food chain. In
addition, in Europe there is a close traditional link with the consumer and their food with
alarge number of small family farms and atradition of non-intensive or organic farming.
In the US there is alesser link between consumer and the primary food production with a
large number of consumers purchasing food directly from the supermarket. These
differences, while seemingly insignificant, have been at the root of consumer pressure on

European governments to heavily regulate or ban GM foods from the market.

EU-US differencesregulating products of biotechnology: trade effects

The US objection to the new EU rules regulating GMOs has reached the level of the
WTO, where the US has filed alega challenge. At the basis of the contention between
the two regions is the regime used for regulating GMOs. The debate is hinged on
whether the UN, through the Cartagena Protocol for Biosafety of the CBD, or the WTO
should be the dominant regime regulating GM foods. This controversy has its foundation
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in the premise that a nation has a right to establish its own regulatory mechanism to
protect human, plant and animal health and the environment. The EU has chosen the UN
framework to establish its regulatory mechanism while the US has a preference for using

the WTO framework to push its agenda.

In adopting the UN framework the EU regulations are based on the Precautionary
Principle which is one of the guiding principles of the biosafety protocol. This is in
contrast to the “substantial equivaence and processed based' approach taken by the US.
The premise of the precautionary principle is that if the consequences of an action,
especialy the use of technology, are unknown but can be judged as having a high risk of
being negative from an ethical view point then it is better not to take action rather than
risk the uncertain, but possible negative consequences. In such an instance the
precautionary principle favours inaction within the context of a specific technology
adaptation while at the same time favouring socio-political action by a group of people
who are concerned about the risk of any action taken by industry with respect to

introduction of the technology.

The US position on having trade in GMOs dealt with through the WTO mechanism has
had support from countries such as Canada and Japan. While the US has called for the
WTO to address disciplines to ensure trade in agri-biotech products is based on
“transparent, predictable and timely processes ; Canada has asked for the review of WTO
disciplines to ascertain how trade and investment in biotechnology are covered and if
they are effectively covered. Japan has put forward a position for the discussion of new
issues, including GMOs, to be addressed by the WTO.

Considerationsfor the Caribbean Region
Regardless of whether countries in the region are exporters or importers of agricultural

crops they will be affected by the biotechnology policies adopted in countries with which
they trade. Because GMOs raise a variety of issues ranging from trade, food safety, food
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security, health, intellectual property, biodiversity and economic development, al of
which are addressed in several different international fora, countries in the region must be
cognizant of how discussions in each fora and the proposals advanced by other countries
will affect their own development strategies with respect to food security, health,

economic development and trade.

With respect to trade and trade negotiations the region must ensure full coordination at
both the national and international level between trade negotiators that attend such fora as
the WTO and FTAA and environmental negotiators as well as negotiators attending other
relevant international fora. Such coordination is essential to ensure that trade negotiators
are fully informed of the implications of proposas advanced to consider GMO-related
Issuesin these fora. The region already has a negotiating mechanism through which such
coordination can occur. To be more effective however, such a mechanism may require a
broadening of the scope of existing expertise to include other relevant issues such as the

environment.

Within a regional context it may be worthwhile to conduct cost benefit analysis into
making the region a GM-free area and anayse the impact of such a decision on
agriculture, tourism, R&D and overal economic development. Consumers
internationally have reacted negatively to genetically modified products and as a
consequence a differential marketing system for GM and non-GM products is emerging.
It is important that regional commercial producers assess the cost-benefits of gaining
access to niche markets for non-GM crops against the benefits for lower production costs
associated with cultivating GM crops.

To date the region has not invested in GM crops and producers may want to capitalise on
this fact plus the apparent green image of the region to cater to a specific niche with
respect to food exports. Such a move to establish segregated agricultural markets for GM

and non-GM products is dependent on severa factors including:
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The strength and longevity of the opposition towards GM products in target

markets

(0p

Costs associated with segregation through the supply chain

(0p

Differencesin productivity between GM and non-GM production

(0p3

Choice of agricultural crops and the region' s competitive advantage.

Such strategies have been employed in the organic industry and are heavily dependent on
consumer demand and their willingness to pay a premium for these products.

While it is advisable that the region not rush into production of GM crops, it is advisable
NOT to take a GM-free approach to R&D. The region should continue its pursuits in this
regard and look to integrate gene technologies into current research programs whether it
is for breeding or the identification of new products and processes that can have useful
applications.  Such a strategy will ensure that the region will be more proactive with
respect to biotechnology development internationally whether in the R& D or trade arena

Impacts on regional producersand processors

Regional agricultural producers will be affected by the GM policies implemented in
countries for which they export or import commodities. Policies favourable to GM
production can have the effect of increasing the demand for GM products; alternatively

negative policies can result in adepression of the industry.

If an adequate demand scenario is examined, introduction of transgenic crops with their
potential to reduce the cost of production should lead to increased production and higher
returns for the factors of production utilised in the GM-adopting sector. Alternatively if
demand conditions are weak or unresponsive to any initial price decreases, the supply

price may decline to such an extent as to reduce farm profitability.
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Through the process of vertical integration other sectors will also be affected by the
adoption of GM crops. Since one of the advantages of adopting GM crops is the
reduction in the use of agri-chemical inputs, input suppliers would initially experience a
reduced demand for their products. However it is expected that there will be a greater
adoption of GM crops in both developed and developing countries and a subsequent
increase in the number in hectares under GM crop production. Thisincrease in GM crop
production should result in an increased demand for inputs by producers. It is aso
expected that importers of primary agricultural products for further processing, for
example, grains for animal feed, should benefit from lower prices, which will in turn

affect the market competitiveness of livestock products.

Other sectors of the economy would also benefit from a favourable GM regime; these
benefits would largely be through horizontal linkages. Of importance for the region is
the agro-processing sector where the availability of cheaper GM ingredients should result

in alower cost of production and cost savings which could be passed on to the consumer.

An interesting scenario is one in which consumers are alowed to express their
preferences though market mechanisms rather than through government intervention to
impose an import ban on GM products. Such a situation will likely have a less damaging
effect on production in GM-adopting countries and can have economic benefits across
several sectors. A decision to allow consumers to express their preference will require a
regulatory framework that alows for labelling of GM products so that consumers can

distinguish between GM and non-GM products and thus exercise their right to choose.

There are aso benefits to be derived for those countries in the region who do not have
access to GM crop technology but who can verify that their products are GM-free. These
countries will have to segregate GM and non-GM products for their selected markets and
make available GM free products for the GM adverse consumer either nationally,
regionally or internationally. A decision to be GM inclusive or GM free will need to be
informed by an assessment of consumer preference for the two types of products and a

determination if such adistinction is necessary with respect to trade.
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A GM free decision for some countries will be compatible with the interest expressed in
organic production by some regional agricultural producers. It isimportant to note that
establishing a GM free zone does not mean that producers need to adopt organic
production principles but rather to prove that their products are GM free. A decision to
make the region, or parts of the region, GM free will be more practical with respect to
exports where specific markets requires the GM free assurance. The question will be
whether regional producers have the human resource or financial capacity to make these
assurances. Administering such tests as described in previous sections of this paper can

be a costly endeavour and may be considered a prohibiting factor to some producers.

Consideration of a GM free area must take into account the scope of decision, that is, will
it aso include GM food stuff? With respect to GM food stuff any GM free decision must
be accompanied by a policy that requires labelling of products destined for food and feed
usage. It isimportant to emphasise that a GM free decision must be made within aglobal
context that examines not only the requirements of the intended export market, but also
what is happening on the regional and domestic scene. It will be necessary to determine
what national and regional consumers want with respect to GM products; to ascertain the
type of GM products (crops and inputs) available that will be applicable to regional agri-
producers and how these products will impact on agricultural production. As mentioned
earlier, regiona producers produce very few GM crops, if any, however there are some
GM crops that can be adopted by local producers that can enhance their profitability.
These products include GM rice, cotton, and cassava.

Taking the example of cotton into consideration, the Sea Island cotton varieties produced
and grown in the region enjoys a reputation of being of excellent quality. Regional
producers can employ the marketing tool of declaring cotton exports from the region as
being GM free and supply a specific niche, while at the same time building the reputation
of being a region from which high quality GM free Sea Island cotton products can be
obtained.
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Within the regional context it is important that there is coordination between those
interested in advancing organic production and the development of a regiona policy
framework to support an organic industry and those currently working to develop a
regional framework for biotechnology and biosafety. Such linkages will ensure that

policies developed by one sector are not in conflict with those devel oped by the other.
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Section 4

International Instruments:

Regulating Products of Biotechnology

Issues relevant to modern biotechnology are wide and covers such areas as international
trade, biosafety, food and feed safety, bioethics, consumer information and protection,
intellectual property, access to genetic resources and benefit sharing, labelling and
certification. Because the issues are so wide there are severa regulatory mechanisms
developed at the international, regional and national levelsin an attempt to address them.
Some of these regulatory mechanisms are specific to single issues such as biosafety or
food safety, while others are multidisciplinary in their approach and addresses severa
issues at once, for example, biosafety, food safety and consumer concerns.  These
regulatory mechanisms include international conventions, treaties, multi-lateral trade
agreements, and memoranda of understanding, regional agreements and national legal

instruments.

This section will review the various international instruments that directly and indirectly
address biotechnology and products derived from modern biotechnology with emphasis
on GM foods. In addition, linkages will be made to a few relevant instruments that
address both biosafety and food safety as the two areas that are closely linked.
Additionally, a brief examination will be made of some regional regulatory mechanisms
developed to address biosafety and GMOs.

Characterisation of Instruments

Thereis no single international mechanism, legal or regulatory instrument that effectively
address all the issues relevant to modern biotechnology and GMOs. Existing regulatory
or legal instruments can fall into two major categories:

S Those that are binding and are often referred to as‘hard law’

such as the World Trade Organisation’s (WTO) Sanitary and
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Phyto-Sanitary Agreement, and the Convention on Biological

Diversty'sCartagena Protocol on Biosafety.

(0p3

There are also those legal and regulatory instruments that are
non-binding, referred to as ‘soft law' and include asexamples,
the various codes of conducts as elaborated by the
Organisation of Economic Cooperation and Development
(OECD) and various United Nations (UN) agencies such as the

Food and Agriculture Organisation (FAO).

The approach to developing these provisions varies significantly with some countries not
having any legal or regulatory framework to address the matter. Such is the case for
several developing countries and countries with economies in transition including most
Caribbean countries. Other countries have developed specific laws on biotechnology,
biosafety and GMOs, for example, the Australian Gene Technology Act of 2000. Still
other countries, while not having any specific laws addressing products of biotechnology
or biosafety, rely on existing non-specific laws and their various regulatory oversight
mechanisms, for example, the United States of America. This latter approach requires
coordination and cooperation of several different government agencies.

It isimportant to be aware that as modern biotechnology and issues relevant to GMOs are
rapidly emerging there will be areas for which there are currently no legal or regulatory
mechanisms. In addition, there may also be work in progress in several international
organisations and institutions that is focussed on addressing the "gap' areas, for example,
areas related to transgenic arthropods and fish.

The basis for which biotechnology provisions are being developed internationally is aso
influenced by whether or not the legal/regulatory framework was initiated by instruments
developed to address the end-product (i.e. the GMO) rather than the process and

production method (genetic engineering).
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To summerise, international legal or regulatory instruments developed with respects to
biotechnology, biosafety and GMOs can be categorised as (i) binding or non-binding; (i)
being triggered by either risks posed by the product or the production method. Countries
may either: (i) have specific legal instruments addressing the issue; (ii) not have any
mechanisms in place; or (iii) rely on existing non-specific legal and regulatory

frameworks.

The following section will take a closer look at some international instruments addressing

modern biotechnology and its derived products.

International biosafety provisionsrelevant to GM Os

There are severa international instruments addressing the areas of biosafety relative to

GMOs. These instruments are summerised below.

1. Convention on Biological Diversity
The CBD is an international instrument that is legaly binding to Parties to the
Convention. The CBD addresses biosafety under two main Articles, namely, Article
8(g) and Article 19(3) and 19(4), both these articles speak specifically to living
modified organisms (LM Os) within the context of transboundary movement and risk

assessment.

Article 8(g) for example requires that Contracting Parties to the Convention make
national provisions to regulate or manage any risks associated with the utilisation and
release of LMOs resulting from biotechnology. In this instance reference is made to
the product (the LMO) and its production method (biotechnology-genetic
engineering). Only those LMOs which can have a potential adverse impact on the

environment and sustainable use of biodiversity fall under regulation by this Article.

Article 19(3) of the CBD addresses biosafety and LMOs directly since it makes
provision for the Biosafety Protocol which speaks to the transboundary movement of

LMOs. To make the protocol more effective members must accede to, and ratify it,
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however; even if a CBD Party does not ratify or accede to the Protocol it must still

fulfil its obligations under Articles 8(g) and 19(4) of the Convention.

Article 19(4) states that a CBD party must provide information (regulatory measures
taken and information on any potential adverse effects of the LMO) on any LMO
prior to it being sent to another CBD party. This Article seeks to create a bilateral
obligation between CBD members.

. The Cartagena Protocol on Biosafety (Biosafety Protocol)

The Biosafety Protocol was adopted in 2000, came into force in September 2003, and
Is the first internationally binding instrument addressing transboundary movement
(safe handling, transfer and use) of LMOs generated from modern biotechnology

within the context of the provisions of the CBD.

The main objectives of the biosafety protocol are:

a) To ensure adequate levels of protection to the environment with respect
to safe transfer, handling and use of LM Os; and

b) To make accountsfor potential risks posed to humans.

The language within the text of the protocol in some areas is weak and leaves much to
be interpreted by contracting parties, thus leading to areas of dispute and contention.
For example, “adequate’ levels of protection' can be interpreted differently by severa
countries to protect whichever position they have taken with respects to the issue.

The biosafety protocol applies to the transboundary movement of LMOs between
Contracting Parties only and does not address the movement of LMOs that are
pharmaceuticals for human and animal use as these are addressed under other
international agreements or organisations. It is my view that the protocol would have

been complete if it had addressed the issue of pharmaceuticals within the text while
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making specific reference to these other international agreements. The protocol also

makes provisions for risk assessment and management as well as LMO packaging.

For completeness, Caribbean countries developing their national biosafety regulatory
framework as part of their obligations under the CBD and the biosafety protocol
should consider a more holistic approach and make provisions for regulations of these

excluded products as well.

. TheWorld Trade Organisation (WTO)

The WTO consists of several binding multilateral trade agreements that have
profoundly impacted on international trade in goods and services. The WTO
agreements of relevance to biosafety and GM Os are the SPS Agreement and the TBT

Agreement.

Within the context of the SPS Agreement, GMOs are not specifically mentioned,
however, when GMOs are subject to international trade, the guiding principles of the
agreement applies, especialy if the GMO in question poses a threat to human, animal
and plant life and the environment in the importing country. This non-specific
mention of GMOs (or LMOs) is in contrast to the CBD and the biosafety protocol
which specifically deals with both biosafety and GMOs athough limited to only
LMOs.

The SPS agreement provides for international harmonisation of sanitary and phyto-
sanitary measures that are based on measures articulated in international standards,
regulations and guidelines as elaborated by (i) the Codex Alimentarius Commission
(CODEX); (ii) the international Office of Epizootics and (iii) the International Plant
Protection Convention (IPPC). These three international bodies provide the
necessary multilateral framework of rules to guide the development, adaptation and
enforcement of sanitary and phyto-sanitary measures (SPMs) to limit their adverse

impact on trade.
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The SPS agreement makes provisions for al SPMs to be implemented based on
scientific justification and on assessment of risks to human, animal and plant life and

health. These are the biosafety aspects of the agreement.

The TBT agreement also does not specifically speak to GMOs, however, in as much
as GMOs can enter international trade they become subject to the guiding principles
of the agreement. The TBT agreement applies to all technical regulations and
standards related to packaging, marking and labelling and conformity of goods
entering into international trade. The agreement takes into account a country's right
to ensure the quality of its exports to protect human, animal and plant life and health
and the environment (the biosafety aspects of the agreement). The agreement
stipulates that technical regulations implemented by countries to safeguard their

afore-mentioned right should not create unnecessary barriers to international trade.

. Thelnternational Plant Protection Convention (I1PPC)

The IPPC is a hinding FAO Convention adopted in 1951 and revised in 1997. The
IPPC addresses environmental and human health; import and export, transport and
safety assessment issues of relevance to plant protection. The Convention regulates
plant pests and any organism, object or material capable of harbouring pests or
spreading pests that affects plants and plant products. The scope of this Convention
Is wide enough to include GMOS/LMOs or other products of modern biotechnology

that may either directly or indirectly cause damage to cultivated or wild plants.

Modern biotechnology has resulted in numerous transgenic plants, and a limited
number of micro-organisms and arthropods which fall under the guiding principles of
the IPPC. The IPPC has developed guidelines addressing pest risk analysis,
methodologies to analyse risk posed by pests and the assessment and management of
pest risks. Within the IPPC there are working groups focusing on such issues as: (i)
the phyto-sanitary aspects of GMOs, biosafety and invasive species and (ii) the
development of a detailed standard specifications on the plant risks associated with

LMOs and other products of modern biotechnology.

78



5. TheUnited Nations Convention on the Law of the Sea
The UN-Law of the Sea Convention was adopted in 1982 and is binding to all parties.
Article 196 of the Convention addresses the use of technologies and the introduction
of alien species and can be applied to biotechnology applications involving marine
and coastal environments. This Convention can be extrapolated to apply to the

assessment of all relevant GMOs prior to their rel ease into the marine environment.

6. Agenda2l
Chapter 16 of Agenda 21 of the United Nations Commission on Sustainable
Development addresses environmentally sound management of modern
biotechnology through the implementation of a number of programs including the
establishment of an enabling mechanism to develop and apply biotechnology in an
environmentally sustainable and responsible manner. The internationally agreed to

principles of Agenda 21 are voluntary and therefore non-binding to signatories.

7. United Nations Environment Program Technical Guidelines on Biosafety
Adopted in 1995, the UNEP voluntary technical guidelines on biosafety provides
guidance to member states with respect to: (i) the implementation of mechanisms to
evauate the safety of organisms with novel traits; and (ii) the identification,
assessment and management of risks associated with the use of modern
biotechnology. The elaborated guidelines focus on human health and environmental
safety for al biotechnology applications including R&D and commercia
applications. The UNEFP's technical guidelines also propose a framework for
information exchange that may be considered compatible with the Biosafety Protocol
and its Clearing House Mechanism.

8. Code of Conduct for the Import and Release of Exotic Biological Agents
This code is one of several non-binding codes developed under the FAO and applies

to the handling and release into the environment of GMOs. The scope of the code
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extends to exotic bio-control agents imported for research, imported and released for

purposes of biological control and imported and released for use as a bio-pesticide.

This code of conduct facilities the safe import, export and release of exotic bio-
control agents by articulating internationally accepted protocols. In addition, it
promotes risk assessment relevant to the environment and human and animal health
prior to import and release. In this regard the code shows some degree of
compatibility with the Biosafety Protocol with respects to risk assessment and

management.

9. Code of Conduct for Responsible Fisheries
This code of conduct elaborates a set of voluntary standards that applies to the
conservation, management and development of fisheries. The code is global in scope
and applies to all sectors (public, private, NGO). The agquaculture provisions within
the code directly address GMOs with respect to their release for purposes of

contained culture.

10. The OECD Safety Consider ationsfor Biotechnology
The Organisation for Economic Cooperation and Development (OECD) has
developed safety guidelines for biotechnology applications in industry, agriculture
and the environment. These guidelines address environmental and human health and
safety assessment. In 1986 safety considerations were developed with respect to
recombinant DNA technology and field assessments relevant to GMOs originating
from rDNA research. These guidelines were expanded in 1992 to include
biotechnological fermentation, R&D and the development of a code of good

development practices for field experiments using plants and micro-organisms.
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11. FAO-Code of Conduct on Plant Biotechnology asit affects the Conservation and
Utilisation of Plant Genetic Resour ces
This voluntary code was established to address various aspects of biotechnology as it
relates to plant genetic resources. Within the context of biosafety the code
specifically addresses biosafety and related environmental concerns. It makes
recommendations for the safe and equitable use of biotechnology for agriculture and
food by researchers in both the public and private sectors. Additionally, it makes
provisions for identification, assessment and mitigation of impacts of environmental
risks posed by developments in biotechnology. Although the text of the code does
not specifically make mention of GMOs, language such as ‘innovations in
biotechnology' and "biotechnology use in food and agriculture’ can be interpreted to
include GM O products of modern biotechnology.

Closely Related Instruments

There are some international instruments that specifically address genetically modified
(GM) foods and the safety of such products and therefore should be addressed. For
example, the FAO/WHO Codex Alimentarius Commission which is an inter-
governmental body that develops and reviews a collection of harmonised and
internationally adapted food standards known as the Codex Alimentarius.

The Codex facilitates international trade in food through the articulation and
harmonisation of food requirements. It is recognised as an international standard for the
purposes of the WTO-SPS Agreement as well as having a relationship with other inter-

governmental organisations such as the CBD and the Cartagena Protocol on Biosafety.

Codex instruments relevant to GM foods are currently in varying stages of development
in the Codex Commission. There are severa subsidiary bodies working on various
aspects of GM foods and food products including: labelling, analysis and sampling,
import and export inspection and certification systems, precaution and risk analysis and

establishing residue limits for GM groups and metabolic residues.
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There is also the International Organisation for Standards (ISO) that has developed
international standards for methods of analysis with respects to detection of GMOs and
derived products in foodstuffs.

Caribbean Perspective

Most countries in the Caribbean are signatories to major binding international
conventions and treaties discussed above, for example, the CBD, the biosafety protocol,
the WTO, IPPC and the Law of the Sea. Additionaly, they are members of international
standard setting bodies such as CODEX, OIE, United Nations (FAO, UNEP, UNDP etc)
and ISO and as such are guided by their obligations under these bodies. Such
membership suggests that regional countries have in place minimum standards as
required by such bodies. This makes it less complicated to design, develop and
implement regionally harmonised systems addressing modern biotechnology and

biosafety issues.

National and Regional Provisions:

Regulating Products of Biotechnology

In addition to the international instruments discussed during this review, severa countries
and regional blocs of countries have developed legal and regulatory mechanisms to
address biosafety and GMOs. The Organisation of African Unity (OAU) for example has
developed a draft model law on safety in biotechnology; the objective is to have this law
adopted by African nations thus providing the basis for legislative harmonisation. This
model law address critical issues of biosafety namely, import, release, contained use and
labelling of all GMOs and products of GMOs.

The European Union has also used a "bloc' approach to address biosafety related to
GMOs, through a series of Directives (Directive 2001/18/EC + deliberate release of
GMOs into the environment); and Regulations (Regulation 258/97/EC + concerning
novel foods and novel food ingredients; Regulation 1139/98/EC + addressing labelling of
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certain foodstuffs produced from GMOs; Regulation 50/2000/EC * concerned with
labelling of foodstuffs and food ingredients containing GM additives and flavourings.).
Thereis the regulation on GM foods and feed which is derived from other Directives and
Regulations and brings together existing EU level legislation and protocols to replace

some existing ones.

With respects to regional approaches mention must be made of the joint Australia-New
Zedland Food Standards code, 2000 (Standard 1.5.2) which addresses food produced

using gene technology.

The development of regional approaches, to addressing biosafety and GMOs forms the
basis of harmonisation of legisative, regulatory and procedura framework to facilitate
R&D and trade in various countries. Each country within the trading bloc never-the-less
must implement required laws at the national level. As noted earlier, some countries
have taken the approach of relying on existing legislation with appropriate amendments
as required, while other countries have taken the approach of implementing new
legislations.

The scope of international provisions relevant to biotechnology, biosafety and GMOs is
wide. The chalenge will be for international standard setting bodies, those involved in
the negotiations of international agreements and the development of legal and regulatory
instruments to keep apace with the rapid developments in modern biotechnology and to
provide international guidance in trade and safe use of products derived from modern
biotechnology.
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Section 5

Biotechnology Development:
I ssues Relevant to the Caribbean

CARIBBEAN CONSUMERVIEWPOINTS ON PRODUCTSOF BIOTECHNOLOGY

Before comprehensive decisions are made to develop aregionally harmonised framework
to address biotechnology and biosafety it is important to determine consumers views
relative to the matter. The purpose of any implemented policy, legislation or regulation is
to ultimately effectively, efficiently and safely serve the public and promote public good.
Legidation and standards generally tend to reflect consumer views in the areas addressed.
This is evidenced by the approach the European Union has taken to address the issue of
the availability of GM products to their consumers. European consumers are basicaly
calling for a cautious approach to the introduction of GMOSLMOs into the public
domain. This concern is reflected in various regulations and Directives addressing the

production, handling, trade and labeling of GM Os in Europe.

Before we in the Caribbean take steps to develop legidative and regulatory frameworks
governing the development and use of biotechnology applications we must determine
how our consumers view the matter and the basis for these views. The concerns of
European consumers are grounded in the several food safety scares they have
experienced over the last decade and their subsequent lack of confidence in their policy
and decision makers and the scientific community. Is this the same basis for any
concerns Caribbean consumers may have with respect to biotechnology, GM products or
GM food stuff? It is imperative to ascertain this critical information as it will help to

guide the regulatory framework at the regiona and national level.

To further understand the views of Caribbean consumers with respect to biotechnology
and specificaly GM foods, and the impact of these views on the approach taken to
regulate the technology and its resultant products, a small consumer viewpoint survey

was conducted in Barbados, Grenada and Jamaica. The survey focused on obtaining



information on the food concerns of importance to regional consumers. The results of

this survey can be found in Appendix 3.

Fifty (50) persons were interviewed in each country using the same questionnaire. A
cross section of respondents were selected, the basic criteria being that all persons taking
part in the survey were eighteen years and older. Surveys were conducted using a
combination of two mechanisms (i) face-to-face interviews and (ii) telephone interviews.
The survey was designed to ascertain consumer knowledge base with respect to
biotechnology and GM foods and pharmaceuticals and also to obtain a sense of the best

mechanisms to deliver consumer awareness programs on these issues.

Over sixty percent (60%) of consumers interviewed across all three countries are
avoiding some kind of food or food ingredient. The main reason for their choice in
eating habits was health related. Interestingly, in all countries religious reasons ranked
second in reasons for avoiding foods. This would indicate that ethical and religious
debates associated with GMOs will be a significant issue in the Caribbean region. This
factor will need to be considered when inviting public debate on any proposed policy or
legislation on the matter. Environmental concerns ranked third by all countries even if

the percentages of respondent varied.

With respect to the type of food avoided, GM foods or ingredients were not among the
top five foods, instead they ranked 14™ in Barbados, and 8" in both Grenada and Jamaica.
Consumers tended to avoid foods containing M SG, red meats and pork.

Information collected on consumer views on food |abeling indicates that while consumers
would want to see food labels indicating that there is GM content in the food, or that the
food ingredient is derived from a GM source, they thought it more important to be
informed on expiry dates and nutritional content. This information becomes relevant
when addressing the issues of labelling and GM products and also when identifying the
critical issuesto be addressed by the national framework.
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With respect to food safety, consumers were more concerned with food handling and
preparation and pesticide residue on foods. Genetically modified food concerns were not
among the top three concerns in any of the test countries. In Barbados such concerns
ranked 8", 10" and 11" in Grenada they ranked 6" and 8" and in Jamaica 6™ overall.
The data does not indicate that consumers have no food safety issues with regard to GM
food stuff or ingredients, but rather that relative to other food safety concerns those for
GM products currently rank lower.

The majority of persons interviewed had some basic knowledge of biotechnology and
GM products. Grenadian consumers seem to be more informed on the subject than their
Barbadian or Jamaican counterparts. Far more Grenadians had indicated they had heard a
lot (48%) about the subject compared to 2% (Barbados) and 6% (Jamaica). Of great
importance to policy makers is how consumers access their information as this will
impact on public awareness strategies developed to sensitise the public on the subject.
The three most significant media through which the public obtained their information
were television, internet and magazines. The radio was also an important means of
information dissemination. The importance of the source of information varied among
countries. Public awareness programs in Barbados for example would be enhanced
through use of television, print media and internet. In Grenada such programs may be
more effective if television, national channels and radio were utilised while in Jamaica it

may be more effective to use television, the internet and international news channels.

Public awareness programs devel oped and executed at the regional level will need to take
this information into consideration so that they may use the most effective medium to
transfer reliable information to the public. Therefore regiona strategies with respect to
information dissemination will need to consider mechanisms for information transfer via
television, internet and the print media as the public in all countries identified these as

Important sources of information.

Over 50% of interviewed consumers in Barbados and Grenada felt that GM foods were

presently available on local supermarket shelves, by contrast only 28% of Jamaican
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respondents thought that such products were available. With respect to the availability of
pharmaceutical products made from GM material more than 40% of all persons
interviewed believed that medicines, dietary supplements and vitamins were from GM

SOurces.

Grenadian consumers were more positive about GM products and this attitude was
reflected in their willingness (over 80%) to purchase GM products whether they were
enhance for taste or they resulted in environmentally friendly agricultura practices.
Barbadian and Jamaican consumers were more selective with the magjority willing to
consider purchasing GM products for environmental reasons. This positive attitude of
Grenadian consumers may be a result of the type and source of information they have
related to biotechnology and biotech products. Most Grenadians indicated they obtained
their information about biotechnology and GM products through national public
awareness programs, this could indicate that in Grenada at least there has been a
concerted national effort to educate the public on the subject. This level of awareness of
the issues could mean that they are more comfortable with biotechnology application and

uses.

Product Imports:

Barbados, Grenada, Jamaica

Information on GM food importsis not available in any of the three countries used in this
study. An examination of the types if products imported as fresh or processed foods, or
animal feed would indicate that some products may contain GM materials. A definitive
compilation if such foods would require examination of the origin of the products and
possibly tracing products back to their origin of production. The same holds for imports

of pharmaceutical products.

The Greenpeace shoppers guide to processed GM foods’ lists products, by brands, which
(i) may contain GM ingredients or be derived from GM animals fed on GM crops; (ii)

products that are currently GM but where the manufacturers are committed to making the

% www.greenpeace.org.uk/products/gm/index.cfm
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product GM free in the near future; and (iii) products guaranteed to be non-GM. The site

categorises products as follows:

(0p]3

Convenience foods, can and jars

(0p8

Breads, cakes, cereals

(0p3

Dairy

(0p3

Baby foods, vitamins
Drinks

e Ux

Oils, margarines

(0p3

Condiments, saucesetc.

(0p3

Crisps, sweets, bisc uits

(0p8

Meats, meat substitutes, poultry, eggs

(Vs

Fozen foods

In addition to providing information with respect to the types of processed foods that are
GM this website also provides the Brand under which the product is retailed.

An examination of fresh and processed food imports for human consumption in
Barbados, Grenada and Jamaica shows a variety of products imported from a range of
territories including: regiona countries, North America, South America, Europe, Asia,
Australia and New Zealand™. Those products that may be “flagged' as being derived
from GM sources are those from commercialy grown GM crops. Additionaly,
processed foods may be made with GM ingredients (e.g. emulsifiers and thickeners)

derived from GM sources.

Products imported for animal feeds include raw materials like soybean, corn, oats, millet
as well as processed feeds and foods sourced mainly from the USA, Asia, South America
and Europe. Animal feeds sourced from soybean and corn may most likely contain GM
materials. This has implications for trade in animals fed with feed that may contain GM
materials, additional concern is that of consumer perception of these products and the

scope of their concerns. Are consumers mainly concerned with GM raw materials or do

19 statistics obtained from the Statistical departmentsin Barbados, Grenada and Jamaica
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their concerns also stretch to include animal products such as meat, milk and eggs from
animalsfed on GM feeds?

Pharmaceutical products imported into the region are mainly coming from North
America and Europe with some products being imported from South America, Asia and
India. These products include vaccines, vitamins, antibiotics, insulin and antisera. As
with food imports it is difficult to determine the quantity of pharmaceutical products
imported into the region that may be GM, derived from GM processes or contain GM
ingredients. For some products this determination is very easy because their methods of
production are simple and generally known, such an example would be insulin derived
from GM micro-organisms. It is also known that many medicinal products contain
certain ingredients that are used as thickening agents which can be obtained from GM

sources like corn, cotton and wheat.

Manufacturers in the food and pharmaceutical industry are increasingly expressing
concern over the mixing, at source, of GM with non-GM crops, thus making it difficult to
guarantee that their products are GM free. Such assurances may come only after
conducting some of the tests discussed in the previous section to detect the presence of
GM materials. Performing these test may add to the cost of the product offered to the

consumer.

At present regional agro-processors do not take these factors into consideration and really
may not have any information as to the GM status of the ingredients they use in their
processes. While this may not be an issue at the moment, it only requires an activist
group such as Greenpeace to focus their attention on the region and start issuing tourist
advisories on their website as to GM free tourist destinations. While this may seem a
remote possibility, there are groups that provide such advisory information. For example,
The Millennium Environment Debate website*" provides information on how to avoid
GM foods. Included is a warning on holiday destinations which “.....will almost

™ millennium-debate.org./avoidgm.htm
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certainly involve consuming GM food on a regular basis (including GM fresh fruit and

vegetable)....”

Product Imports

L egidation and Regulations

Products imported into a country are guided by import regulations involving several
pieces of legidation, government departments, agencies and inspectors. This section
looks at how food, feed and pharmaceutical imports are regulated in Barbados, Grenada,
and Jamaica with aview of highlighting those pieces of legidlation that will be relevant to
GM foods and pharmaceutical imports.

Barbados

This section outlines the legislation and regulations that guide the import of food, feeds
and pharmaceuticals in Barbados. There are currently no legal or regulatory framework
in Barbados that specifically address the major issues relevant to modern biotechnology +
R&D, trade, biosafety and food safety or labeling. The Acts presented here (Table 4.1)
are those which generally apply to the importation and exportation of foods, feeds and
pharmaceuticals and can be amended as required to address GM commodities in these
categories.
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Table4.1
biosafety + Barbados

Act of the laws of
Barbados

Existing legal instruments to address issues related to GMOs and

Summary

Control of standards
Act CAP. 326, 1985

An Act providing for the control of standards and the labelling of commodities
Deals with obligatory or optional ‘standard specifications’ (specifications that have
been issued as a standard by the Barbados Standards Institution)
The Act makes provision for the Minister to declare a standard obligatory if its intent is
to
Protect the consumer against danger to health or safety
Ensure quality in commodities produced for consumption in Barbados or
for export
Protect the Barbadian economy
Prevent fraud or deception arising from misleading advertising or
labelling

S Require adequate information to be provided to the consumer
Under the Act the Minister may by order prohibit the sale or importation of a
commodity for sale in Barbados if the commodity is proved by the institution or
approved laboratory to be unsafe for use
There is also provision for inspectors who can inspect any commodity (re: obligatory
standard specifications) manufactured, prepared, packaged, stored or kept for export
or imported for sale

< U

N« U

The Act is relevant to GM foods in that it makes provisions with respect to safety of
commodities and prevention of their import if they prove to be unsafe for human
consumption. The Act may be amended as required.

Customs Act CAP. 66
The Customs Tariff
(Amendment Order,
1998)

The Act deals with:

Administration and Custors tariff

Importation and exportation of prohibited or restricted goods

Duties + payment of duties on imported and exported goods

Documentation accompanying goods

Covers goods in transit

Applies to goods imported and exported by post

The Act provides for the establishment of a list of prohibited and restricted imports and
exports

< NN

With respect to GMOs the existing list of restricted and prohibited imports and exports
can be amended if required to cover these commodiities.

Fisheries Act, CAP. 391,
1993

Provides for the management and development of fisheries in Barbados

This Act may be relevant to aguaculture operations that may utilise ocean space and
may be amended as required or referenced if any specific legal instrument is
developed for GMOs and biotechnology.

Marine  Areas  Act
(preservation and
enhancement), CAP. 392

Provides for the preservation and protection of marine life in certain submarine areas
of Barbados and for establishment of underwater parks and art centres in connection
therewith

This Act may be relevant to marine releases for purposes of research and
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development and can be extended to cover aguatic GMOs. The Act may be amended
as required.

Animal (Diseases and
Importation) Act, CAP.
253

This is an Act to contral the importation of animals, birds, reptiles and insects and to
regulate the treatment and disposal of animals which are suffering or are suspected of
suffering fromany disease and for related metters. Does not cover bees.

Part Il of the Act deals with the importation of birds, reptiles or insects for which a
licence must be granted by the Senior Veterinary Officer.

The Act can be applicable to GM insects used as bio-control agents and may be
amended as required.

Fertilisers and Feeding
Stuffs Act, CAP. 261

The Act refers to the sale of fertilisers and feeding stuffs

The Act makes provision for anyone selling any article as a fertiliser or a feeding stuff

to provide the purchaser with information including:

S Any particulars (if any) of the nature, substance or quality of the article as are
mentioned in the appropriate Schedule

S Makes provision for providing the name of the ingredients of a feeding stuff if the
ingredient is listed in the appropriate Schedule

The Act can be relevant to GM components in animal feeds and could be amended as
required.

Plant Pests and
Diseases (Eradication)
Act, CAP. 266A

The Act provides for the eradication of plant pests and diseases and related matters.

On the advice of the Chief Agricultural Officer the Minister can declare any area as
infected with the plant pest or disease as well as areas where susceptible crops of
economic value may be planted relative to the infected areas

The Chief Agricultural Officer may also provide the control measures that must be
taken.

This Act would be relevant with respect to field trails for GM crops, inspection of trial
fields and risk assessment and monitoring and disposal of test materials and could be
amended as required.

Pesticide Control Act,
CAP. 395

Provides for the contral of the importation, sale, storage and use of pesticides
Established a Pesticide Board

Deals with the prohibition and control of pesticides with respect to manufacture,
packaging, importation, transportation, advertising, sale and use of specific pesticides
or classes of pesticides

The Act with amendments can be applied to the contral of bio-pesticides as well as
GM crops that may be considered bio-pesticides

The Food and Drugs
Adulteration Act, CAP. 327

The Act relates to the sale of food and drugs and adulteration of such.

Therapeutic Substances
Act, CAP. 330

Regulates the manufacture, importation, storage, sale and supply of penicillin and
other antibiotics and of sulphonamide drugs and ather therapeutics

There is a requirement for a licence for the importation of drugs or therapeutic
substances. The drug or substance must comply with specified standards with respect
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to strength, quality and purity.

There is a list of approved pharmaceutical firms from whom drugs or therapeutic
substances may be imported. This list may be varied.

The Minister may prescribe the conditions subject to which licences may be issued.

The Act, with amendments can be applied to drugs and therapeutics developed from
biotechnology and may be considered genetically modified

Health Services Act
CAP. 44

Relates to the promotion and preservation of the health of the inhabitants of Barbados.

Covers the control of foods and drugs in the interest of the public health and the
seizure and destruction of food and drugs that do not comply with the Act or any
regulations, and the protection of the public from fraud or deception in connection with
foods or drugs

It also makes regulations for the prevention, treatment, limitations and suppression of
disease

There is provision for regulations related to the control for the destruction of
mosquitoes, termites, other insects, rodents and other vermin

Regulations controlling the offering for sale of foods, drugs, cosmetics and devices,,
and the importation of any drug and prescribing standards for identity, conpaosition and
quality of such products.

This Act can be amended as necessary to deal with GM foods and drugs and public
health as well as transgenic arthropods that may be used in vector contral strategies
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Jamaica

This section outlines the legislation and regulations that guide the import of food, feeds

and pharmaceuticals in Jamaica, with special focus on those lega instruments that are

relevant to Genetically Modified food, feed and pharmaceutical imports.

Table 4.2 Existing legal instrumentsto addressissuesrelated to GM Os & Biosafety.

Acts

Summary

Plant Quarantine Act,
1993

This Act provides for the protection of Jamaica's flora from imported diseases or pests
transported via plants, plant products, and soil or via other means as well as the course of
action to be taken when these are discovered within the island.

f ‘Plant' definiion includes living and norHiving cuttings, stems, branches, tubers,
bulbs, corms, stocks, budwood, cuttings, slips, layers, suckers, roots, leaves,
flowers, seeds, of all types and species of plants

f ‘Plant products definition includes natural material of plant origin and
manufactured products which, by their nature or that of their processing, may
create a risk for the spread of plant pests;

[ Addresses ‘in transit’ shipments.

Plants (Importation)
Control Regulation,
(1997)

This regulation outlines the role of the National Biosafety Committee in monitoring and
regulating the importation of Living Modified Organisims for research only.

f Part 9 (d)- Shipments of imported plants must be accompanied with a
statement detailing whether the material was derived from genetic
engineering and possess novel traits. Genetically modified plants must be
imported in containers demarked, “ For experimentation purposes only, not
for sale or reuse”.

f Part 11—1) Importers of plants, seeds, cuttings or slips must apply to the
National Biosafety Committee for permission to import.

f  Part 11—1) Upon approval for the import application is to be submitted by
the National Biosafety Committee to the Plant Quarantine Division of the
Ministry of Agriculture for the granting of the permit.

f Part 11—+2) A main consideration for the National Biosafety Committee in
granting approval for plant imports is the importer's “ability to enforce
adequate procedures and safeguards to ensure that no contamination. ..
which is detrimental to the health or safety of any human, animal or other
living organismwill occur at the port of entry or atherwise in the island.”

f Part 15 + records that must be kept by the importer dosely mirrors those
presently considered adequate by working groups deliberating Article 18 of
the Cartagena Protocol.

The Natural Resources
Conservation Authority
Act, 1991

This Act provides for the management of Jameica's physical environment and the
protection, conservation and correct use of the country's natural resources, primarily by
the Natural Resources Conservation Authority Part 1. 3—(1).
f Part 33 (m)- Regulations may be developed that prohibit any activity that may
result in the extinction of or adversely affect Jamaica's flora and fauna.
f Part 181 provides for the serving of an ‘enforcement notice' to anyone who
engages in activities that pose a serious threat to natural resources or to public
health.
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f Offenders are required to take appropriate steps, within a stated period, to
ameliorate the effect of the activity and, to restore the natural resources to their
condition before the activity took place.

The Natural Resources

Conservation  (Permits
and Licences)
Regulations, (1996)

For the introduction of any species of flora, fauna or genetic material into the island a
permit is required which is granted under specified terms and conditions whenever such
importation is not deemed injurious to public health and the environment.

The Food and Drugs
Act, 1975

This Act is concerned with the importation, sale, conformance to standards, as well as the
accurate labelling, packaging, and advertising of food and drugs.

f Partll: 4. (2)- al food, feed and pharmaceutical imports must be accompanied
by certification from the country of origin, which verifies conformance to
Jameican law and safety for use.

f Partll: 5. (b)- food that has poisonous or harmful substances are urffit for human
consumption

f Partll: 6. (1)- labelling of food must not be deceptive, false, or be likely to create
an erroneous impression regarding its character, value, quantity, compaosition,
merit or safety.

f Partll: 9. (1)- labelling of drugs must not be deceptive, false, or be likely to
Create an erroneous impression regarding its character, value, quantity,
compoasition, meit or safety.

Under this Act it is unlikely that food, feed and pharmaceutical imports may avoid labeling
information that declares GM content.

The Standards Act, 1969

The scope of this Act is all commodities, which includes 2any article, product or thing
which is the subject of trade or commerce®. The Act mandates the Bureau of Standards to
develop standards to guide the manufacture of commodities.
f Pat 11- (d): Regulations may be developed for the packaging, labeling,
description and advertising of any commodity for which a standard specification
has been declared;

The Pesticides Act, 1975

This Act is concerned with the monitoring, regulation and use of pesticides. The definition
of pesticides used in this Act may include genetically modified organisims (GMOs):

f @Pesticide® means any product, organism, substance or thing that is
manufactured, represented, sold or used as a means of directly or indirectly
controlling, preventing, destroying, mitigating, attracting or repelling any pest.

f  Section 4 (f)- applies to importations of pesticides

The Pharmacy Act, 1975

This Act addresses the regulation of pharmacies, and the sale of pharmaceuiticals.
f Substances used to mitigate, treat or prevent symptoms and diseases in
humans and animals are covered in this Act.
f @Drug’ as an example of these substances may be extended to include products
developed by modern bictechnology to overcome disease symptoms in humans
and animels as outlined above.

Jamaica has no legidation, which is dedicated to modern biotechnology, and its products.
The existing legislation detailed in Table 4.2 above is inadequate to fully address the

monitoring and regulation of modern biotechnology, GMOs and GM products. Therefore,

95




it is necessary for Jamaica to develop legislation specific to the application of modern
biotechnology and its products, which would ensure that such application occurs in a

manner that is safe to human health and the environment.

Presently drafting instructions have been prepared under the National Biosafety
Framework Project. These instructions will guide the development of Jamaica's
Biosafety law, which is likely to be a single Biosafety Act, under which new regulations
may be added. This will alow Jamaica the necessary flexibility in regulating the

application of modern biotechnology and its products.

Such legislation will exploit existing institutional arrangements such as the National
Biosafety Committee, as the Advisory Committee in the Framework. Nevertheless, the
present expertise resident on the Committee may not fully cover the range of biosafety
issues, such as risk assessment and risk management, necessary for decision-making

under the Framework.

Jamaicawill reserve the right to co-opt experts for decision-making on imports of GMOs,
field trials, risk assessment and risk management. Nevertheless, ongoing capacity-
building will be sought to ensure that Jamaica becomes progressively equipped with the
needed expertise among its local technocrats to ensure the sustainability of national
biosafety initiatives.
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Grenada

This section outlines the legislation and regulations that guide the import of food, feeds
and pharmaceuticals in Grenada, with special focus on those lega instruments that are
relevant to Genetically Modified food, feed and pharmaceutical imports (Table 4.3).

Table 4.3 Existing legal instrumentsto addressissuesrelated to GMOs & Biosafety

Acts Summary
Cap. 9 Agricultural Small | This Act addresses the issue of agricuitural small tenancies and other connected
Tenancies Act purposes. The relevance of this Act, as it relates to the introduction of living modified

organisms (LMOs) into Grenada can be found in Section 2 known as the
Interpretation Section. Under this section, improverment includes the planting and
cultivating of crops and trees on the holding according to the rules of good
husbandry. 12

The Rules of Good Husbandry in having regard to the character and location of the
holding addresses the 2avoidance of any practices known to have an effect harnul
to the sail or which may lead to a reduction in the value of the holding®.22 This also
includes &aking the necessary steps, to the satisfaction of the authorized officer, for
the contral of pests, diseases and noxious weeds®.

Further, Section 2 (1) (h) gives the Minister the discretion to make other rules of good
husbandry thus widening or extending this definition under the Act (which allows for
the introduction of LMOs).

This piece of legislation will have to be amended to include more detailed and
defined rules of good husbandry in order to assist, regulate and control small tenants
in working and handling LMGs.

Cap. 14 Animal (Control of
Experiments) Act

This Act provides for the contral of experiments on living animals. The important
sections are Sections 4, 6, 7 and 12. Section 4 states, that the no licensee shall
perform any experiments for the purpose of attaining manual skills. This means that
any LMOs that are being introduced to improve the manual strength of any animal
would be prohibited under this Act. Further, Section 6 subsection (1) impases some
restrictions upon the performance of these experiments and explicitly states the
purpose for which such experiments ought to be used.*

However, despite the forgoing and in accordance with Section 7, the Minister has the
discretion to grant a license to any person to perform any experiment for any purpose

12 See Section 2, subsection 1 of the Agricultural Small Tenancies Act. Cap. 9

13 See Section 2, subsection 1 (d) ©

14 Section 6 (1) (a) states that these experiments shall be performed ¥or the purpose of the advancement by new
discovery of physiological knowledge, or of any knowledge which will be useful for saving or prolonging life, or
alleviating suffering, or for combating any disease whether of human beings, animals or plants®.

15 See Section 12 of the Act.

16 Section 13 states that it shall be a condition of every licence or permit granted under this Act that such licence or
permit may be revoked at any time by the person granting it on his being satisfied that such licence or permit ought to

be revoked.
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specified and also subject to such conditions specified in this Act. The Minister also
has the discretion to make regulations for the better carrying out of the provisions of
this Act> Section 13 also gives the Minister the discretion to revoke any licence or
permit granted on being satisfied that it ought to be revoked. 1

This Act has to be amended to specifically state the conditions, which must be
satisfied so that a licensee will be aware of the requirements to prevent the
revocation of a licence or permit.

Cap. 24 Banana
(Protection and Quality
Control) Act

This Act provides for the protection and quality control of bananas. The relevant
Sections are 3 and 4. Section 3, of the Act establishes the Windward Islands
Banana Growers Association is declared to be the Banana (Protection and Quality
Control) Authority.

Further, Section 4 outlines the functions and duties of the Authority, which includes
the approval and introduction of certain standards and other measures to protect and
maintain the quality of exportable bananas and to make recommendations to the
Governments of the Windward Islands in this regard. Thus, any LMO, that is
introduced in respect of the banana industry, must first, be approved by the Authority.

This legislation must be amended to make provisions for the introduction of
standards and measures for bananas, which are consumed locally. It must be noted
that these standards and measures must be in conformity with those adopted under
the Standards Act.

Cap. 108 Fisheries Act

The Purpose of this piece of legislation is to provide for the promotion and
management of fisheries in the fishery waters of Grenada and for incidental and
connected matters. The provisions which are relevant for the preparation of the Draft
Biosafety Bill are Sections 3 subsection (1), Sections 4, 24, 40(g) v and Vi.

Section 3 (1) specifically states that the Minister shall take such measures as he
thinks fit to promote the management and development of fisheries, for the purpase
of ensuring the optimum utilization of fisheries resources. The Minister in this regard
is defined in the Interpretation Section of the Actl” as the Minister responsible for
matters relating to fishing. A Chief Fisheries Officer may also be appointed.

Moreover, section 4, which is under Part Il (Fsheries Management and
Development) outlines that the Chief Fisheries Officer shall prepare a fisheries plan
for the management and development of fisheries. The content of this plan should
include and specify the objectives and measures to be taken, and the licensing
programs to be followed for each fishery and how the stock of fish should be treated.
For instance, whether or nat, they can be treated as a unit for the purposes of
conversation and management.18

Section 24 which is under Part lll (Marine Reserves and Conservation Measures)
outlines that the Minister may give written permission for a vessel to undertake
research and in so doing, exempt the vessel from the provisions of the Act.?®

17 See Section 2 of the Fisheries Act, Cap.108.

18 See Section 2 (2)

19 In accordance with Section 24 (2) the Minister may include such conditions as he deems fit in any permission given.
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Section 40 authorizes the Minister to make regulations for the management and
development of the fisheries. Subsection 2(b) outlines that the Minister can also
make regulations and measures for the protection and conservation of fisheries and
regulations governing aguaculture development and operations.?

Cap. 110 Food and Drugs
Act

This Act relates to foods, drugs, cosmetics and therapeutic devices. The relevant
Sections are Sections 2, 3, and 7. Section 22 in its definition of drugs, addresses
substances or mixtures of substances represented used in the restoration, correcting
or modifying organic functions in man and animals.

Section 3 is of critical importance because it outlines the requirements necessary for
a person to conduct business activities, which include the use, sale, production, and
importation of a particular substance or substances. In accordance with the spirit and
purpose of this Act these requirements are explicitly stated in Section 3, Subsection
(2).2 Section 7 also addresses the maintenance prescribed food standards.2*

It must be noted that although this piece of legislation does not specifically mention
living modified organisis, the requirements are drafted wide enough to allow for their
inclusion.

This Act must be amended to adopt the accepted food standard to be in conformity
with the Standards Act.

Cap. 213 Noxious Weeds
Act

The purpose of this piece of legislation is to make provisions for the eradication of
noxious weeds. The relevant sections are 2 and 4. In accordance with Section 2%
the Minister with the consent of the House of Representative and by order published

20 See Section 40, Subsection (2) (q) of the Act.

21 The Interpretation Section.

22 Section 2 defines drugs to include any substance or mixtures of substances manufactured, sold or represented for

useint

(@ thediagnasis, treatment, mitigation or prevention of a disease, disorder, abnormal state of health, or the
symptoms theredf, in man or animal;
(b) restoration, correcting or modifying organic functions in man or animals;
(©) disinfection in premises in which food is manufactured, prepared, preserved, packaged or stored for sale or
sold, or for the control of vermin in such premises; or
(d) the control of plant or animal pests;
2 This section States that Wthout prejudice to the generality of subsection (1), an Order made thereunder may require
the following particulars to be furnished in respect of a substance, that is to sayb
(@ particulars of the composition and chemical formula of the substance;
(b) particulars of the manner in which the substance is used or proposed to be used in the preparation of food,

drugs or cosmetics;

(c) particulars of any investigations carried out by or to the knowledge of the person carrying on the business in
question, for the purpose of determining whether and to what extent the substance, or any product formed
when the substance is used as aforesaid, is injurious to, or in any other way affects, health;

(d) particulars of any investigations or inquires carried out by or to the knowledge of the person carrying on the
business in question, for the purpose of determining the cumulative effect on health of a person consuming
the substance in ordinary quantities.

24 Section 7 states AWhere a standard has been prescribed for a food, a person who labels, packages, sells, or
advertises any articles in such a manner that is likely to be mistaken for such food is, unless the article com plies with
the prescribed standards, guilty of an offence.

% The Interpretation Section in its definition of 2Noxious Weeds°.
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in the Gazette is authorized to declare any plant to be a noxious weed. Section 4
gives the Minister the discretion to make regulations under this Act.® Therefore, the
Minister can restrict the introduction of a particular LMO into Grenada.

Cap. 238 Pesticides
Control Act

This Act provides for the control of the importation, sale, storage and use of
pesticides, and for connected matters. The relevant Sections are 3, 4 and 5
respectively. As stated in Section 3, the Minister?” is authorized to make regulations
as regards the enforcement of the Act, for the prohibition and control of the
manufacture, packaging, labeling, sale, use, other distribution, importation,
advertising and storage of a particular pesticide or classes of pesticides.

Under this section, the Minister is given the discretion to extent or limit, as the
occasion may require, the definition of 3pest® by the inclusion of additional items or
the exclusion of any of the items therein enumerated.® 2

It must be noted again, that the provisions of this Act provides for the regulation and
monitoring of LMOs although LMOs are not specifically mentioned in the Act.

Since Section 4 provides for the establishment of the Pesticide Control Board, which
is prescribed with the duty of advising the Minister on metters relevant to the making
of these regulations, this Act will have to be amended to address a clear definition of
pesticides that are included or excluded under the Act,2 and the procedures which
the Board will use to be guided in such a decision making process.

Cap. 242 Plant Protection
Act

This Act provides for the control of pests injurious to plants, and to prevent the
importation of plants and materials harmful to agriculture. The important sections are
Sections 3, 4, 5, 6, 7, 16 and 18.

Section 3 of the Act states that the Minister may by order prohibit or restrict the
importation or movement within Grenada of any plant, plant product or article which
he is satisfied is necessary to protect the agricultural resources of Grenada. Further,
Section 4 outlines the power of the Minister to issue import permits in this regard.

In conformity with Section 5, all plants, plant products, plant pests, live beneficial
organisms, and solls imported into Grenada must be accompanied by a
phytosanitary certificate, issued by the appropriate agricultural authority of the
exporting country in conformity with the International Plant Protection Convention of
1951

Further, Section 6, empowers the Minister with the authority to quarantine imported
plants to determine whether or not that they are infected and to authorize measures
to prevent their establishment and spread. This means therefore, that LMOs
introduced into Grenada, could be quarantined to prevent their establishment and

2 Under Section 4 (g) the Minister with the consent of the House of Representative may make, alter, or rescind
regulations preventing the introduction into Grenada or the sale of any plant, seed or grain, which is likely to propagate
or spread the growth of noxious weeds.

27 In Section 2 (The Interpretation Section) the Minister is defined as the Minister responsible for Agriculture.

28 See Section 3 (1) ().

2 Amendment or reformation is necessary in light of Section 5 of the Act which gives the Inspector the power to enter
land or premises on which pesticide is being, has recently been, or is about to be used, manufactured, sold, packaged

or sold.

100




spread.

In accordance with Section 7, the Comptroller of Customs Excise and his
subordinate officers must promptly notify The Plant Quarantine Service of the arrival
in Grenada of any prohibited or restricted meterial.

Section 16 Sub-section (1) authorizes the Minister to appoint a Plant Protection
Board and Sub-section (3) outlines the duties of the Board in respect of making a
declaration of any plant pests and status of planting material or other meterials that
are being offered or may be offered for importation.

Further, Section 18 gives the Minister the discretion to make regulations authorizing
the inportation of plants, plant products, plant pests or live organisns for
experimental purposes and for the contral of prohibited or restricted materials in
transit through Grenada.

This Act needs to be amended to include and address sanctions (whether financial or
otherwise) for failure to adhere to these provisions.

The provisions of this Act dictates that Grenada’s custom officers must be properly
educated and trained to first identify (through labels and otherwise) and then properly
handle all types of LIMOs, including those which are prohibited.

Cap. 263 Public Health
Act

This Act govems matters relating to Public Health. The relevant sections are
Sections 15, 41, 60 and 73. Section 15 (€) gives the Sanitary Authority® the power to
make regulations prescribing the precautions to be taken for protecting any article
whether solid or liquid, intended for the food of man and sold or expased for sale,
against infection or contamination.

Section 41 also gives the Minister the power or discretion to extend the definition of
infectious diseases. This could have the effect of limiting the introduction of a
particular LMO, which is deemed to be infectious.

Moreover, by virtue of Section 60,3 the Mnister is given the power to meke
regulations for the prevention of formidable diseases.

Furthermore, Section 73 (Part V) explicitly states that every regulation made by the
Sanitary Authority shall have the force and effect of law but such regulation must be
approved by the Mnister and published in the Gazette, and must have been
presented to the House of Representative at its first meeting after such publication
and shall cease to have such force and effect if disallowed by this House.

This section has serious inplications for the introduction of certain LMOs into
Grenada because this legislation can limit its introduction especially if it is seen as
negatively affecting public health in Grenada.

This piece of legislation needs to be amended to outline the regulations that must be
considered by the Sanitary Authority regarding the introduction of LMOs into Grenada

30 This Sanitary Authority is constituted by virtue of Section 3 of the Act.
31 In accordance with Section 60 (€) the Minister may make regulations for such matters or things as may appear
advisable foe preventing or mitigating such disease.
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Cap. 271 Quarantine Act

This is an Act relating to quarantine and similar matters. The relevant sections are 3,
4 and 5. The Act, to ensure its enforcement, establishes the Quarantine Authority®,
and in accordance with Section 4 Sub-section (1) (@) the Mnister may make
regulations, as respect the whole or any part of Grenada, including ports and costal
waters, for preventing danger to public health from ships or aircrafts or persons or
things arriving at any place in Grenada.

Although this Act does not expressly mention the words LMOs, this legislation
presents issues that are relevant for their introduction into Grenada.

In Section 5, the Quarantine Authority® may make provision for the governance of
quarantine mooring stations, anchorages and berthing places, and places where
persons or things are detained or taken for examination. This presents a direct co-
relation between the duties of the Quarantine Authority and that of the Science and
Technology Council.

Athough a Quarantine Authority has been established, members have to be
appointed to facilitate in its practical application. The Quarantine Authority and the
Science and Technology Council must be prepared to work together, to prevent the
duplicity of efforts as regards the establishment and development of the national
Biosafety framework in Grenada.

Cap. 298 Science and
Technology Council Act

This Act provides for the incorporation of the Science and Technalogy Council and
for connected purposes. The relevant section is Section 4.

This Section expresses the Council's functions which are to make recommendations
to the Government on national policy and plans for science and technology, establish
the process of science and technology planning and to guide activity throughout all
its stages paying special attention to the compatible transfer of technology from all
parts of the world and further development and stinulation of indigenous technology,
to co-ordinate and monitor scientific and technological projects, to initiate and
evaluate scientific and technological projects, to assist the Grenada Bureau of
Standards in standardization and quality control activities.

This also includes the performance of such other functions related to science and
technology as the Minister may from time to time consider necessary, including many
other functions.3*

This Science and Technology Council (both in its policies and functions) would be
very instrumental in the discussions and development of the procedures and policies
relevant to the preparation of the Draft Biosafety Legislation and will be expected to
play an active role in this regard.

Cap. 310 Standards Act

This Act provides for the preparation and promotion of standards in relation to goods,
senvices, processes and practices, by the establishment and operation of a bureau of
standards and its council, and for connected metters.

32 See Section 3 of the Act

33 The Quarantine Authority is established by virtue of Section 3 of the Act.
3 These other functions are outlined in Section 4 (2).
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Sections 4, 18, 19, 24 and 25 are of particular relevance as it relates to the drafting
of the Biosafety Bill. Section 4 covers or outlines the functions of the Bureau.®
Section 4 Sub-section 2 (a) speaks to the preparation and promation of the general
adoption and implementation of standards relating to goods, materials, practices,
structures and practices on a national, regional and international level.

Sub-section 2 (b) addresses the promotion of research in relation to specifications,
providing for the examination and testing of goods and services. Subsection (g) also
provides for the examination, testing and calibration of instruments, appliances and
apparatus, and in respect of Sub-section 2 (i) the Bureau is authorized to do such
other things as may be expedient or necessary to secure the proper execution of the

purposes of this Act.

Section 18 outlines the objectives and intent of having a voluntary or compulsory
standard, which by order of the Minister, by 30 days Notice, published in the Gazette,
can be declared to be a compulsory standard.

In accordance with Section 19, the Minister has the discretion to prescribe a mark
called the Grenada Standard Mark, which shall be used in relation to any goods or
SENVices or process or practices to signify conformity to a standard.

Section 24 addresses the issue of the examination of imported good. Under this
section, an authorized member of the staff of the Bureau may examine inported
goods manufactured outside Grenada and any custons entries relating to such
goods, where a standard has been declared with respect to such goods.

In this regard, Subsection (2), gives the Minister the discretion to authorize a public
officer or qualified consultant to assist the bureau in this examination. If a standard is
made compulsary, Sub-section (5) outlines that goods that are not produced or
manufactured in Grenada may be entered for consumption if after an examination of
the samples the goods comply with the standard, accompanied by a certificate of
examination and in compliance with the standard issued by a laboratory recognized
by the Bureau.

Section 25 deals with the appointment and powers of Inspectors for the purpose of
monitoring this compulsory standard or eliminating any process or practice that
adversely affects the environment.

In relation to the provisions of this Act and with the introduction of LMOs into the
Grenadian society, it will become necessary to develop standards (these standards
must be in conformity with international agreements to which Grenada is a signatory)
to address the handling, use, sale labeling and advertisements of LMOs and GMCs.
Enphasis must also be placed on requirements for labeling and certification of
LMOs.

35 See Section 4 of the Act.
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Grenada does not currently have national laws to address environmental and human
health risks associated with modern biotechnology, or the legal framework to establish an
administrative system to handle requests for permits for certain activities such as the
importation, use or release of Geneticaly Modified Organisms (GMOs) or Living
Modified Organisms (LMO's).

Existing legal and administrative mechanisms are not designed to address environmental
and human health risks associated with modern biotechnology, and cannot be readily
adapted to address such issues. Additionally, existing laws that may have some relevance

are outdated, poorly enforced, and in need of revision.

Provision need to be made for introducing specific legal and/or institutional arrangements
to incorporate requirements for biosafety management under the Cartagena Protocol.
Given the relatively new nature of biotechnology, it is not surprising however that the

actual term does not appear in any of the legislation or regulations.

Overview of Activitiesin Each Country
Grenada

In March, 2003 by Cabinet Conclusion # 1811, Cabinet appointed the Nationa Biosafety
Advisory Council (NBAC) to undertake administrative functions in relation to issues

outlined in the Cartagena Protocol on Biosafety to perform the following functions:

S Reviewing and advisng on the development of policy and

strategy for biosafety;

(0p8

Reviewing risks assessment reports and to make
recommendationsto and to advise the Minister on the granting

orrefusal of applications;

(0p8

Making recommendations to the Minister in respect of
conditions to be imposed in respect of authorization of

applications.
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Advising on the development of national strategies, plans,

programmes, and guidelinesfor Biosafety in Grenada;

(0p3

Such other functionsasthe Minister of Agriculture may from time

to time determine.

The functions and duties (as it relates to the introduction of LMOs and geneticaly
modified organisms (GMOs) of this Advisory Committee would compliment that of the
functions and duties of the National Science and Technology Council which as
mentioned above was established in accordance with the Science and Technology Act,
Cap.298 of the 1990 Revised Laws of Grenada.

As a signatory to various International Agreements, Grenada is legally obligated to
ensure that it implements, through its domestic legislations, the necessary procedures,
rules and regulations highlighted in the provisions of these agreements. One of the
objectives would be to harmonize all the related aspects through an assessment of what is
required and how best the different aspects could be implemented. This is necessary to
be in conformity with the requirements under these agreements, thereby fulfilling
Grenada' s legal obligations. The most appropriate step in this regard, is the drafting of
the Biosafety Legidlation.

Therefore, public awareness through education is a tool or medium which must be
utilized in order to ensure that all the stakeholders are aware of their roles, duties and
functions in fulfilling the ultimate goal, the introduction of biotechnology and its

application through biosafety legidation.

Jamaica

The Jamaican Government has made a commitment to biotechnology and has indicated
that it is critical to the country's development. The National Biosafety Committee was
mandated in 1996 to identify GMOs of undefined risks, facilitate the awareness of the
Jamaican public and the formation of relevant legidation; to empower by The Plants

(Importation) Control Regulation (1997) and to embark on a Public Education Project
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(2001 to 2002). In the area pf research focus is on the development of local transgenics;

papayas for resistance to Papaya Ringspot virus, tomatoes for resistance to geminiviruses

The National Biosafety Framework Project was started in November 2002 and is

presently initsfinal stage and to date has achieved the following:

S

(0p8
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Barbados

Completed national surveys on Existing Biotechnology,
Conventional Sience, Projects and Activities, Implications of
the Cartagena Protocol, Existing legidation

Completed survey of existing regional and sub-regional
frameworksin biosafety

Provisonal list of national roster of expertscompleted

Draft National Biosafety Policy prepared

Drafting instructionsforlegal instrumentsdeveloped

Public consultationsin progress

Consultationsheld with administrative stakeholders

On May 11, 2000 Cabinet agreed to establish a National Biosafety /Biotechnology
Committee and charged it with the following responsibilities:

S

(0p3

(0p3
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The comprehensve review of the Cartagena Protocol on
Biosafety with a view to sighing.

The identification of actions necessary for the Government of
Barbados to effectively implement the Biosafety Protocol and
the prioritisation of these actions.

The preparation of an implementation plan for actions
id entified.

The coordination of activities with regard to the preparation of
regulation with resgpect to the safe import, storage, handling,

use, research and disposal of LMOs.
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S The development of a public awareness programme on
biosafety/biotechnology.

S The preparation of legisation to give effect to the Biosafety
Protocol.

S Any other matters arising in the area of

biotechnology/biosafety.

To-date work has commenced on the UNEP/GEF national biosafety project.

Regulatory frameworks

Regional Status

A review of the Legislation on Biosafety and other related aspects in CARICOM
countries reveals that there are at present no Biosafety Legidation implemented in any of
the CARICOM countries. The legal frameworks in all regiona countries are in need of
creation, development and application as it relates to the use of Biotechnology and
Biosafety measures. Further, as indicated in the section on legal frameworks above,
regional countries have their own domestic laws that while not specifically addresses
issues pertinent to modern biotechnology (R&D, GM products and biosafety), can be

amended to address these matters.

There are several factors, which accounts for the lack of the development of a National
Biotechnology/Biosafety Framework in regional countries. These include a lack of
human resources and expertise, lack of financial resources and funding (to even conduct
laboratory research), ineffective use of available regional and local expertise, small pool
of persons involved in many different issues, lack of scientific coordinating body and

consultation or workshop fatigue in countries.

To-date fourteen [14] countries [Antigua and Barbuda, Bahamas, Barbados, Belize,
Dominica, Grenada, Guyana, Haiti, Jamaica, St. Kitts and Nevis, St. Lucia, St. Vincent
and the Grenadines, Suriname and Trinidad and Tobago] are part of the UNEP-GEF
global biosafety project. The Republic of Trinidad and Tobago and Jamaica are the only
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two territories in CARICOM that have regulations for the import of GM plants for
laboratory and field trails. In addition, those countries within the region where thereis a
campus of the University of the West Indies are most likely to have some research and
development in modern biotechnology and as a consequence will have a departmental
research policy related to the acquisition and research in this area. However, as yet there
is no regionally accepted biosafety policy adopted across al three campuses [Barbados,
Jamaica and Trinidad] of the University of the West Indies.

In November 2000, the 16™ Global Environment Facility (GEF) Council approved the
United Nations Environment Programme/Global Environment Facility Global Project
entitled 2Development of National Biosafety Frameworks.® This project is aimed at
assisting up to one hundred (100) eligible countries to prepare their national Biosafety
frameworks thereby, promoting regional and sub-regional collaboration and exchange of

experience on issues of relevance to the national biosafety framework.

Because such alarge number of regional countries are currently working to develop their
national frameworks for addressing biotechnology and biosafety it would be an
appropriate point from which to consider regional harmonisation of these systems. Such
an approach would ensure that countries have in place national regulatory mechanisms
that are compatible and would facilitate the movement of GM goods and in regional
(CARIOCM/CSME); hemispheric (FTAA) and international trade.

Regulatory frameworks: International

An initia step in the development of any harmonisation system is a review of existing
regulatory systems within the region and also a review of what other countries have
achieved nationally and aso as regiona trading blocks. Table 4.4 below summarises the
approach some countries have taken to develop national systems for biotechnology and
biosafety related to GMOs, trade and R&D.

S Development of new legidative systems, for example, India

Korea and Cuba,
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Use of existing legidation or regulations, making revisions as
required, forexample, Canada, Mexico and the USA,
Establishing voluntary guidelines, and

Any combination of these, forexample, China.
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Regulatory Framework

Table 4.4 Regulatory framework of various countries

COUNTRY APPLICABLE LEGILSATION/ RESPONSIBLE RELEVANT INFORMATION OTHER INFORMATION
REGULATION/ ETC DEPT./JAGENCY
AUSTRALIA/NEW Food Standard (Standard 1.5.2) Australia New Zealand Independent Statutory f Mandatory pre-market
ZEALAND Food Authority ANZFA £ Authority safety assessment
WWW.anzfz.gov.au New Food Standards Develops food standards to all requirement
Australia New Zealand food processed or imported for
(FSANZ) sale 1. Description of the
Standards 1.5.2 regulates food genetic modification
produced using gene 2. General safety issues
technologies and the sale of 3. Toxicological issues
GMfoods 4. Nutritional issues
The standard was incorporated
into the Food Standard Code
Standard 1.5.2 was amended
to indude new provision on
labelling GM foods. Labels
should not act as a health f ANZFAand ERMAhas a
warning memorandum of
understanding for exchange
Regulation of research and of information about GM
Environmental Risk development organisms, GM foods and
Management Authority food ingredients
(ERVIA) £ Nz
Genetic Manipulation
Advisory Committee Decisions on release of LMOs
(GMAQ) + Australia for agricultural purposes and
development of testing protocol
Ministry of Agriculture &
Forestry (MAF) + NZ
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INDIA Indian recormbinant DNA safety Department of Overseas application of
guidelines and regulations Biotechnology in the biosafety guidelines and
www.unep.chvbiosafety Ministry of Science & regulations has guidelines for
Technology toxicityand  allergenicity
evaluation of
transgenic seeds, plants
and plant parts
Review Comittee on Guides Institutional Biosafety
Genetic Manipulation Committee
Monitoring & Evaluation Monitors field trials
Committee
Ministry of Environment & The Genetic Engineering
Forests Committee (GEAC) authorises
field testing of transgenic
crops. Also has oversight for
authorising all R&D related to
GMOs
The Indian Recombinant DNA
safety guidelines and
regulations
REPUBLIC OF SOUTH Biotechnology Promation Law Ministry of Environment
KOREA
Environmental Safety Ministry of Health & guidelines for the Gene-
Management of LMO Law Welfare Recombinant Research
Ministry of Science & biotechnology Promotion Law
Technology and its relevant regulation
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National Institute of
Environmental Research
(NIER)

Korea Research Institute
of Bioscience &
Biotechnology (KRIBB)

National Institute of Health
(NIH)

Korea Food & Drug
Administration (KFDA)

Ministry of Agriculture &
Fisheries

f  Safety assessment of human
health and GMOs

f Safety assessment of
management of foods, food
ingredients and
pharmaceuticals

f Issues regulations addressing
processed foods

f Regulations dealing with raw
materials/primary agricultural
products

S. Korea has mandatory labelling

for GM foods. Retailers of GM

foods must have certification
indicating the status of their
products. Penalties for false
labelling: - 3 year jail sentence or

30 million Won fine. Failure to label

can result in a 10 million Won fine.
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CANADA
WWW.Strategis.gc.ca
WWwW.inspection.ge.ca

Food & Drug Act

Food & Drug Regulations (Novel
foods regulations)

Medical Devices Regulations
Cosmetic Regulations

Pest Control Products Act
Pest Control Products Regulations

Fertilizers Act
Fertilizers Regulations

Feeds Act
Feeds Regulations

Health of Animals Act
Health of Animals Regulations

Seed Act
Seed Regulations

Fisheries Act
Fisheries Regulations

Canadian Environmental
Protection Act (CEPA) 1999
New Substances Noatification

Health Canada (HC)

Pest Management
Regulatory Agency; HC

Canadian Food Inspection

Agency (CHIA)

CHA

CHA

CHA

Department of Fisheries &
Oceans

Environment Canada; HC

Regulated products include:
foods; drugs (human &
veterinary); cosmetics; medical
devices, including thase
obtained through biotechnology

Regulates pest control
products

Fertilizer supplements
including novel supplements
covers both microbial and
chemical supplements

Feeds also including novel
feeds

Covers veterinary biologics

Regulates plants, including
those with novel traits, and
trees

Regulations pertaining to
transgenic aquatic organisms

regulates all animate products
of modern technology for
issues not addressed under
other federal legislation

NOTE: while Industry Canada,
Agriculture & Agri-food
Canada, and National
Resources Canada do not
regulate products, they
provide technical advice in
the development of
biotechnology regulatory

policy.
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Regulations

CEPA + covers aquatic
organisms, production
organisms derived from
modern biotechnological
techniques, and livestock
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CANADA Cont'd

Biosafety Law (Law N.8974/95)

Food safety Regulations

Pesticide Law

CONAMA 305 Regulation

National Agency for
Health and Surveillance
(ANVISA)

Plant Protection
Secretariat (Ministries of
Agriculture) = SDA; the
Brazilian Institute of
Environment (IBAMA) +
Ministry of Environment
and ANVISA

Regulation interfaces with
regulatory frameworks
currently in existence in
agriculture, health and
environment

National Technical Committee
in Biosafety (CTNBIo) is the
National competent authority

Risk assessment for
commercial release is
coordinated by CTNBio and is
binding to ather federal
institutions and ministries
Human food related issues are
additionally regulated by the
food safety regulations
implemented

by the National Agency

for Health & Surveillance

(ANMISA) of the Ministry

of Health

GMOs with insecticide
properties are also regulated
by the Pesticide Law
Authorization for laboratory,
green house and field studies
must be obtained from SDA,
IBAMA, and ANVISA. A special
Temporary Registration (RET)
is issued in these cases

Regulation applies to GM crops
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National Environmental
Council

and makes determinations with
respects to criteria and
procedures to be observed for
environmental licensing of
activities that make use of
GMGs or products thereof that
are actual or potential
pollutants
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CUBA
www.unep.ch/biosafety

Law 81 of the environment (1997)

Decree No.190 (Biological Safety;,
1999)

a) Resolution No.42/99
b) Resolution No,8/2000
¢) Resolution No.76/2000
d) Act4002/01

€) Resolution 103

Decree No.190 on Biological
Safety

Ministry of Science &
Technology and
Environment

Article 12assigns responsibility
for implementing the
Environmental Palicy regarding
Biosafety to the Ministry of
Science & Technology and
Environment, plus other
relevant competent bodies and
state agencies

Sets out the basis for
implementing the
Environmental Policy for
Biosafety

Classifies organisms and
biological agerts

Sets out procedures for
contained use applications
Sets out procedures for
submission of natifications and
permit requests

Grants the Ministry of Science &
Technology and Environment
functions for which metters related
to biosafety are included

d)

sets out containment levels for
contained use activities with
biological agents and GM
microbes in laboratories and
other large-scale facilities

Decree N0.190 has as its
objective protection of human
health and the environment
with respect to activities with

NOTE: no mention of
animal health

Future development
targets:

1

2003-2004:
Resolutions to be
developed covering:-
Containment with
respect to plants and
animals for
experimentation
Inspections
Accountability and
control of biological
agents and
technologies

Review and revision of
Resolution No.42
2005: Review of
Biosafety Regulatory
Mechanisms
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biological agents, GMOs and
parts thereof containing genetic
elements. Decree N0.190
covers the following: contained
use, release to the
environment, placing biological
agents and GMOs onthe
market, procedures granting
authorisation for import and
export of biological agents and
their products and organisms
and parts thereof, with genetic
information
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Federal Plant Pest Act

Federal Insecticide, Fungicide &
Rodenticide Act (FIFRA)

Toxic Substances Control Act
(TSCA

Federal Food, Drug & Cosmetic
Act (FFDCA)

Plant Incorporated Protection Rule

U.S. Department of
Agriculture (USDA)

U.S. Environment
Protection Agency (Bio-
pesticides) (EPA)

U.S. £ Food & Drug
Administration

Through the Animal Plant
Health Inspection Service
(APHIS) + deals with pests,
plants, and veterinary biologics

EPA deals with microbial and
plant pesticides, new uses of
existing

pesticides and novel micro-
organisns

The FDA s primarily
responsible for food, feed, food
addictives, veterinary and
human drugs and medical
devices. Relevant body is the
centre for Food Safety &
Applied Nutrition (CFSAN)

f Relevant Divisions
include:

3. Office of prevention,
pesticides and toxic
substances
(Biotechnology

2. Office of pollution
prevention and To-
ZICS (TSCA)
Biotechnology Program

3. Bio-pesticides &
Pollution Prevention
Division (BPPD)
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UNITED KINGDOM

www.oecd.org/document/
17/

Environment Protection Act (1990,
Part V1)

European Communities Act (1972)

Health & Safety at Work Act
(1974)

Established Regulations
include:

1. The Genetically Modified
Organisis (Deliberate
Release) Regulations
1992 (SI 1992/3280)

2. The Genetically Modified
Organisims (Deliberate
Release) Regulations
1995 (SI 1995/304)

Cther Relevant EU Legislations
include:

1. The Novel Food
Regulation 258/97

2. Soya/Maize Labelling
Regulation 1139/98
amended by regulation
49/2000

3. Genetically Modified
additives labelling
Regulation 50/2000

Advisory Committee on
Releases tothe
Environment (ACRE)

Secretary of State of the
Environment, Food &
Rural Affairs

The Advisary Committee
on Novel Foods &
Processes (ACNFP)

f  Combined the established
Regulations implement the
following:

1. Council Directive of the EC
90/220/EEC + related to
the deliberate release of
GMOGs into the
environment

2. Commission of the EC
Directive 94/15/EC +
adapting Directive
90/220/EEC with respect
to higher plants

3. Commission of the EC
Decision 84/730/EEC £
regarding simplified
procedures for the release
of GMOs
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Regional approachesto biotechnology, biosafety and GM O management

Harmonisation of mechanisms, whether it is for food safety or standards, is a strategy often

applied internationally to facilitate trade at all levels. A well documented example of such

mechanisms is that used by severa countries with respect to plant protection. Regional

mechanisms for harmonisation with respect to plant protection include for example:

S

(0p3

(0p3
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The North American Plant Protection Organisation3¢ (NAPPO) which isa
regional plant protection organisation of the International Plant
Protection Convention (IPPC) that coordinates the efforts among
Canada, the USand Mexico to protect plant resourcesfrom the entry,
establishment and spread of regulated plant pests while facilitating

intra/interregional trade.

There is also the Pacific Plant Protection Organisation (PPPO) which
was established in 1995 to cover phyto-sanitary matters in the Pacific
region. There are about 22 national governments which are parn of
the PPPO. The PPPO has addressed issues such as development of
generic regional plans for legidative and regulatory instruments and

the development of guidelines, among others.

COSAVE, the Plant Protection Technical Committee for Southern Zone,

South America, also hasa regional standard on GM crops.

Other regional governments or organizations are also preparing
guidance, including the OECD. For example, the OECD developed
aDraft Guidelines for Assessment of Ecological Hazards of Herbicide

Resistant Crop<®, which hassince been published by FAO.

% www.nappo.org see standards
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A review of any of these regiona mechanisms (their mandate, establishment, role and working
relationship among countries), can provide the Caribbean region with a guide to establishing a

regional mechanism for biosafety and biotechnol ogy management.

The benefits to developing a regiona framework to guide the development and regulation of
modern biotechnology and biotechnology products (GMOs, LMOs) at the nationa level in the

Caribbean include:

1. Benefits from pooling of resources (human, physical, research activities, etc.) already in
existence

2. Facilitation of trade regionally and internationally

3. Protection of human health, the environment and biodiversity

4. The development of common standards for food safety

In developing the objectives of a regionally harmonised biotechnology/biosafety regulatory
system it is critical to consider the promotion of the safe use, handling, application, management,
research and development of modern Biotechnology, while taking into account the transboundry
movement of products derived from the activities of modern biotechnology. Additionaly,
consideration must of made of human health, the environment, conservation and sustainable use

of biological diversity, socio-economic/cultural concerns and trade impacts.

Any regional system developed must reflect the national objectives of the various countries
within CARICOM taking into account that nationa priorities will differ among countries and
that although the general objectives of biosafety may be similar anong countries, there will be
some differences at the level of national legisation and the structure of nationa biosafety
frameworks. As a consequence, a mechanism for the development of a regiond
biotechnol ogy/biosafety framework should address these potential areas of divergence so as to

minimise disruptions to regional and international trade and R&D.
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Levels of Har monisation

There are severa levels from which to approach harmonisation of biosafety systems. The
biosafety protocol specifically addresses the transboundary movement of living modified
organisms; there is therefore a heavy focus on regulating trade in these living modified
commodities. Within this context regional harmonisation can occur at the level of regional trade.
There are severa existing mechanisms at the level of CARICOM that facilitates trade in goods
and services which can either facilitate the development of a working biosafety management
system at the regional level or can guide the development of such systems. Development of
regional harmonising systems in a range of economic areas, including trade, will be paramount
for the effective execution of the Single Market and Economy (CSME), therefore, harmonisation
of existing or new regional mechanisms will be critical to the negotiations of regional and multi-
lateral trade arrangements. It is therefore desirable that both decision and policy makers
advancing the implementation of the CSME and regional trade officials negotiating multi-lateral
trade arrangements such as the FTAA and various WTO Agreements, promote a trade
environment that is conducive for developing and implementing regionaly harmonised

guidelines.

Harmonisation can aso be considered at the international level so asto ensure that national trade
obligations, both regionally and internationally, are included in the development of regiona
guidelines for the implementation and management of biosafety systems at the nationa level.
These considerations will aso allow for the integration of international standards in the regional

biotechnol ogy/biosafety system.

The success of a regiona biotechnology/biosafety framework depends on pooling of regional
expertise in severa areas including risk analysis. Additionally, consideration must be made for
the development of similar mechanisms, at the national level, with respects to activities related to
capacity building, risk assessment, management and communication principles, public

participation, standards and testing, and regulatory guidelines.

Within the regional regulatory framework provision should be made to establish a minimum
level of standards or code of conduct for developing guidelines, legislation and activities related
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to biosafety management nationally. These minimum standards should not preclude sovereign
states from adopting higher standards that are not counter to their trade obligations. Such a
system is common in trade arrangements, for example, the WTO, which sets out minimum
standards (e.g. for intellectual property £ TRIPs Agreement - and for sanitary and phyto-sanitary
measures = the SPS Agreement) for which member states must adhere while providing for
individual states to implement more stringent measures that are not trade restrictive and that

promotes fair trade.

National policies related to health, food safety, the environment and biodiversity are relatively
easy to harmonise as regulation of these areas are similar across the region. These policies are
generaly governed by political and socio-economic concerns therefore the development of both
national and regional policies will need to consider other factors in addition to science, while
meeting criteria for transparency, accountability, confidentiality and case-by-case scientific

assessment.

Biosafety and biotechnology policy can be guided by a collective decision to make use of the
technologies associated with biotechnology and the desire to examine unique opportunities for
the use of biotechnology thus creating an enabling environment for biotechnology.
Alternatively, the policy may be guided by a collective decision not to utilise the technology, this
view may be considered limiting and non-progressive (a "head in the sand' approach) and any
such decision may limit the region's capacity to effectively negotiate trade agreements for which

trade in biotechnology products are focal.

Indeed, a regiona strategy outlining how to proceed with the development of a harmonised
approach to developing regulations for the management of biotechnological issues must first
determine a regional position on biotechnology and make an assessment of the trade and other
international commitments of individual countries as these issues will help shape the overal
regul atory framework.

A key gquestion to ask is if in the light of biotechnology development, and application in the in

the range of areas mentioned in earlier sections of this paper, we in the Caribbean can continue
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not to fully participate in biotechnology. It isimportant then, to have a ‘'meeting of minds' in all
related areas to determine how the region will participate in biotechnology, the type of R&D to
pursue (e.g. bio-energy, gene isolation, biomedical etc.) and the types of strategic linkages to
forge to assist that development. This may require the development of long term strategic plans
a the national level followed by a regional plan. The regional framework would then be
devel oped to support the regional biotechnology vision.

Strategies developed to implement a regional biotechnology/biosafety framework should be
harmonised across the region and must take into account differing developmental objectives
among countries. Some components of the strategy may be easy to accomplish, for example,
public awareness and participation, research and development, information sharing, capacity
building, standardization of procedures and practices, human resource development,
documentation and reporting. The impetus for harmonisation of these strategies may come from

within mechanisms currently driving the implementation of the CSME.

Joint capacity building projects will be essential given the size of some of the islands and their
limited human resource capabilities. It will therefore be necessary to evaluate nationa and
regional needs, identify gaps and jointly develop programs to address these gaps. Emphasis
should be placed on bringing regiona countries up to some minimum level of competence in the
area of biotechnology and biosafety management. The focus of capacity building should be
holistic and include not only programmes to enhance human capacity (regional training) but also
physical infrastructure (laboratories etc.).

Legal and Regulatory Frameworks

With respect to legal frameworks, any legislation implemented at the national level to facilitate a
biotechnol ogy/biosafety system should be regionally compatible. This compatibility will allow
individual countries to protect their interests with respect to socio-cultural issues and
biodiversity. Within this context, compatibility does not mean that all legal systems throughout
the region will beidentical. Any regiona system developed should allow for slight differencesin
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the various legal frameworks of countries and these differences should facilitate intra-regional
trade.

Risk Assessment and Risk Communication

Risk assessment relevant to biotechnology and biosafety management is based on scientific
testing and reviews. Such science-based approaches to risk assessment of products of modern
biotechnology are widely accepted as standard with respect to trade and transboundary
movement of these products. The science-based components of risk assessment and management
are based on acceptable internationa standards such as CODEX and 1SO and therefore are suited
to aregional approach.

Additionally, international trade rules as established by the WTO makes reference to member
states using scientific approaches for making decisions with respects to the import of traded
commodities. A regional approach to science-based assessment for biosafety and modern
biotechnology will need to address the problem of limited capacity (human, financial and
physical infrastructure) at the national level. It would therefore be effective to have the
scientific evaluation component of risk assessment and management dealt with at the regional
level where expertise and resources can be pooled to facilitate handling of applications and
determination of the safety of GM products.

In addition to harmonised risk assessment procedures and guidelines, there should be some
degree of similarity in the risk communication mechanisms and strategies developed across the
region. Such an approach can be cost effective and efficient and has the potential to reduce the
degree of duplication of efforts and the amount of financial resources required to facilitate the

development and implementation these strategies.

Regional Agencies

There are a number of regional bodies in the Caribbean, such as the Caribbean Community and
Common Market CARICOM that may be useful in the creation of a Biosafety Framework.
Existing and proposed regional institutions and organisations that are most likely to be involved
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in issues of biosafety as they relate to food, human, animal and plant health and the environment

within the Caribbean are:

1. The CARICOM Regional Organisation for Standards and Quality [ CROSQ], and
2. The proposed Caribbean Agricultural Health and Food Safety Agency [CAHFSA]

CARICOM Regional Organisation for Standards and Quality [CROSQ]: The protocol on
the provisional application of the Agreement establishing the CROSQ was signed by nine
Caribbean countries on February 5" 2002 in Belize City, Belize. Signatoriesinclude:

(0p3

Barbados,
Belize,

e U

Grenada,

(0p3

Guyana,

(0p3

Jamaica,

S. Kittsand Nevis,

e Ux

S. Vincent and the Grenadines,

(0p3

Suriname and

(0p8

Trinidad and Tobago

Article 4 of the Agreement establishing CROSQ states 2the primary objectives of CROSQ shall
be the establishment and harmonisation of standards for the enhanced efficiency and improved
quality in the production of goods and services in the Community, thereby facilitating consumer

and environmental protection and improved trade within the Community and third states.®®’

Caribbean Agricultural Health and Food Safety Agency: The Caribbean Agricultural Health
and Food Safety Agency [CAHFSA] is recommended as aregional mechanism that can meet the
need for a regiona agricultural health organisation to carry out severa agri-heath-related
functions including those of the dormant Caribbean Plant Protection Commission. The proposal
for CAHFSA was tabled by several regiona organisations in 1999 with a broad mandate to

37 www.CARICOM .org/archives/agreement-crosa.htm.

127



strengthen the capacity of Caribbean countries to protect human, animal and plant health, with

respects to production and regional and international trade.

The objectives of CAHFSA are: 2To provide support to the countries of the Caribbean in the
establishment, management and operations of their national agricultural heath and safety
programmes, and, more specificaly to execute on their behalf those countries actions and

activities that can be more effectively and efficiently executed through a regional mechanism.o®

Relationship between CROSQ and CAHFSA: There is some overlap in the functional scope
of both CROSQ and CAHFSA. It is proposed for CAHFSA to have a wider geographic scope
than CROSQ, while the functional mandate of CROSQ is bigger. To avoid excessive overlap
and inefficient duplication of resources both agencies will need to collaborate at al levels.

It should be noted that CROSQ is an established organisation with headquarters in Barbados,
while CAHFSA is still in the developmental stages.

Regional Biotechnology/Biosafety Framework: Implementation I ssues

The following are important considerations with respect to implementation of a regional

biotechnol ogy/bi osafety framework:

(0p]3

Constitution of an overall oversight agency with representation from

each country and key regional organisationssuch asCARICOM

(0p8

Autonomy and financial security of the oversght agency

(0p]3

Enforcement at regionallevel. How can it be achieved?

(0p8

Efficient use of existing mechanisms such as CROSQ, the proposed

CAHFSA and otherregional networks

(0p]3

Establishment of a regional pool of experts that can advise on a

myriad of issues related to the subject (biotechnologist, molecular

38 Pre-feasibility study to create a Caribbean Agricultural Health and Food Safety Agency [CAHFSA], Document
prepared by the InterAmerican Institute for Co-operation in Agriculture [1ICA] Caribbean Regional Center in
collaboration with the CARICOM, FAO and PanAmerican Health Organization/WHO, November 2001.
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biologist, economist, Attorneys, trade/environmental specialists, social

scientist etc.)

(0p3

Information sharing and mechanismsto facilitate this

(0p8

Development of clear procedures for R&D and for applications for

field releasesof GMOYLMOsand importation for consumption

(0p3

Risk assessment, management and communication at the regional

and national level

(0p8

Joint public awarenessand participation activities

National and Regional Agencies

The development of a nationa biotechnology management and regulatory framework will
require the coordination of several national agencies, many of which are governed by different
pieces of legidation. If a decision is made to draft new legisation to address the issue these
several agencies will need to be coordinated with respect to implementation and enforcement. A
first step in the process would be to identify the different key national agencies that will play a
role in the regulation process and ascertain how they relate to each other within the context of
biotechnology management so that clearly defined roles and references can be made either in the

new legislation, an amendment or in the regulatory framework.
In some of the country frameworks examined, implementation required the involvement of for

example, ministries of science and technology, agriculture, environment, health, food standard

ingtitutes, customs and enforcement plus other relevant national Committees.
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Summary

The following issues are critical to a regional framework established to address modern

biotechnology and biosafety management:

10.

11.

12.

Development of a biotechnology strategy for the region so as to benefit from the
opportunities possible in biotechnological development

Harmonised national policiesto facilitate intra/inter-regional trade

Consideration of socio-cultural-economic differences among countries. Regiona guidelines
or recommendations should make provisions for countries to express these differences in
their national frameworks and supporting legisations.

Regional standards should be compatible with international standards. There should be
some minimum standards articulated with provisions for countries to set higher standards that
do not have a negative impact on trade.

An autonomous regional biosafety/biotechnology Agency should be established. Its mandate
should be to advise regional countries with respects to guidelines, standards, legislation, and
trade negotiations etc.

There should be a pooling of resourcesin the region.

Development of capacity building, public awareness and communication strategies which
can be implemented at all levels.

Collaboration between regiona and hemispheric counterparts in Latin America with respects
to testing, laboratory facilities, training and other capacity building initiatives.

Strategic joint venture with respect to biotechnology R& D so that the region can benefit from
any commercialisation opportunities derived from the venture.

Identification of national agencies to be coordinated for the implementation of the regulatory
framework.

Any law relevant to biotechnology and biosafety should incorporate comprehensive
procedures to assess risks and to guide the discretion of decision makers, examine lessons
learnt in other jurisdictions, public participation and have a monitoring system with the
power to modify and revoke approvals as required.

Use of existing laws to regulate biotechnology and biosafety requires efficient coordination

of existing public agencies as is the case in the US with the USDA, EPA and FDA. Such
systems do not exist in the region and therefore there will be the need to develop new laws
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making reference to various Acts aready in existence and amending current laws to
accommodate management of biotechnology and GM products. Grenada is the only
Caribbean country to-date which has taken this step to develop a biotechnol ogy/biosafety
law.
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Section 6

Conclusions
The Way Forward

One of the critical steps in the development of biotechnology in the region is to determine,
through a consultative process, a strategy for biotechnology development and management. The
approach taken should be one that incorporates the vision for biotechnology development
articulated at the country level.

It is also important to ascertain what consumers views are with respect to the issue. The survey
conducted as part of this study indicates that consumers have food safety concerns with respect
to GM foods and food ingredients. However, when put in perspective relative to other food
safety concerns such as food handling and preparation, pesticide residues on produce, and expiry
dates and nutritional content information on labels, GM food concerns ranked on average 8" to
10" across all countries studied. Additionally, the general outlook with regards to purchasing
GM foods for environmental reasons or for quality was positive with the mgjority of consumers
interviewed indicating they were very likely or somewhat likely to purchase GM products. This
information can be used to guide regulatory decisions with respect to labelling for GM foods. It
is important to note that one must still be cognizant of the fact that the economy of severa
regional countries is based on tourism and therefore the views of visitors would also need to be
considered when making decisions on aregulatory framework.

To obtain a better picture as to the views of regional consumers, a more detailed survey on
consumer viewpoints on products of biotechnology will need to be conducted. This survey

should cover awider cross section of countries and the public, including the tourist popul ation.

There is also the need to establish a biotechnology R&D focus in the region, this focus should
seek to maximise benefits especially with respect to IPRs and commerciaisation. Such an
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initiative will require relevant capacity building to build capabilities for the efficient and
profitable transfer of technology generated in the region. This approach will almost certainly
ensure that the development of biotechnology management systems and regional frameworks be
given priority on national and regional development agendas, thus facilitating the efficient

development and implementation of supporting legal and administrative mechanisms.

Once a regional R&D strategy has been developed it can help provide some guidance for, and
clarity to, the adoption of a regiona position on biotechnology and its products.  Once
articulated in various policy documents at the highest regional level, the regional position will
help guide the development of relevant regional and national policies as well as trade

negotiationsin deferent foraincluding the WTO and FTAA.

It will be important to identify government ministries, departments and agencies relevant to
biotechnology management with a view of making an assessment of the legal and regulatory
Instruments establishing and guiding the work of these institutions. It should then be determined
how these departments and agencies will need to cooperate to develop the national
biotechnology framework. Such an activity is critical to the establishment of the national
framework and the information obtained from this exercise will guide the structure of the
regional framework. An assessment of the various regulatory frameworks examined for this
study indicates that the scope should be wide when identifying these agencies that will be
involved in biotechnology management. A recommendation will be to conduct a case study
analysis of four to five countries in the region (Barbados, Jamaica, Grenada and St. Lucia) to
determine how their various agencies will need to cooperate for the implementation of their
regulatory framework for biotechnology and biosafety management. From this analysis a model
can be devel oped that can be utilised by other countries in the region.

Development of a regiona biotechnology management framework will require the work of a
multi-disciplinary team of experts in disciplines such as biotechnology, agriculture, trade, law,
environment, academia (R&D), economics, and policy development. The private sector should

al so be represented.
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It will also be important for the team working to develop the regional biotechnology framework
also make linkages with relevant activities occurring in the region that will impact on their work.
An example is the work of the Committee of the Caribbean Regional Organic Agriculture
Movement (CROAM) as they seek to develop a regional organic policy framework and

certification standards. Such linkages will ensure compatibility of the policies devel oped.

Critical analysis will be required to determine the feasibility of the region looking to take
advantage of some consumer's aversion for GM products and the current market segregation into
GM and non-GM foods by making available primary and processed products that are GM free.
The analysis should take into account the costs and benefits of such an activity and its impact on
key sectors such as agriculture and tourism and also on overall trade and investment in the
region.

Representation should also be made to regiona institutions with respect to developing the
regional framework. Ultimately the framework will need to be accepted and approved by
regional governments to ensure implementation at the national level. It is recommended that
any proposals at the regional level be done to the CARICOM Secretariat’'s Committee of Lead
Agencies through the CARICOM established Working Group on Biotechnology.

At the regiona level there is need for greater coordination among regional negotiators who
attend various international fora so as to ensure that there is a full understanding of the issues
relevant to modern biotechnology and where and how these issues are being addressed by key

players in the industry who may be trading in biotech products.

The issues relevant to the application and adoption of biotechnology and its impact on countries
in the region can be categorised as scientific, economic and political. The scientific issues are
wide and varied and largely hinges on the ability of the various technologies to improve
agricultural productivity regionally. In this regard it will be critical at some time in the near
future to assess the role of agricultural biotechnology in regional economic development and the

region' s capacity to actively participate in relevant R&D.
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Economic issues will be founded in the profitability of adapting biotechnologies not only in

agricultural production but also in other areas such as health care, industrial and environmental

applications. An assessment will need to be made as to the most relevant application for the

region taking into consideration:

0 N e U

Consumer acceptance of GM products e.g. food vs. fibre

The cost of regulating, developing and using the various technologies
Supply and demand for GM products

Niche market development

While the scientific and economic issues are easier to identify and resolve, the political issues are

more difficult. Theseissuesinclude:

S

(0p3

Biosafety + concerns are mainly focused on release of exotic genetic materia into
native ecosystems and their impact on biodiversity in genera and specifically agro-
biodiversity. Those countries that are considered centres of origins for some crops
plants and for which there is wide diversity in non-cultivated wild species are
particularly vulnerable. For example Mexico and maize/corn varieties. Already there
is some concern that GM corn has "‘mixed" with the native corn varieties, thus
polluting their gene pool with GM genes. While the Caribbean region is not
considered a centre of origin for crop plants there are however some important
endemic and native varieties that are still used by local small farmers for which there
should be some protection from contamination from GM genes.

Intellectual property rights + a major concern is the right of small scaled farmers to
save seed from one harvest to be planted the next season without having to pay
royalties for patented seeds. There is aso concern that the adoption of GM seed by
regional farmers may lead to the disuse of traditional seeds by farmers and the
resultant loss of agro-biodiversity. As indicated earlier a system of incentives to
farmers to grow traditional varieties may to some extent solve this problem. There
will still remain the problem of cross contamination of traditional varieties with GM
genes. A solution may be to set rules in the national biosafety regulations which

could limit growing of GM varieties to specific areas if required.
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S Trade in GM products * the key concern here would be the threat of boycotts of
agricultural exports from countries in the region using GM technology. There is an
emerging trend for activist groups to extend their warning with respect to GM food
beyond the food aspect and to issue tourism warnings as to those countries that have
GM products available for consumption. Such activities may have an impact on

regional tourism industry but only to the degree of the global anti-GM sentiment.

CPDC’sActions

1. Survey initiative- linking the International Food Information Council (IFIC) which
administers ssimilar surveys in the US and the Caribbean Agriculture Basin Trade Office
(CABTO), which has expressed an interest in assisting in conducting such a survey in the
region.

2. Biotechnology and trade + a %2 day seminar in biotechnology and trade and impact on
regional economic growth. Areas such as negotiations, export, import, EU-US debate,
regional position, intellectual property rights should be covered. Links to include:
Barbados Chamber of Commerce, Ministry of Industry and International Business and
the Barbados Coalition of services Industries.

3. Information dissemination + develop information packs targeting specific sector,
agriculture, healthcare, traders, agro-processing, consumers, specia groups and regional
bodies. Linkscouldinclude: CABTO, CTA, FAO.

4. Detailed impact study + the ideais to model different scenarios with policy options such
as. (i) GM free areas considering only export trade and (ii) total GM free areas inclusive
of all sectors (production, food, exportsimports). All key sectors. agriculture, tourism,
services, health care and manufacturing and the environment should be considered.

5. ldentification of R&D initiatives for the region + e.g. Sea Island cotton, black belly sheep
and others. Links = UWI other R&D institutionsin the region.
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