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FOREWORD

This report is part of the first stage in a two-stage re-
search effort under National Science Foundation Grant No.
ERP73-02713 AO2. Our overall purpose in this research
effort is to select, survey, and explore the possibilities of
actively applying the spectrum of existing international man-
agement and regulatory techniques to the practical solution
of six selected scientific and technological problems requir-
ing international action, and to suggest in a systematic way
circumstances and conditions under which these various
techniques might be applied toward the resolution of specific
technology-related transnational policy issues. A major
political-technological challenge of the future is to develop
approaches, policies and institutions capable of coping with
the burgeoning number of issues and problems that cannot
be successfully managed within the confines of individual
states.

There has developed over the last few decades on the
international scene a spectrum of regulatory procedures,
techniques and approaches that are employed in a frag-
mentary way by various international entities concerned
with widely differing, but generally highly specialized and
nonpolitical subjects. These regulatory and management
techniques have not been subject to a thorough evaluation
of the dynamic forces relating to their development and
application, nor to the development and testing of working
hypotheses regarding the conditions of an effective or in-
effective regulatory regime and the conditions which in-
fluence the transferability of regulatory and management
techniques to other problem areas.

During the first stage of our work, we are concentrating
on problem-oriented research focused on six technology-
related transnational policy problems, of which the subject
of this report is one. In each of these six areas we are
attempting to grasp and project a decade or so ahead the
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evolving pattern of international scientific/technological
relationships and to suggest a framework for their analysis
that explores the range of possibilities for international
action in each. In this problem-oriented report, and in the
five others to be produced in this project, we are:

(a) Describing and analyzing the legal, political,
economic, and scientific/technological dimensions
of the policy area examined ;

(b) Describing and explaining the extent of interna-
tional management, control and regulatory tech-
niques employed in the policy area;

(¢) Defining the priority problems in the policy area
for the ensuing decade;

(d) Evaluating the adequacy of existing techniques
for coping with current and prospective problems;

(e) Identifying and evaluating alternative techniques.

Our research in the first stage is directed towards producing
information, analysis and recommendations which will be
of direct use to US decision-makers.

Once the first stage of this project has been completed
we will, using the data collected in this first stage, begin
the construction of a paradigm of international regulatory
activity that will have explanatory power and analytical
usefulness for the policymaker and scholar. In this stage
we will be seeking to describe the range of techniques opera-
tive at the international level and to analyze these techniques
with a view to proposing and initiating testing of working
hypotheses concerning the conditions associated with:

(a) Norm creation

(b) Allocation of costs and benefits

(c) Compliance with agreed standards

(d) Expansion of management, control and regulatory
techniques among scientific/technological areas.

In connection with the writing of this report, a number
of debts of gratitude should be acknowledged. At every
stage of our work, we received the full and extremely help-
ful cooperation of the operating agencies of the US govern-
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ment concerned with this problem. The officials of the
Environmental Protection Agency, US Department of
Agriculture and of the Food and Drug Administration gave
unsparingly of their time, and without their assistance this
report would not have been possible. We also received the
valuable and full cooperation of the chemical industry and
of its trade association, the National Agricultural Chemi-
cal Association. Finally, the assistance of the officials of
various international and regional organizations who
shared their views with us is gratefully acknowledged. As
the author of this study, I owe a special debt of gratitude to
Valerie Hood, my principal research assistant on this proj-
ect, for the long hours of hard and often tedious work she
put in on this project. In the end we all owe our apprecia-
tion to Judy de Lesseps and Dorothea Bodison for the seem-
ingly endless typing and secretarial chores they have cheer-
fully undertaken.

The original version of this report was published by the
National Science Foundation in January, 1975, and the rec-
ommendations should be read in that context.

This report does not purport to represent the views of The
American Society of International Law (which as an organi-
zation does not take positions on matters of this kind).
Similarly, the report’s conclusions, findings, opinions or
recommendations do not necessarily reflect the view of the
National Science Foundation. The final responsibility for
this report is, of course, fully borne by the principal in-
vestigator.

David A. Kay, Director,
International Organization Research
Project, American Society of

International Law
Washington, D.C.
April, 1976

VII



TABLE OF CONTENTS

Page

The International Regulation of Pesticide Residues in
¥ood .. 1
Pesticide Residues—The International Dimension _ __ 12
Codex Alimentarivs _____ 18

Other International Organizations Dealing with Pesti-
cide Residuesin Food . __________________________ 32
Bilateral Arrangements - ______________ 36
CCPR System in Operation __________________________ 38

The United States and the International Regulation of
Pesticide Residvues . _____________________________ 53
Tables
I: TUnited States Agricultural Exports and Imports 3, 4

II: Areas and €ountries in Order of Pesticide Use
Per HA and of Major Crop Yields ____________ 5

III: Recognized Potential Side Effects of Pesti-
cides in the Environment ____________________ 6

IV: Examples of Variations in National Tolerances
for Six Selected Pesticides, 1971 .. 11

V: R & D Expenditures in Pesticide Development 12
VI: International Trade in Pesticides - . ______ 14

VII: Eight Major International Producers of Agri-
cultural Pesticides ____________________________ 15

VIII: Membership in the Codex Alimentarius Com-
mission, 1974 ________________________________ 19

IX: Participants Attending the Seventh Session
(1974) of the Codex Committee on Pesticide
Residues

Am.Soc.Int.Law Policy No. 13 III



II:

II1:

1:
I1:
I11:

Charts

Page
International Organizations Concerned with
Pesticides _________________________ . 17
Procedure for the Elaboration of Worldwide
Codex Standards ... 22
Schematic Diagram of the CCPR Procedure for
Establishing International Tolerances .. _______ 26

Annexes

Glossary ______________________________ ... 61

Membership of the JMPR 1970-1974 Inclusive 65

Summary List of Codex Maximum Limits for
Pesticide Residues at Steps 1-9, 1974 67

Bibliography . _ 161



THE: INTERNATIONAL REGULATION
OF PESTICIDE RESIDUES
IN FOOD

Among the multitude of “crises” that governments find
themselves faced with today, few have the immediate per-
sonal impact of the so-called food crisis. Evidence of this
crisis can be found in such diverse phenomena as regional
food shortages, long queues for sugar in England, sharply
higher food prices in many states, and the renewed atten-
tion being given to agricultural exports as a major source
of foreign exchange earnings. It is generally estimated
that half of the world’s present population has an inade-
quate diet and that a doubling of the world’s food supply
in the next thirty years would be required to achieve even
a moderate advance in global nutritional levels. As indi-
cated in Table I, agricultural products already play an im-
portant role in U. S. international trade, and this role will
have to increase if global demand for agricultural prod-
ucts is to be met.

Modern agricultural production in terms of its use of
capital and technology is an industrial process. To increase
production, farmers have resorted to heavier investments
in machinery, improved seed varieties, and increased use
of fertilizers and pesticides. Between 1960 and 1969 the
production of synthetic organic pesticides in the United
States increased by more than 40 percent and the dollar
value of United States pesticide exports increased by more
than 70 percent in this same period. In 1973 the United
States sold abroad over $260 million worth of pesticides.
Worldwide, the annual growth rate in the use of pesti-
cides is approximately 10 percent. The Food and Agri-
culture Organization (FAO) has estimated that if the de-
veloping countries are to meet their food production re-
quirements that between 1967 and 1985 they will have to
increase their use of agricultural pesticides fivefold and that
global use of agricultural pesticides will be approximately
7.5 million tons by 1985. V\ghile it is estimated that the



United States produces approximately 50 percent of all pes-
ticides manufactured in the world, Table II shows that on
an area of application basis, pesticide use is higher in Eur-
ope and Japan than in the United States.

Table II also demonstrates the dependence of modern
agriculture upon the application of pesticides to reduce the
food losses suffered from pests. High agricultural yields
are directly associated with heavy use of pesticides. This
is not surprising in view of the Food and Agriculture Or-
ganization’s (FAO) estimate that pests destroy up to one-
third of the world’s food crops during growth, harvesting
and storage. The success stories of the impact of the ap-
plication of pesticides are numerous. The Ghanian cocoa
crop was tripled in size by the application of an insecticide
that controlled the capsid bug. In Pakistan an expendi-
ture of $77,000 on insecticides increased the sugar crop by
a third, producing an additional $7.2 million worth of sugar.
Similar results can be found in the United States for every
major agricultural product. The worldwide demand for
more food from a relatively fixed agricultural land base
would seem likely to insure the continued important role
played by pesticides in agricultural production.

The earliest known pesticides * were organic materials
of natural origin. It is alleged, for example, that Marco
Polo brought pyrethrum to Europe from China where it was
used to Kill insects. By the mid-eighteenth century, crushed
tobacco was being used in France to kill aphids, and this
use rapidly expanded after the isolation in 1809 of nicotine,
the active ingredient in tobacco. Petroleum oils were first
used as insecticides in the eighteenth century and were
widely used by the late nineteenth century. The mid-nine-
teenth century also saw the development of inorganic com-
pounds, particularly the metal salts of arsenic, lead, mer-
* “Pesticides” is used in this report to mean any substance or mixture

of substances intended for preventing or controlling any pest and

includes any substance or mixture of substances intended for use as

a plant growth regulator, defoliant or desiccant. The term excludes

fertilizers and antibiotics or other chemicals administered to animals

for other purposes such as to stimulate their growth or to modify their
reproductive behavior. (This is the official definition of pesticide used

by the Codex Alimentarius Commission.)
)

&



818 3|qe} 'ZL6T 'SO13SIIRYS [e4n3ndlBY Ul 8G—b26T 404 BJRQ@  '9243WW0) 4o judwiiedaq 'S’ ayj 4o Sdodas wody pajidwo)  3IIMIS Yadeasay oIwouodl
*Adeujwijaid ¢
,,’S19Npo4d [ew(ue pue S[ewuy,, ul papnjou] ;
*(sa1ouabe
93eAlid pue sjenpiaipul Aq A3deyo 4o 43194 40y pooj se paddiys SaIPOWILIOd IPN|OUl Xapul [B30} pue SAN04B AJIPOWIWOI) SUOIJRIIHISSBID 6GE U0 paseq ;

811 281 L91 20t 92t S6 SL 801 G681 921 €61 g eL6l
L0T 65T €01 6 68 S8 881 11t LET bet It TrrUeLert
€0t 861 90T 86 86 S8 80T et 811 L1T S1T TUUUTILeT
60T 8¥T L6 10T SL €8 06 66 €11 101 901 TrrroLet
€6 90T a8 00T 69 6 G621 L6 6cl 01l 26 TTUre961
16 66 0T 00T 10T 86 S6 86 16 96 101 18961
90T S6 €01 o1t S1tT S0t 66 96 90T 10T 0T T TL961
90T 20T L1T €8 8L 0zt 121 06 10T 801 L0T TTTT9961
S6 66 6 v8 €1t vt ove L1T 81T 0¢t 86 TTTrg9el
26 ¢8 Y6 €6 821 621 062 Lzt (448 o1 00t P96 T
66 8L 6L €8 16 L11 L6T 26 06 01 v8 TTre9el
€6 9 6L 16 611 991 1208 86 8L €01 <8 Trrrzeel
98 S9 69 88 9LT 921 evl G6 18 86 v8 T I961
16 69 09 08 991 00T €eT 60T G8 96 6L TTTT0961
6L 15 4] €8 6L 69 91 9L €L €8 29 TTrresel
sajqey spaas|io Spagy painy ST sjonposd s3on S} syanpold syonpoad 1 S}odxa 0g aunp
-3ban  pue sjio pue -aeyn pue K13jnod -poad  |ewiuy JeaW Jew|ue Jeany Buipua
pue 3|qe} sutely -uewWUN 101309 pue fireq pue pue -|na1be JBAA
suni4 -abap 029240 £13nod BEET sjewiuy jejoL

[00T = £96T 4eak Jepudje)] €/-6G6T 'SatRIS pajiun ‘saxapu] Aynjuend :syiodx3 [einyjndliby

I 37avl

[(B3393]



‘618 3qB} ‘2L6T 'S213SEIS [edn3nolby Ul 85—bZ6T 404 B3eq

'32J3Wwwo) jo juawiiedag 'S ‘N Yy Jo sydodas wody pajidwo)
‘Adeuiwijadd , ,,/s3onpodd Jewiue pue sjew|uy,, Ul papn|au ,
'saqly a|qey

"92JMIS Yo4easay dIWouod3

-abaA pue ‘seueueq ‘s}adJed J0j [0OM f|is MeJ ‘sueag Oeded '3} ‘33400 '43qqnd 4O 3SISUOD LDIYM O Judddad 86 3NOGE 'SIaYlo |je 3pnjaul splodwi edn3|nd

-14be Atejuawa|dwo)

*SaI}IPOWILL0D S “M] YINS UM JU3Ixa Juedijlubls Aue 03 3|qeabueydsajul spiodw [eanynolbe 43yjo |[e yim 4ay3abol ‘saje3s pajiun ayy

Ul A|[eI243Wwod pasnpodd S3[HIPOWWOd [eAn}noube 03 Jejiwis spodwi |je o 3sisuod sjdodwi |eanjnolibe ArejuawdjddnS ;  suoljedlyisse|d O¢h U0 pased

448 601 621 44 14 1428 vS LT 121 8z1 [49¢ 121 'y EL6T
Let 811 611 SyT 62 peT 1L LT L1T (444 801 911 TrTL6T
601 (241 1948 9¢1 Ly 221 €8 vel 811 811 10T 111 TUTIL6T
€01 L0T v0T 1€t 18 821 28 911 121 911 v0T 111 TTOL6T
€01 €01 G0t 96 001 GIT [{0)8 eet STt OTt €01 L01 TU6961
111 20t L6 26 S1t L0T 12t v6 801 S0T $01 S0T 118961
G6 101 101 S0t ¥0T L6 801 €11 20T 001 86 00t TTL961
88 €8 26 S6 991 06 1528 69 901 G6 11t €01 119961
16 8 €6 vel 24 1L 1241 29 18 S8 G6 06 116961
€8 8L 18 s1e 98 €6 2st 29 16 88 GOT 96 TTp96T
S8 66 L8 0Tt vel €6 Wt 19 101 S6 901 001 Trg961
68 06 28 A 801 SL 291 09 68 88 20t 96 T1g961
88 L8 8L 891 LL 129 1520 8G v9 SL 101 88 TU1961
68 101 LL S8l 68 9s 6L1 15 69 18 €01 26 Tr0961
€8 L6 vL 002 00T 29 L6T 16 6L 8 66 16 TT6S61

painjoe} sdnais Spa9s Spad} < puoq . §3on 2 SUDYS ¢ 539N s3n ¢ Syod 2 sydod 1 Spod 0¢

-nuewun pue -0 pue ul 334y -poud pue -poad -poid - -wi - aunp

022eq0] 'sasse| pue sureJ9 buy jeaw S3pIH Kareq |ew|ue fiey Kiey Jeany buipua

-ow s|i0 -pnjaxa pue pue -uawald -uawayd -|na1i6e BLEY

3|qey J0OM BLETT] sjew -dng -Wwoj) |ejoL
"1ebng -3bap -luy

[00T = £96T 4eak Jepud[E)] £/-6G6T ‘S31EIS PayIuN ‘saxapu] Ajjuend) :spodw] emynaliby

[B3392)



TABLE II

Areas and Countries in Order of Pesticide Use Per HA and
of Major Crop Yields

Pesticide Yield
Area or country (g/ha) (kg/ha)
JAPAN L 10,790 5,480
EUrOpe .. 1,870 3,430
United 'States :..scommunssnssnesmamissssssems 1,490 2,600
Latin America . ... ... 220 1,970
0CBANIA .. .o 198 1,570
T L T 149 820
ARHICA woomnio s s 5 mpaime 5555 03 SR § 555558 G s 127 1,210

Source: (Industrial Production and Formulation of Pesticides in Developing Countries,
Vol. I: General Principles and Formulation of Pesticides, Kenneth C. Walker,
“International Aspects of Pesticides,”” United Nations, New York, 1972, p. 15.)
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cury, copper and zinc, as pesticides. Lead arsenate was
used in 1892 in Massachusetts against that perennial
scourge, the gypsy moth.

The modern era of pesticide use really began with the
Second World War. Sources of several of the naturally oc-
curring organic pesticides, such as pyrethrum, were inter-
rupted by the war, and modern organic chemistry was just
getting into full stride as the war broke out. DDT was dis-
covered to have insecticidal properties in 1939, and a crash
effort was undertaken to push its use during the war by the
United States. Its successes during the war against typhus
and malaria created great enthusiasm for its commercial
use when the war concluded. Subsequent research to de-
velop new pesticides led to the development of a variety of
organochlorine, organophosphate and carbamate pesticides.
It is estimated that there are now in the United States some
900 active pesticide chemicals formulated into over 30,000
preparations.

While the important contribution made by pesticides to
increasing agricultural yields has generally been recognized,
concern has grown in recent years as to the potentially
harmful effects on man of such pesticides. Pesticide resi-
dues remain in minute quantities in almost all crops grown
under modern methods. During the last decade the resi-
dues left in food by the modern biologically active pesti-



cides, beginning with DDT and the dangers presented by
the possible incorrect application of such pesticides, have
been recognized as potentially serious public health prob-
lems. Table III sets forth in summary form the generally

TABLE III

Recognized Potential Side Effects of Pesticides in the Environ-
ment

Environment
Element Potential Side Effect

1. Abiotic Environment Presence of residues in air, water,
soil

2. Plants Presence of residues; damage due
to phytotoxicity; plant changes (e. g.
due to use of herbicides)

3. Animals Presence of residues in domestic ani-
mals and wildlife; physiological ef-
fects (e. g. non-viability of bird
eggs); mortality of certain wildlife
species; mortality in beneficial in-
sects, predatory and parasitic in-
sects; insect population changes

4. Man Presence of residues in tissues and
organs; effects of occupational ex-
posure

5. Food Presence of residues
6. Target Organisms Development of resistance

Source: N. Van Tiel, “Pesticides in Environment and Food,”
Environmental Quality and Safety, Vol. 1., p. 181, (Stuttgart:
Georg Thieme Publishers), 1972.

recognized harmful side effects that may result from the
pesticides in the environment. During the last ten years
in many countries, including the United States, the impact
of pesticides on man and the environment became a major
topic of public discussion and eventually led to new legisla-
tion designed to regulate the use of pesticides. The nation-
al regulatory practices concerning pesticides that have de-

veloped during this last decade differ considerably. In
6



many countries procedures have been developed for experi-
mentation and field testing of new pesticides prior to ap-
proval for their general use, but only a few nations system-
atically examine new pesticides themselves or conduct their
own toxicological studies. Registration schemes to control
the pesticides approved for use have been adopted by most
developed nations, but they present bewildering variations
in the manner in which they operate and in the data they
require for the approval of a pesticide. In the United
States, the EPA draft document of guidelines for pesticide
registration is over 300 pages long; in the Federal Republic
of Germany a potential registrant must answer seventy
questions on the composition, analytical method, toxicolo-
gy and crop residues of a new pesticide, but only fifteen
questions in the Netherlands. The Japanese insist that
some of the long-term toxicological work required for reg-
istration of a new pesticide must be carried out in Japan
even if it is repetitious of other work already performed in
another state. Registration, while the most common form
of national pesticide control, has several limitations. In the
first instance, registration provides no insurance against
either accidental or intentional misuse of a pesticide by the
ultimate user either in excessive amounts or on unapproved
crops. Such misuse could obviously lead to unsafe residue
levels. Secondly, since states have different registration
requirements. and pesticides may be registered in one juris-
diction but not another, national registration systems pro-
vide no protection on food imports. States also differ con-
siderably in their approach to the control of pesticide resi-
dues in food. Both the United States and Canada have com-
prehensive laws establishing procedures for setting maxi-
mum pesticide residue levels in foods, but the United King-
dom only controls pesticide residues indirectly through the
general provisions of its Food and Drug Act and a Volun-
tary Pesticides Safety Precautions Scheme. Legislation de-
signed to control pesticide residues in food is now found
in the following nineteen countries: Australia, Argentina,
Austria, Belgium, Canada, Czechoslovakia, Colombia, Den-
mark, Finland, Netherlands, Luxembourg, Japan, New Zea-

land, Poland, Sweden, Switzerland, West Germany, Soviet
7



Union, and the United States. Spain is in the process of
introducing comprehensive pesticide legislation. Indirect
control over pesticide residues is achieved through legisla-
tion regulating the sale and pre-harvest use of pesticides
in Brazil, Ecuador, France, Italy, Philippines, South Africa,
Thailand and the United Kingdom. A majority of coun-
tries, however, still has no legislation specifically controlling
pesticide residues in food. Even in those countries with
national tolerance schemes, their administration requires
costly sampling and analysis efforts to detect violations of
the tolerances in imported food coming from jurisdictions
with differing pesticide regulations. Table IV illustrates
the wide variation that exists on selected pesticide residues
among those countries which have comprehensive residues
legislation. A few countries make an attempt to license
and control the conditions of use of certain pesticides. This
is particularly the case with aerial applications of pesti-
cides. A final topic addressed by national legislation is
the content of labels and advertising for pesticides.

Inevitably such national attempts at the regulation of
pesticides have reflected the complexity of the multitude
of interests affected. Among these interests are agricul-
tural producers, the pesticide industry, public health au-
thorities, the scientific community, consumer and environ-
mental interests, and government agencies concerned with
all of these issues. Although national regulatory require-
ments do differ, often considerably, it is possible to con-
struct a general model of the process followed in bringing
a chemical from its discovery to marketing and thus illus-
trate the complexity of the interests involved. In its sim-
plest form this is a three-stage process, consisting of (1)
Research, (2) Development, and (3) Evaluation and Mar-
keting. The pesticide industry is a very closed industry
when it comes to providing research and development costs
and specific product production and sales figures. In the
United States, for example, sections 8 and 10 of the Fed-
eral Insecticide, Fungicide and Rodenticide Act (FIFRA)
(7 U.S.C. § 135) prohibits federal disclosure of any such
information on a specific company or product basis that is
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provided it by the industry. However, our survey data
indicates that on the average the industry screens about
10,000 chemical compounds for suitability as a pesticide at
the research stage for every successful pesticide and that
the research cost for each product is on the average some-
where between eight to ten million dollars. Table V, based
on a survey in 1968 by Arthur D. Little of over 30 agricul-
tural chemical manufactures gives some insight into the
relative cost and risks of failure at each stage in the devel-
opment of a pesticide. These costs have not been adjusted
to reflect the impact of inflation between 1968 and 1975,
however, our rough estimate is that they would have to be
adjusted upwards by between 50 to 60 percent to reflect
current price levels. In the research and evaluation stage
biological and toxicological studies, of course, have to be
performed to indicate the impact of the pesticide on the
target organism, but a great deal of effort is also expended
on identifying the potential impact of the pesticide on the
environment. A method of analysis must be found for iden-
tifying the chemical and its residues. It is generally re-
quired by registration authorities that this method be easily
reproducible and have a high sensitivity level. In the case
of each crop on which the pesticide is to be used, several
hundred samples may be required to provide decay curves
and confirmation of the safe residue level. Since pesticide
residue levels may vary with climate, agricultural practices,
and soil types, these analytical samples often have to be
prepared for each country in which registration is sought.
It is estimated that about eight man years are required for
residue and metabolism analysis before a pesticide can be
registered. In the development and evaluation stages data
must be gathered on the storage properties (the general
acceptable minimum being two years), and on the use pat-
terns to be followed in the application of the pesticide, and
on the labelling and production information to be supplied
with the pesticide. In a regulatory environment on the
order of complexity of the United States, the average length
of time required from discovery until registration is cur-
rently seven to ten years. Many chemicals obviously do
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