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Summary. Ð The pesticide industryÕs Global Safe Use campaign has reportedly produced a
dramatic decline in pesticide-related health and environmental problems in Guatemala. This paper
challenges this claim, reanalyzing existing data and further evaluating claims of the campaignÕs
e�cacy. The paper argues that the campaignÕs strategy inadequately links knowledge with
structural constraints on behavior. It also su�ers from the industryÕs contradictory de®nitions of
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The paper suggests an approach common to the ®eld of Industrial Hygiene be applied to reducing
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re-regulate globalizing economic spaces. Ó 2000 Elsevier Science Ltd. All rights reserved.
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1. INTRODUCTION

A ``Silent Revolution'' is sweeping the globe,
according to the international pesticide industry
(GIFAP, n.d.). It is a revolution in the way
farmers and others are using hazardous pesti-
cides. This transformation in the technologyÕs
use has resulted in a dramatic decline in the
scope of pesticide-related health and environ-
mental problems, we are told. In Guatemala, for
example, a 10-fold decline in pesticide poison-
ings over the past decade has been registered by
the social security system, reportedly a direct
result of the industryÕs ``Safe Use'' campaign to
train and educate the Guatemalan populace
over that same period (AGREQUIMA &
GIFAP, 1995, p. 3). The impact of the industry
campaign has recently been touted by popular
media (Grimaldi, 1998) and by development
practitioners who have embraced the safe use
concept as central to e�orts to solve the pesticide
problem (Tobin, 1996). 1

But what are the bases for such claims? Have
pesticide hazards and related health and envi-
ronmental problems really declined so
dramatically? Has the industryÕs campaign been
the source of these reported changes in the
scope of the pesticide problem? In this paper we
challenge the claims of the pesticide industry,
arguing that a less sanguine and more scienti®c
review of the data suggests a di�erent reality

than that presented by industry promotional
e�orts. While we acknowledge the importance
of safe use training, we explore the inherent
weaknesses in strategies which inadequately
link knowledge with more structural
constraints on behavioral change. We then
question whether the program is more appro-
priately understood as primarily an attempt to
generate changes in safety, health and envi-
ronmental conditions, or primarily as an
attempt to improve consumer perception of the
industry. 2 We conclude by arguing that the
implementation of the Safe Use campaign is
being shaped by a larger struggle to control
processes of re-regulation in increasingly
globalized economic spaces.
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2. THE PESTICIDE PROBLEM

Global pesticide use increased rapidly after
the WW II as wartime technological advances
were applied to peacetime production. First
DDT and then an array of other organochlo-
rine and organophosphate compounds were
introduced into US agriculture and quickly
thereafter into farming systems around the
world. Chemical manufacturing became ``the
premier industry of the US'' in the post war
period (Perkins, 1982, p. 13). Pesticide sales
increased steadily over the ensuing half century,
reaching $32 billion annually by 1997 (Agrow,
1998).

With the rise in pesticide use came a highly
e�ective promotional campaign as the pesticide
industry touted the new products. DDT took
the lead in early public relations and advertis-
ing e�orts, with one food company o�cial
observing that ``The publicity given DDT
might well be envied by a Hollywood movie
star'' (Brittin, 1950, p. 594). Soon the entire
technology was being heralded as a ``miracle
technology,'' promising to bring world hunger
and disease to an end. 3

The celebration of the wonders of the agro-
chemical technology soon gave way, however,
to a growing chorus of concern by scientists
and public interest groups. The most dramatic
statement of these concerns was made by
Rachel Carson in her classic work, Silent
Spring (1964). While pesticides were indeed
boosting yields and bringing various pests
under control, she warned that they were also
accumulating in the environment and threat-
ening the very existence of various forms of
wildlife, and potentially of humans as well.
Carson's critique played a crucial role in
inspiring government regulation, including the
creation of the Environmental Protection
Agency (EPA), which grew directly out of
growing public awareness of pesticide problems
(Marcus, 1980).

Along with the problems associated with
organochlorines emerged a second level of
acute public health problems associated
primarily with organophosphate pesticides.
Unlike DDT, some of these chemicals could
cause severe health e�ects and death after
exposure to small amounts over only a few
hours. By the end of the 1980s the problem of
acute pesticide illnesses grew to a level of 2±3
million poisonings annually, mostly in the
developing world (WHO, 1990). During the
same period another problem, the long-term

health e�ects from the chronic exposure to
relatively small levels of pesticides was also
being reported. Studies implicated pesticides in
the rising rate of breast cancer (Wol� et al.,
1993), in neurological damage to workers
(Rosenstock et al., 1991; McConnell, Keifer, &
Rosenstock, 1993), and in a range of problems
associated with endocrine disruption (Colburn,
Dumanoski, & Myers, 1996).

The initial industry response to challenges to
the new technology was swift and direct as it
®rst attacked the messengers before addressing
the message they carried. It equated CarsonÕs
position to a sort of latter day Luddite vision
associated with:

...the end of all human progress, reversion to a passive
social state devoid of technology, scienti®c medicine,
agriculture, sanitation, or education. It means disease,
epidemics, starvation, misery, and su�ering incompa-
rable and intolerable to modern man (Darby, 1962). 4

As scienti®c research and popular media
reports gave further credence to CarsonÕs
charges, the industry held steadfast to a strat-
egy of denial and counterattack on those who
would challenge the appropriateness of the
technology. A passage from the 1981 annual
report of Bayer Chemical Company captures
the basic thrust of the industryÕs response to
their critics: ``In view of the challenge posed by
world hunger, emotional attacks against
conscientious agricultural chemical research are
attacks against humanity'' (Barry, 1987, p. 91).

Yet even as the industry sought to discredit
its critics, some within the chemical manufac-
turing sector were recognizing that changes in
the way pesticides were promoted and used
were necessary and inevitable. In the mid-1960s
the pesticide industry formed the Groupement
International des Associations Nationales de
Fabricantes de Produits Agrochimiques
(GIFAP), to lobby on behalf of the pesticide
industry. GIFAP undertook a range of lobby-
ing and promotional e�orts aimed largely at
in¯uencing international development and
regulatory policies such as those being pursued
by the Food and Agriculture Organization of
the United Nations (Chapin & Wasserstrom,
1983).

By the early 1970s GIFAP and the FAO had
begun to collaborate on a series of seminars to
promote ``new and better ways'' to distribute
and use pesticides in the developing world
(Dinham, 1991, p. 63). As the criticism of the
pesticide technology grew, the FAO began to
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confront challenges from within the UN to its
dominant role in international pesticide policy.
In response to pressures from the UN Envi-
ronmental Program (UNEP) and the World
Health Organization (WHO), the FAO Direc-
tor General proposed a Code of Conduct on
the Distribution and Use of Pesticides, in part
as a strategy to head o� other agencies and
a�rm the FAOÕs jurisdiction over the technol-
ogy and related policy issues (Paarlberg, 1991).
The Code of Conduct was developed over the
ensuing ®ve years with the close cooperation of
GIFAP and amid escalating criticism from
various nongovernment organizations (NGOs)
and others. After 10 revisions, a ®nal version of
the Code was adopted in 1986, absent numer-
ous proposals for making the Code mandatory
or enforceable. The Code of Conduct included
some much needed reforms in pesticide
marketing and use, such as improvement of
labeling of products to provide for proper
protective measures, proper dosage, etc. In
particular, there was considerable attention
given to technician and user training and the
proper use of pesticides. But the Code of
Conduct left behind broader measures to
reduce pesticide hazards, including mandatory
or enforceable reductions in the use of the most
hazardous pesticides. 5

3. THE GLOBAL SAFE USE CAMPAIGN

In June 1991, the pesticide industry launched
what has become one of their most ambitious
nonproduct speci®c voluntary initiatives to
date, the Global Safe Use Pilot Projects. With a
commitment of $1,059,000 from the GIFAP
(now renamed the Global Crop Protection
Federation, GCPF) headquarters in Brussels,
the Safe Use campaign was launched with pilot
projects in 3 countries, Guatemala, Kenya and
Thailand (GCPF, 1998). Here, we focus exclu-
sively on the Guatemalan case. 6 In the ®rst of
three phases, the Guatemala pilot project
focused on a variety of training and education
activities, along with e�orts to test and
distribute more e�ective safety equipment and
establishment of appropriate pesticide waste
disposal facilities. Training topics included the
protection of humans and their environment,
the prevention and treatment of pesticide
poisoning, how to dispose of empty containers,
and pesticide regulations. Training materials
for agricultural technicians, distributors, users,
school children, housewives and others were

developed and used in a wide ranging e�ort at
public education. The program has also aimed
to establish centers for the control of pesticide
poisoning.

The Safe Use project has attracted consider-
able attention. Near the end of 1991, USAID
joined the industry campaign in Guatemala
with the complementary Pesticide Management
Activity (PMA), a three year, $4 million project
intended to provide additional training,
including training in the use of alternative pest
control strategies such as Integrated Pest
Management (IPM). This project has ended,
with mixed reviews of its success (Tobin, 1996).

According to industry sources, at the end of
the ®rst phase of the Safe Use program in mid-
1994, the industry had trained 800 government
extension agents. These trainees in turn became
trainers, and spread the message to other target
groups who in turn would have a ``cascade
e�ect'' as they ``shared what they have learned
with their employees, fellow workers and
families'' (GIFAP, n.d., p. 3). In addition, the
industry reported that the Safe Use program
had trained 226,000 farmers and housewives,
2,800 schoolteachers and 67,000 schoolchil-
dren, 700 pesticide distributor employees,
330 technical and sales people and 2,000
physicians and paramedical personnel (GIFAP,
n.d., p. 4).

At the same time, GIFAP contracted with
the Panamerican Agricultural School of
Zamorano, Honduras, to carry out a ®eld audit
of its project. A Zamorano study team, GIFAP
reported, interviewed 700 farmers, housewives
and distributors in ``various regions of Guate-
mala,'' including a control group of 350
persons who were not trained. The Zamarano
study found ``a notable increase in knowledge
about safe use of pesticides'' and ``a signi®cant
change in attitude among target groups
trained.'' 7 For example, 88% of ``trained''
children interviewed reported they did not
reuse empty agrochemical containers, as
opposed to 13% of untrained child intervie-
wees. Eighty-four percent of trained farmers
reported reading pesticide labels, in contrast to
56% of nontrained farmers who said they did
not read labels (GIFAP, n.d., p. 4).

In a second phase beginning in 1995, the
program narrowed its focus to small vegetable
growers. A more personal approach was
implemented with ®eld visits, demonstration
plots and master trainers who resided in target
communities to coordinate pesticide training
activities. In this phase, AGREQUIMA
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reported that 7,169 farmers, 3,475 housewives,
105 extensionists, 188 dealers, 152 teachers, and
6,145 students were trained. Most recently, the
Safe Use Project has entered a ``self-sustaining''
phase in which non-Guatemalan industry
sponsors have retired and AGREQUIMA has
taken over full responsibility for the program.
Under Agreement No. 021-917 signed in 1997
with the Ministry of Agriculture, Livestock and
Food, the Guatemalan pesticide industry now
collects a levy of 0.05% on imported pesticide
active ingredients or commercial products.
AGREQUIMA administers the funds from this
tax for training activities (Hurst, 1999a, pp. 16,
31).

The program has recently reduced its training
e�orts to concentrate on a target population of
some 7,000 trainees (Hurst, 1999a, p. 29).
Another signi®cant change has been a shift
toward greater emphasis on IPM in the indus-
try campaign (GCPF, n.d.). While some have
complained that this represents an attempt to
capture the increasingly popular alternative
paradigm and make it pesticide based
(Benbrook, 1996), it appears in some cases,
such as Product Stewardship, that the industry
is promoting strategies that may lead to
reduced pesticide dependency (ILO, 1999). 8

4. A CRITIQUE OF THE SAFE USE
CAMPAIGN

The industryÕs literature infers from the
numbers of people it has trained and the
conclusions of the outside audit that the Safe
Use program has led to profound changes in
the way pesticides are used in Guatemala
(GIFAP, n.d.). Signi®cantly, in February

1998, Anarco Garcia, Project Director for
AGREQUIMA, presented the results of the
Safe Use campaign to the International
Congress on Pesticide Use in Developing
Countries held in San Jose, Costa Rica. In his
talk, Mr. Garcia presented a graph of the
Guatemalan Social Security SystemÕs reported
pesticide poisonings over a two-decade period
(see Figure 1). He noted that while the system
only captured roughly 60% of the total cases in
Guatemala, it was clear from the data that
pesticide poisonings had fallen dramatically.
He then observed that the decline occurred over
the same time period in which the industry had
implemented the Safe Use campaign, a rela-
tionship, he concluded, that was not coinci-
dental. Several months later an article appeared
in one of GuatemalaÕs leading newspapers,
noting that pesticide poisonings reported by the
IGSS had dropped from 1,453 in 1987 to 121 in
1997, again attributing the decline to the Safe
Use campaign carried out by the pesticide
industry (Grimaldi, 1998). According to the
GCPF, the Safe Use program has

made a real and sustained contribution to the safe and
responsible use of crop protection products. It has
proved that human behavior can be changed, but that
to do so requires detailed and continuous training and
education programmes (GCPF, 1998, p. 14).

But are such claims about the success of Safe
Use programs valid?

The Safe Use campaign appears to have been
carried out on a remarkably wide scale, and it
clearly represents a serious e�ort to address the
pesticide problem in Guatemala. But in the
pesticide industry's haste to respond to
continued criticisms of the negative e�ects of
the technology and their responsibility for the

Figure 1. Pesticide poisonings, 1972±97. (Source: Epidemiology Section, Guatemalan Social Security Institute.)

WORLD DEVELOPMENT1738



problems it creates, the claims also appear to
have overreached supporting data.

(a) The ecological fallacy

The industry's claims that its Safe Use
program has had a demonstrable impact on
pesticide-related illnesses involve what is
commonly referred to in the social scienti®c
literature as an ecological fallacy. An ecological
fallacy essentially involves using population or
group-level data to draw conclusions about
individuals (Blalock, 1982). In this case, the
industry and its supporters rest their assertions
about the success of the Safe Use program on
country-level time-series data from 1972±97, a
period during which a dramatic drop in pesti-
cide poisonings apparently occurred (Figure 1).
But this link between the project and the
intoxication rate is tenuous at best. For exam-
ple, data on pesticide intoxication in Guate-
mala are highly unreliable because of
underreporting of poisonings, a major problem
common throughout Central America and
elsewhere (Cole, McConnell, & Murray, 1988;
Keifer & Pacheco, 1991; Murray, 1994).

The apparent decline in Guatemala's intoxi-
cation rate 9 is probably shaped by many
complex factors, one of the most important of
which is the traditional failure of local and
national authorities to gather and record
complete data. Underreporting of pesticide
poisoning is likely to have increased in Guate-
mala over the past two decades as Guatemala's
long civil war weakened the country's health
care system. This weakening was in part due to
a reported decline in the number of health
workers in rural areas where pesticide poison-
ings most frequently occur, which in turn
contributed to a decline in the ability to keep
systematic statistics. More recently, many
Guatemalan public sector activities all but
stopped due to the combined e�ects of
economic recession, structural adjustment
policies recommended by the International
Monetary Fund (IMF) and implemented by its
government, and the restructuring of Guate-
malan state/civil society relations set in motion
by the peace process (Spence et al., 1998). 10

One critical example of how declining health
sector capacity has misrepresented pesticide
poisonings comes from the IGSS health infor-
mation system from which Figure 1 was drawn.
The illness reporting system was completely
abandoned for nearly two years in the mid-
1990s in Escuintla, the department traditionally

with the highest rate of pesticide poisoning in
the country (Campos & Finkelman, 1998). This
was precisely the period to which industry
spokespersons have pointed as evidence of the
success of the Safe Use campaign.

Clearly, no reliable evidence has yet been
provided which demonstrates the impact of the
Safe Use campaign on pesticide poisonings in
Guatemala. We do know from recently
conducted studies that acute pesticide illness
remains very high in Guatemalan agricultural
zones, with the most reliable estimate placing
poisoning rates at nearly 10,000 per year
(Campos & Finkelman, 1998). 11

(b) Training: confounding outputs with
outcomes

The evidence the pesticide industry presents
of the success of its Safe Use training e�orts has
chie¯y consisted of lists of large numbers of
farmers, workers, housewives, schoolchildren,
extension workers and distributors who have
received training. If the interest of the industry
lies merely in discharging its responsibility by
putting accurate information about pesticides
out in the public as widely and as clearly as
possible, then these tallies of individuals
reached with their message can be considered
evidence of e�ectiveness. But, if the industry is
truly committed to producing behavioral
changes as their literature implies, this kind of
data confounds outputs, numbers of partici-
pants, with outcomes, presumably, adoption of
safer pesticide practices.

Moreover, it is unclear whether the numbers
of trainees are actually based on assumptions
about the success of its ``trainee becomes trai-
ner'' approach. Were, for example, the elevated
numbers of trained farmers and schoolteachers
based on predictions of how many were likely
to be reached by trained schoolteachers,
distributors and extension agents sharing their
knowledge about pesticides, or were they indi-
viduals who directly participated in training
activities? Industry literature has provided
neither a systematic explanation of the mecha-
nisms by which this cascade e�ect has occurred
nor concrete evidence that the multiplier e�ect
has actually had an impact.

Heavy publicity by the pesticide industry has
brought its Safe Use program under growing
scrutiny. For example, as part of its broader
interest in Voluntary Initiatives within the
chemical industry, the European International
Food Workers Union (IUF) has recently
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expressed concern about the claims of the Safe
Use programs' successes. Safe Use training, it
suggests, in many cases appears to be carried
out by pesticide salespeople who have a con¯ict
of interest because they promote the purchase
of pesticides as well as their safe use (Hurst,
1999a; also see Murray, 1994, p. 121). The IUF
also expressed concern that training may have
amounted to general talks of 1±2 h to village
audiences of farmers and workers, a mode of
training less e�ective than small group, teacher-
led training courses (Hurst, 1999a, pp. 17, 27).
Moreover, the very high turnover among agri-
cultural workers in Central America is likely to
undermine the e�ectiveness of occasional
workplace training sessions. 12 Industry reports
that the Safe Use project has responded to
these kinds of criticism by moving to more
teacher-based instruction, installing master
trainers in villages (GIFAP, n.d., p. 5; Hurst,
1999a, p. 15). 13

(c) Knowledge versus behavioral change

The Safe Use program in Guatemala aims to
``provide education and training and ensure
that pesticides are used rationally and safely in
the agricultural production process''
(AGREQUIMA & GCPF, 1998). The program
employs a training model which assumes that a
linear relationship exists between the transfer of
knowledge and changes in behavior. The
groups targeted for training are instructed in
the use of application equipment, protection
equipment, collection centers for empty
containers, rustic storehouses and the triple
washing technique. They are also given infor-
mation on labeling, color coding for toxicity,
the signs and symptoms of intoxication, and
®rst aid.

The Zamorano survey in July 1994 conclu-
ded that ``an evident increase in knowledge
about safe use of pesticides was obtained'' and
that ``a signi®cant change of attitude among
trained target groups is palpable'' (GIFAP,
n.d., p. 4). Unfortunately, these ®ndings of
increased knowledge and changed attitude may
not necessarily indicate changes in behavior,
for at least three reasons. First, recipients of
training often temporarily exhibit desired
changes in attitude and even behavior because
of ``Hawthorne e�ects'' 14 introduced by the
project. Project participants' knowledge of and
enthusiasm for Safe Use may be temporary,
and may decline as the training experience
recedes in time. Second, project participants

may not be representative of the target popu-
lation as a whole but instead may be self-se-
lected out of a group interested in receiving
training in general or in pesticide issues in
particular. Signi®cantly, the Zamorano
survey's ®nding that 84% percent of trained
farmers reported reading pesticide labels
suggests that the respondents may not have
been representative of a population in which
32% do not speak Spanish and nearly 36%
cannot read or write (Campos & Finkelman,
1998). Third, the possession of accurate
knowledge about pesticides and their safe use
may not lead to actual safe practice.

Indeed, if we understand common sensical
action as that which responds appropriately to
a given situation, common sense may actually
lead users to engage in practices which are
unhealthy for themselves and for the environ-
ment. There are in Central America a vast
array of structures which create a context in
which unsafe practice may be the sensible, if
not the only possible line of action. In a case of
mass worker poisoning in Honduras, for
example, a group of 15 young workers were
poisoned after applying carbofuran with their
bare hands, then eating lunch without washing,
resulting in pesticide exposure through a
combination of dermal absorption and oral
ingestion (Murray, 1994). These melon workers
were not provided with gloves or other safety
equipment, nor was adequate water made
available for washing. The simple protective
measure of washing hands, therefore, would
have required leaving the ®eld, losing the brief
rest period provided for lunch (reportedly only
20 min). Taking such measures may have
jeopardized their employment. 15

Pesticide practices are shaped by larger
structural in¯uences above and beyond the
presence or absence of accurate knowledge of
the product. The inappropriate use of pesticides
is driven by many complex factors, including
credit systems and government policies which
promote chemical intensive farming, aggressive
marketing by distributors, lack of information
on alternative pest control measures, farmers'
lack of education adequate to understand the
health and environmental e�ect of pesticides or,
in the presence of such information, risk aver-
sion which actually precludes easy adoption of
new pesticide practices (Garcia, 1998). In other
words, Safe Use campaigns which focus on
delivering a clear message with information on
pesticide dangers and appropriate use will not
necessarily produce changes in actual behavior.
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Actual changes in pesticide practice will follow
the transfer of information only when users
experience safe use as possible within a given
organizational context.

This implies that, among other measures (see
below), the Safe Use curriculum might better
take into account the broader context of
pesticide use. Rather than bringing farmers and
other interested parties together to receive
generic and centrally vouchsafed and homoge-
nized information about pesticides, training
might more fruitfully incorporate greater user
participation in identifying what current prac-
tices are and why they exist, and what organi-
zational changes could be made to help make
Safe Use more practical and accessible. 16

(d) Common sense and non-sense: framing the
problem

The Safe Use campaignÕs faith in the e�cacy
of knowledge transfer is rooted in the
assumption that more rationality is the answer
to pesticide problem. Much of the industry's
public discussion of pesticides and pesticide use
indicates that it places its own perspective
squarely in the realm of ``common sense'' and
that of its critics in the realm of ``non-sense.'' A
recent speech by the GCPF president, for
example, lays out the rationality, indeed, the
inevitability of pesticide use given world
population increases, impending crises in arable
land and clean water availability, as well as
declines in supplies of nongrain food, such as
®sheries (Hagaman, 1998, p. 1). In an article
entitled ``Common Sense and Pesticides,'' two
writers for the Latin American Crop Protection
Association's house bulletin, Tierra Fertil,
argued that

those who radically oppose the use of pesticides in
agriculture, without o�ering alternatives of similar
e�ciency, cost and ease, perhaps ignore the fact that
existing alternatives to pesticide use are not necessarily
more secure for humans or the environment. A large
part of the controversy around the use of pesticides
would not exist in the presence of common sense (Re-
n�an & Felipe, 1998).

These industry commentators not only
ignore the externalities which shape pesticide
use. Their criteria for ``common sense''
optionsÐsimilar e�ciency, cost and easeÐ
preclude recognition that environmental health
and safety concerns may also be rational
criteria for selecting appropriate production
technology. This common sense ideology

pervades the Safe Use program. According to
the Safe Use proponents, the issue is that
farmers and distributors often do not use
pesticides properly, creating problems which,
because of government and public ignorance of
``the facts,'' result in unreasonable criticisms of
the industry and its role in helping ensure food
supplies for the future.

(e) A public relations or a real problem?

The industryÕs claim to the only common
sense perspective on the pesticide problem
raises serious concerns over the design of the
Safe Use campaign. The programÕs potential
impact may be compromised by the fact that
the pesticide industry's support for Safe Use is
motivated by two contradictory de®nitions of
the problem. Is the pesticide problem one
of serious health and environmental hazard
or fundamentally one of public perception? 17

The GCPF's president stated clearly that the
industry has a responsibility to help minimize
the dangers its products pose to worker health
and environment.

We understand that our responsibility does not end
once our products leave the factory door. We are
making an important e�ort to help with the appropri-
ate management of our products, from the moment of
discovery of a molecule to the moment the user dis-
cards the container (Hagaman, 1998, p. 2).

Yet there is also evidence that at least part of
the industry sees the health and environmental
issues of pesticide use as mainly a problem of
public perception. For example, a recent
GIFAP publication asserts that ``the risks
associated with rational use of these products
and practices are exaggerated and misinter-
preted by regulators, government o�ces [sic]
and the public in general'' (GIFAP, n.d., p. 1).
We do not suggest that the pesticide industry
choose between promoting safe pesticide use
and engaging its critics with public relations
campaigns. It is to be expected that the industry
pursue both agendas. We believe, however, that
the industry should decide whether the pesti-
cide problem is real or merely one of public
perception.

Attempting to conduct and evaluate the Safe
use campaign on the basis of two contradictory
de®nitions of the problem has led to a confu-
sion in strategy, implementation and evaluation
of the initiative. For example, the ambivalence
underlying the industry's de®nition of the
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pesticide problem helps explain why it evalu-
ates and reports the Safe Use program's e�ec-
tiveness in such apparently super®cial ways. If
the problem is de®ned as one of perception, the
Safe Use campaign's principle objective may
legitimately be seen as merely to achieve clear
and e�ective communication about pesticides
and their use. Progress toward that objective
can be measured by the clarity of the message
about pesticides, the variety of methods of
communication and the number and type of
people ``reached.'' Moreover, if the purpose
of the program is to convince potential govern-
ment regulators and consumers of agricultural
products in the North that the pesticide
industry is behaving responsibly, then the
campaign might be deemed successful even if
intoxication rates among users remain constant
or rise. 18 If the problem is one of perception,
claims of success may be more e�ective in
reaching public relations goals than scienti®-
cally veri®ed, but perhaps less dramatic
measures of success. On the other hand, if the
pesticide problem is de®ned as real, industry's
primary objective should involve actually
altering pesticide-related behavior. Progress
toward that objective should be measured by
rates of new safe use practices, rates of intoxi-
cation, etc. Careful and systematic measures
and standards of success should be devised and
data collected in a transparent fashion by third
parties who could lend credibility to industry
e�orts.

5. STRATEGIC AND POLICY
RECOMMENDATIONS: IMPLEMENTING
AN INDUSTRIAL HYGIENE APPROACH

TO THE PESTICIDE PROBLEM

The Safe Use initiative's message is essen-
tially ``use pesticides safely, but by all means
use pesticides'' (Murray, 1994), a strategy that
may run counter to sound worker and public
health policy. The public health aspects of the
Safe Use campaign are based primarily on an
assessment of the risks of acute intoxication by
pesticides. Little is presently known about the
long-term, chronic health e�ects of low rates of
exposure to pesticides. The problem of long-
term hazards such as cancer, birth defects and
endocrine disruption, which can occur from
chronic low-level exposure to toxic substances,
are largely ignored in the developing world.
These potential problems may eventually
invalidate the basic premises of the safe use

training and education. This will occur if
research demonstrates that exposure to pesti-
cides at levels unavoidable even with safety
equipment and training can cause health
problems of a nature or scope deemed unac-
ceptable to regulators and/or the public at
large. In other words, safe use of many existing
pesticides may ultimately be deemed not
possible.

Until more is known about the long-term
e�ects of low-level exposure, an e�ective
response to pesticide hazards in the developing
world will require a range of measures pursued
by a variety of industry, government and
popular interests. We suggest this multiplicity
of actions and actors can best be understood by
employing an Industrial Hygiene matrix
commonly pursued in many industrialized
countries of Europe and North America. The
Industrial Hygiene matrix (Plog, 1996)
combines both government regulation and
voluntary action by industry. In this approach,
intervention in hazardous work is generally
implemented in a hierarchical fashion, i.e.
beginning with the highest impact level ®rst,
and moving down through organized levels of
action until reaching the interventions that
have the least impact and which depend on the
e�cacy of steps higher in the hierarchy. The
hierarchy begins at the level of Engineering
Controls, then moves down as necessary to
Administrative Controls (including training)
and as a last resort, reliance on Personal
Protective Equipment.

(a) Level 1Ðengineering controls

Engineering controls represent the ®rst and
highest level of impact intervention. How do
they relate to pesticide hazards in the develop-
ing world?

(i) Eliminate the hazard
The pesticide industry should move beyond

the defense of individual company interests and
individual products to recognize that elimina-
tion of a small number of the most problematic
products is in their long-term interests. In most
countries, no more than three or four pesticides
account for the majority of the acute poison-
ings. In Central America, these products
usually fall in what the World Health Organi-
zation has identi®ed as Category 1 Chemicals,
highly to extremely toxic pesticides. Eliminat-
ing these pesticides would result in a signi®cant
reduction of pesticide hazards. Various studies
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of pesticide poisoning in the developing world
and studies evaluating use practices, safety
equipment, etc. (Cole et al., 1988; Murray,
1994; Fenske, 1993), suggest that Category 1
pesticides are di�cult to use safely. There is
historical evidence that when these products
have been eliminated, a profound impact on
pesticide poisonings has occurred. For exam-
ple, in Guatemala, the most dramatic drop in
reported pesticide-related illnesses (Figure 1)
occurred from late 1970s to the mid-1980s. This
was the period when cotton production
collapsed throughout Central America. Cotton
production had been closely related to both
rates of pesticide use and poisoning because of
the types of pesticides traditionally used in this
subsector and the intensive labor involved.
Cotton at the time accounted for roughly 80%
of all the Category 1 pesticides used, and 80%
of illnesses (ICAITI, 1977). As cotton produc-
tion declined, the volume of Category 1 pesti-
cides used as well as the number of workers
exposed were drastically reduced, and the
number of pesticide illnesses reported declined
dramatically. 19

Consistent with the logic of the Industrial
Hygiene problem-solving hierarchy, we believe
the historical evidence suggests that the pesti-
cide industry should support e�orts, via
voluntary initiatives or through vigorous
support of government regulatory action, to
remove the most hazardous chemicals from the
developing world, which primarily include
Category 1 products. 20

(ii) Substitute safer products
The second measure within the ®rst level of

the Industrial Hygiene matrix is to substitute
safer products for those deemed highly
hazardous. There are viable alternatives to the
hazardous products used in Central America,
albeit at times somewhat more expensive. The
pesticide industry should be encouraged to
continue and deepen its promotion of IPM,
even as critics observe that the industry's
version of IPM emphasizes pesticide use more
than they would like (Benbrook, 1996; Rosset
& Altieri, 1997). Nevertheless, the industry
must be more aggressive in pursuing the
substitutions necessary to support step one
discussed above. The price di�erentials between
the hazardous Category 1 pesticides and their
substitutes could be addressed through a vari-
ety of methods, including greater emphasis on
IPM, and e�orts by industry, international
donor agencies and Central American govern-

ments to subsidize and otherwise promote the
use of these relatively safer technologies. 21

(b) Level 2Ðimplement administrative controls

Job rotation and other measures to eliminate
exposure to hazards are the next level of
protection in the Industrial Hygiene strategy.
E�orts to control unsafe pesticide use should
consider the organizational context of agricul-
tural production. Particularly where there is
high turnover in agricultural workers, safe use
promotion should target those who organize
the application of pesticides. In order to
encourage organizational changes which result
in reduced pesticide intoxication, di�erent
approaches for di�erent crop/pesticide combi-
nations may need to be employed. They should
also take into account the level of capitalization
of production, a variable which includes the
extent to which seasonal waged labor is used.
Government and pesticide companies, for
example, could explore the possibility of
requiring certi®cation of pesticide users before
allowing the purchase and use of particularly
toxic chemicals. 22 This strategy could be
combined with incentive programs to encour-
age farm operators to implement safe use
practices on their farms.

Training and education lie at the bottom of
this second level of Administrative Controls in
the Industrial Hygiene hierarchy. Here, the
Safe Use campaign can be seen as an integral
part of solving the pesticide problem. But safe
use can be appropriate only after the worst
pesticides have been removed and IPM and
other e�ective substitutes have been pursued.
Training should then be made as appropriate as
possible to speci®c application contexts.
Current training practices appear to involve
gathering select groups of farmer and worker
users in central locations to listen to lectures, or
at best, to participate in teacher-led discussions.
More appropriate training might require taking
education to the users on their own ground and
would be more likely to incorporate a more
representative group of pesticide users. Farmer
and worker users should also be more closely
involved in the preparation and implementa-
tion of training for safe pesticide use. For
example, carefully selected focus groups
including farmer and worker users, as well as
middle-level administrative sta�, could together
identify the types of pesticide risk in their
operations, as well as the structural constraints
inhibiting the actual implementation of safe use
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practices. Training which addresses particular
sets of pesticide risks, structural constraints and
possible responses could be developed for a
®nite, but representative number of production
situations.

Safe use training and education e�orts should
be subject to external monitoring. External
monitoring will ®rst help ensure that interven-
tions yield concrete improvements in pesticide
problems, and second, that the legitimacy and
credibility of interventions remain at appro-
priate levels. NGOs such as trade unions could
be enlisted to provide not only external moni-
toring, but possibly relevant organizational
expertise. At the ILO Tripartite Meeting on
Voluntary Initiatives in the Chemical Industry,
union representatives repeatedly expressed a
desire to help design and implement external
veri®cation of such voluntary initiatives. The
IUF has made such a proposal for the pesticide
industry's Safe Use program (Hurst, 1999a). 23

Government agencies should be involved as
well, mobilizing their regulatory powers and
lending legitimacy to trainers in local commu-
nities and on local farms.

(c) Level 3Ðpersonal protective equipment

Finally, the Industrial Hygiene hierarchy
includes personal protective equipment (PPE)
as the measure of last resort. Nowhere is this
more obvious than in the developing world
where PPE is neither readily available nor
designed for hot tropical climates. Further-
more, research has shown that PPE often gives
a false sense of safety when in fact pesticide
residues are still reaching the user (Fenske,
1993). This step should only be taken after the
most hazardous pesticides have been elimi-
nated, IPM and less hazardous categories of
chemicals substituted, and other training and
educational activities implemented.

6. CONCLUSION

Safe Use campaigns are important contribu-
tions to the resolution of the pesticide problem,
and industry should be given due credit for its
e�orts. But making inaccurate claims concern-
ing the impact or promise of these e�orts only
reinforces existing doubts about the industry's
commitment to addressing the pesticide prob-
lem. A basic problem appears to be a confusion
within the industry over the basic de®nition of
the pesticide problem and appropriate respon-

ses. This in turn has led to confusion over the
design and implementation of the Safe Use
campaign. Is the problem primarily one of
perception, as suggested by some industry
sources? If so, the Safe Use campaign can
arguably be seen as an appropriate activity for
the public relations departments of the pesti-
cide companies. Or is the pesticide problem
real, so that reports of serious public health
problems and environmental degradation
should be taken seriously? If the latter is the
case, then the Safe Use campaign is ®rst and
foremost an e�ort to reduce pesticide hazards
and their impact.

Currently, both views of the pesticide prob-
lem appear to in¯uence the campaign, which
helps to explain why on the one hand a fairly
sophisticated training and education campaign
can be developed, while on the other, clearly
unscienti®c conclusions about its impact can be
reached. Such confusion not only serves to
discredit the campaign but more importantly, it
undermines broader capacities to address the
pesticide problem. It di�uses concern and
diverts attention and resources at a time when
more ambitious e�orts complementary to the
Safe Use campaign, as suggested above, might
well allow the campaign to actually achieve the
impact some are already claiming.

We believe that the industry must begin by
unequivocally conceptualizing the pesticide
problem as real. If it sees the problem as more
than one of public perception in countries
where its principle markets are located, then
other measures to improve pesticide practices
like the improvement of training and the
implementation of the Industrial Hygiene
problem-solving hierarchy, along with third
party monitoring, are likely to emerge more
easily. In addition, we would argue that more
scienti®c research needs to be carried out into
the actual ®eld implementation of the Safe Use
campaign to determine what kinds of training
might be most e�ective at actually achieving
sustained behavioral change. This kind of
assessment should be carried out by social
scientists and disseminated in scholarly outlets
for broader consideration via peer review.
Assessments of the pesticide problem and
e�orts to address it should not be left to the
domain of people with public relations or sales
responsibilities within the pesticide industry. In
developing new pesticide products, the industry
invests many millions of dollars annually and
gives the task to their best scientists. We would
urge the industry to take a similar scienti®c
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approach to developing and evaluating the
impact of their Safe Use campaign.

The Safe Use campaign and related industry
voluntary initiatives are part of a larger process
of globalization in which industry actors are
struggling to re-regulate the international
spaces across which they operate (Raynolds &
Murray, 1998; Tickle & Peck, 1995). Neoliberal
economic reform has lowered tari� and regu-
latory barriers to transnational corporationsÕ
capacity to act within any single nation-stateÕs
borders. Corporations have moved quickly to
devise strategies which allow them to respond
to variations in regulation by implementing
diverse standards and policies in the di�erent
countries in which they operate. At the same
time, workers and communities also struggle to
re-regulate their worlds, expanding the issues
they give attention to, incorporating national
and global phenomena into their vision of local
problems, and devising strategies which allow
them to meet transnational corporations on
more even ground. More e�ective approaches
to safe use will aim to develop new, broader
cooperation among the diverse social actors
involved in the pesticide industry and its
markets. 24

At the ILO Tripartite Meeting, the chemical
industry showed itself not to be monolithic in
its response to proposals for change. Consid-
erable support was expressed publicly among
some industry participants for more worker
involvement and participation in Voluntary

Initiatives. Yet the pesticide industry's willing-
ness to engage the problem as more than public
perception or to incorporate external veri®ca-
tion and monitoring, cannot be taken for
granted. Industry remained unanimous in its
resistance to an autonomous role for workers
and their representatives in monitoring the
training initiatives. They also resisted the
development of global performance indicators
and standards which would be necessary to
institute real change in the context of a global
economic system.

It should be apparent that the pesticide
problem cannot be solved without the active
participation of the pesticide industry. This is a
lesson the critics of the industry must recognize.
But, as the response to the pesticide industry's
Safe Use Initiative suggests, it may be prema-
ture once again to claim an easy victory. The
industry must recognize that engaging their
critics more seriously may be the only way to
achieve meaningful changes and resolution of
the pesticide problem. This will require a seri-
ous re-evaluation of current e�orts to downplay
the problem and cast it in terms of faulty
rationality or erroneous perception, an
approach which turns the search for solutions
to the pesticide problem into public relations
rather than a scienti®c research and develop-
ment endeavor. Ironically, if the dominant
industry position persists, it may yet be the
critics of the pesticide industry who save it from
itself.

NOTES

1. We refer to the array of public health, environmental

and economic problems associated with the agrochemical

technology as ``the pesticide problem'' in keeping with a

long tradition of scholarly and popular works on this

subject. See Carson (1964), Weir and Shapiro (1981), Bull

(1982), Dinham (1993) and Murray (1994).

2. Pesticide use is but one part of an industrial

agricultural model promoted in the Third World since

the end of WW II. Though agriculture includes subsec-

tors in which families engage in intensive, market-

oriented production, the industrial model of which

pesticides are a key component promotes highly capi-

talized production requiring continual industrial inputs

and extensive mechanization. It encourages monocrop-

ping of cash crops for exports, the sizing up of

agricultural operations and the concentration of land

holdings. This agricultural model, moreover, is deeply

embedded in a broader development model pursued by

governments and promoted through international devel-

opment assistance as well as international ®nancial

agencies, which encourages urbanized, industrial devel-

opment at the expense of rural areas. Critics have

pointed to the social inequities and environmental

damage entailed in the model, and argue plausibly that

it is ultimately unsustainable. Nevertheless, we believe

that until more progress can be made in developing and

implementing alternative approaches to development,

encouraging safer pesticide practices among the millions

of producers and workers in the developing world who

currently have no other alternative, under the conditions

proposed herein, remains a worthwhile endeavor.

3. See Dunlap (1981) for a more detailed account of

the debates and campaigns emerging from this era.

4. It is interesting to note CarsonÕs own words, which

give a far more temperate view of her argument:
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It is not my contention that chemical insecticides must

never be used. I do contend that we have put poison-

ous and biologically potent chemicals into the hands

of persons largely or wholly ignorant of their potential

for harm . . .. I contend, furthermore, that we have al-

lowed these chemicals to be used with little or no ad-

vance investigation of their e�ect on soil, water,

wildlife, and man himself. Future generations are un-

likely to condone our lack of prudent concern for the

integrity of the natural world that supports all life

(Carson, 1964, p. 12).

5. One dimension of the Code of Conduct, that

countries receiving pesticides exercise Prior Informed

Consent, may become mandatory if enough countries

agree endorse the change from voluntary to mandatory

compliance.

6. An independent evaluation of the other two pilot

projects is reportedly being considered by the IUF

(Hurst, 1999c, personal communication).

7. We requested the complete report with supporting

data, protocols, etc, from the Panamerican School of

Agriculture in Zamorano, but were informed they were

contractually prohibited from disclosing study informa-

tion. This was con®rmed by industry sources. We

subsequently requested this same information from the

appropriate industry representatives, but to date have

not received either the ®nal report or supporting

protocols.

8. While working in the Guatemalan Highlands in

1998, we were told of instances where industry repre-

sentatives encouraged small farmers in the Guatemalan

highlands to reduce pesticide use based on nonchemical

alternatives. We concluded that in some instances the

Safe Use trainers were indeed promoting practices other

than pesticide-based control measures. How representa-

tive these examples are is unknown.

9. Pesticide poisonings have traditionally been identi-

®ed as episodes in which an individual demonstrates

symptoms consistent with pesticide exposure, as diag-

nosed by a licensed health care provider.

10. This is a common condition of countries like

Guatemala in transition from authoritarian to demo-

cratic regimes (see Karl, 1995).

11. It is also interesting to note that no signi®cant

change in the overall pro®le in the importation of the

most hazardous pesticides has occurred during the

period of the Safe Use campaign in Guatemala.

12. In an earlier study (McConnell, Pacheco Anton, &

Murray, 1992), we found that as few as 5% of workers

trained in the use of pesticide safety equipment at the

beginning of the pesticide application season in Nicara-

gua were still on the job by the end of the pesticide

application season.

13. It should be noted, nevertheless, that these perma-

nent promoters in the communities could well be seen as

part of the traditional pesticide sales network.

14. The name comes from the experience of research-

ers attempting to increase worker productivity at the

Hawthorne plant of Western Electric in the late 1920s.

This study experimented with changes in environmental

conditions to achieve increased productivity. The

researchers found, however, that productivity increased

signi®cantly not only in the test group, but also in the

control group. The increase in morale and productivity

was not, however, a lasting one as a period of strikes

and labor discontent broke out soon after completion of

the study (Perrow, 1986, pp. 79±80). One of the lessons

of the Hawthorne study, which led to the use of the

concept ``the Hawthorne E�ect,'' was that the

subjects' experience of being studied, including the

attention researchers gave them, may be the primary

source of modifying their behavior, and it may be only

temporary.

15. See Berman (1978) for an extended discussion of

structural realities which underlie workers seemingly

irrational pursuit of unsafe practices.

16. Indeed, the IUF is calling for structured training

and education courses that are linked to practical

schemes, in order to better ensure that the bene®ts of

training can actually be put into e�ect by course

recipients (Hurst, 1999a, p. 28).

17. Industry representatives interviewed in Latin

America objected strongly to the characterization of

Safe Use as a public relations initiative. Yet we believe

that the broader context of industry behavior gives

credence to the notion that the Safe Use Program is

shaped by a view that the industry's real problem is one

of public perception based on the analysis presented in

this paper. We recognize, however, that the industry is

not monolithic; while some within the industry support

the Safe Use campaign primarily as a public relations

tool, others genuinely promote it with sincerity and

commitment to helping alleviate pesticide hazards in the

developing world.

18. Indeed, there is some evidence that other well-

publicized voluntary initiatives taken by the chemical
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industry have been followed by modest increases in

public approval ratings within industrialized countries,

despite the lack of external veri®cation that the

programs actually have a positive impact on safety,

health and environment (Hurst, 1999b, p. 5).

19. We recognize the decline could also re¯ect changes

in reporting, but in this period we also have reliable data

on the decline of cotton production and pesticide use

(Murray, 1994).

20. Obviously governments have the ®rst and fore-

most responsibility for carrying out regulatory

measures. Yet in much of the developing world, and

particularly in Guatemala, government regulatory

capacity is extremely weak. In this context, industryÕs
assumption of a more aggressive self-regulatory

approach combined with more political support for

aggressive government action, would seem more consis-

tent with industryÕs commitment to a ``cradle-to-grave''

stewardship of the technology.

21. The term ``subsidy'' has fallen out of fashion

with the near hegemony of neoliberal market poli-

cies. But, the safety, health and environmental

externalities currently not taken into account by

pesticide manufacturers and distributors represent a

strong subsidy of the industry. Moreover, subsidizing

the price of less toxic pesticides and alternative

technologies may result in lower public expenditures

on pesticide-related health and environmental prob-

lems.

22. Such a program is being jointly developed in Belize

by PAHO and the Belizian government, with funding

from the government of Denmark.

23. The di�culties of setting up trade unions as

external monitors was clearly apparent in the Tripartite

meeting. Industry demonstrated a deep reluctance to

expand worker participation in Voluntary Initiatives to

include oversight powers. Moreover, union and industry

representatives referred to unions alternatively as insid-

ers with intimate knowledge of the industry's practices

and outsiders whose participation could lend additional

credibility to Voluntary Initiatives. This raises crucial

questions about whether worker monitors could enjoy

su�cient autonomy to serve as e�ective evaluators.

24. Nevertheless, the obstacles to cooperation among

the diverse parties involved in the pesticide industry

remain great. For example, the GCPF recently orga-

nized a meeting at the headquarters of the World Bank

to draw up a plan to integrate agro-chemical industry

and public sector organization e�orts to promote IPM

and sustainable farm management. The meeting failed to

meet its objectives because public sector participants

perceived a con¯ict of interest in industry between

reducing reliance on chemical controls and meeting

pesticide sales targets. They also saw a gap between

published industry policies and actual practices of

companies in the ®eld. These issues of mistrust and

con¯icts of interest would need to be addressed before

IPM-related partnerships could be possible (Lynch, van

der Wulp, von Grebner, & Wightman, 1999).
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