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Economics and the law relating to flexibility of chemical 
rates 

David J. Pannell, AgriculJural Economics, UniversilY ofWeslern Auslralia, 
Nedlands 6009 and W.A. Dcparlmenl of AgriculJure, Soulh Perlh 6151. 

Summary 
In New South Wales, farmers aTe legally 
prohibited from applying chemical rates 
less than specified on chemical labels. In 
some Australian states, ad,risers and con
s ultants are prohihited from advising farm
ers to apply chemical rates which are below 
hlbel rates. It is 3f1!ued th~lt these laws are 
not just environmentally unsound but that 
they can also reduce farmers' profits. Argu
mt' nts in (,wour of chemic;!1 r'.tte nexih ility 
are presented. It is noted thlt! in Ihe United 
St;ltes, rt 1978 amendment to Ihe relevant 
act s l~cifica lly lega lized use of sub-In bel 
dos.ages. Similar amendments are needed 
in the Australian states idenlified. 

Introduction 
The rat es at wh ich farmers use inputs such as 
fertilizers vary from year to year and from 
paddock to paddock. However agricultural 
chemicals such as insecticides, herbicides 
and fungicides are often considered to be 
inputs which must be used only at officially 
recom mended rates o r not al all. In some 
Austral ian states this attitude is embodied in 
law. In this paper it is argued that while 
there are good reasons for imposi.ng maxi
mum limits on usage of many of these 
chemica ls, there are a numher of very good 
rei.l sons why, in many circumstances, use of 
sub-label rales should be facilitated. The 
current legislat ion in each Auslralian state is 
considered and areas in need of reform are 
ident ified. 

Reasons for allowing downward 
tlcxibility in chemical usc 
Upper limits on chemical rates reduce the 
probability of high levels of chemical resi
dues accumulating in agricultural produce 
and, in the case of herbicides, limit the risk 
of crop damage. Preventing use of sub-label 
rates docs not serve this purpose. Low rates 
result in even less risk of chemical residues 
so if this is the prime concern in legislation, 
low rates should be encouraged. 

Jensen and Kudsk (1988) showed Ihal Ihe 
efficacy of herbicides can be substantially 
affected by temperature and humidity. They 
proposed that rates be adjusted in response 

Footnole: 
Views expressed are the authors personal 
views and do not necessarily renect views or 
pOlicies of the Western Auslralian Depart
ment of Agricultu re or the University of 
Western Australia. 

to these climatic variables. However. label 
rates arc generally specified at levels suffi
cient to kill almost a ll of the target organ
isms almost a ll of the time. There is no direct 
consideration of local environmental factors 
and no calculation of economically optimal 
dosages in the determination of label rates. 
Many farmers arc more concerned with 
maximizing profits rather than with minimiz
ingweed or pest survival . These farm ers may 
be receptive to adv ice about econom ically 
optim<l l dosages. The optimal dose will de
pend on many factors. The above mentioned 
effects of temperature and humidity on 
herbicide efficacy arc obvious examples. 
However the optimal dose can also be ar
fected by variables which have no effed on 
herbicide efficacy. For example, even if the 
proportion of pests killed is independent of 
their de nsity, the lower the denSity, the lower 
wi ll be Ihe oplimal dosage (Morrill 19R8). 
Even variables outside the biological system. 
such as chemical costs and output price, can 
innuence the optimal dose, with lower rates 
favoured by high chemical costs o r low out
put prices (T<Jlpaz et 01. 1978, Rawat et 01. 
1987). 

Optima l treatment rates can also be innu
enced by the type of rotation practiced. For 
example. Abadi Ghadim and Pannell (1989) 
showed that reduct ions in herbicide rates in 
the crop phase of crop-pasture rotations may 
be beneficial. The loss of crop yield can be 
more than offset by the gain from higher 
subsequent pasture product ion and lower 
herbicide costs. 

Resistance development is anOlher con
sideration. Higher chemical treatment rates 
increase selection pressure and can result in 
faster development of resistance to the 
chemical (Georghiou and Taylor 19na, 
1977b. Gressel and Segel 1982). Fungicide 
resistance is a relatively complex issue. but at 
least for weeds there is evidence that re
duced herbicide use postpones development 
of resistance (Gressel 1987). Hueth and 
Regev (1974) showed that if resistance de
velopment is negatively related to chemical 
dosage, it can be economically sensible to 
maintain chemical effectiveness fo r longer 
by reducing treatment rates; farmers should 
be given the opportunity to do so if they 
wish . This is nO( 10 say that dosage reduc
tions arc the only way to prevent resistance 
but they may form an important part of an 
overall strategy_ 

Many farmers are concerned not JU St with 

profits but also with avoiding risk and uncer
tainty (Anderson el 01. 1977). The degree of 
risk aversion varies widely between individ
ual farmers (Bond and Wonder 1980). Jr. as 
is often claimed, lower treatment rates in
crease uncertainty about the level of final 
profilS (Feder 1979. Robison and Barry 
1987) different farme rs will be more or less 
incl ined tn take the risk of cu tt ing rates. It is 
illogical that farmers who are less averse to 
risk are forced to adopt very ri sk averse con
lrol strategies by being restricted to label 
rates. 

Fina lly it is nored that lower chemical us
age may benefit society as a whole by reduc
ing the ri sks of high chemical residues in 
food and/ or environmental contamination. 

For all the~ reasons, legislat ion which 
restricts farmers to using only label rates for 
all chemicals is irrational. It not only resu lt s 
in unnecessarily high usage of agri cultural 
chemicll ls; it can also make farmers worse 
ofr. 

On the other hand there may be ci rcum
stances in which the level of control selected 
by individual farmers is less than would be 
optimal for society as a wholc. This may oc
cur, for example, where lower levels or con
trol by one farmer will increase pest levels 
for neighbouring farmers. In this circum
stance legislation to ensure adequate control 
may be warranted (e.g. Amor and Twen
lyman 1974. Smilh 1987). However such leg
islation should be targeted at particular 
pests for which it is appropriate. 

Agriculturdl chemicals legislation in 
Australia 
Being a state responsibility, there is variation 
in the legislation governing use of agricul
tural chemicals throughout Australia . Rele
vant bodies in each state and territory were 
approached with the following questions. 
I) Is there a maximum legal rate at which 

each chemical may he applied? If so what 
arc the penalties faced by producers who 
exceed this rate? 

2) Is il Ieg.1 for producers 10 apply rales of 
chemicals less than the recommended or 
label rate? If not what arc the penalties 
faced by producers who do cut rates? 

3)Are agricultural consultants and advisers 
(private and govemmenl) lega lly prohib
it ed from advising producers to usc chemi
cal rates ot her than those spccified on 
chemical labels? If so what penalties arc 
faced by advisors who breach this law? 
No replies were received from the Auslra-

lian Capital Territory or the Northern Terri
tory. Summaries of the responses from each 
of the states arc shown in Table 1. 

At present, producers can legally choose 
to cut rates at their own risk in Victoria, 
Western Australia, South Australia. Tasma
nia and Queensland. In South Australia, 
there is currently no legislation in force. 
According to a 1987 amendment to the 
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Table I Laws relating to rate nexibility in each shlte 

Vic WA 

Maximum legal ralc? Ncr' 
Maximum penalty 

Minimum legal rate? No 
Maximum penalty 

Privat e advisors ncxiblc? Yes 
Govt. advisors ncxible? No 
Maximum penalty 

Yes 
$2500 

No 

Yes 
Yes 

It Maximum residue limits apply. 
R Magistrate. 
C Land and Environment Court . 
Sources: Sec A cknowledgements 

South Australian legislalion, chem icals mll st 
be used according to label instructions un
less autho ri sed by the Minister of Agricul
ture. H owever this amendment has not yet 
been proclaimed and even when it is pro
claimed. usc of sub-label rales will not be 
deemed a breach of the law (M . Hirsch, per
sonal communica tion). 

The SI <.II C with the most restri ctive laws is 
New Sout h Wales where legislation prohib
it~ a ll rates ot her than the label rate. 11 might 
be argued that although irrational. the law is 
re lative ly benign. No producer has yet been 
prosecuted for using sub-label rates and, 
given the dirri culty ofpoHcing the law. such a 
prosecution seems unlikely. Despite the lack 
of prosecutions. however, the law is widely 
known to exist and it is a rgued here that it 
still has an undesi rable impact. It affects the 
thinking and behav iour of fa rmers, advisers 
and administrators. While many farmers 
might be will ing to break the law to make 
prorit s or avo id resista nce. ot hers will not. 
Even fa rmers who don 't feel con ~tra ined by 
the law may believe that it is based on impar
tial scientific (..'Vidence and choose to fo llow 
it on thi~ basis. O thers may sec the law is an 
indica tor of what is and is not socia lly ac
ceptable behaviour. 

Another impact of the law is the con
straints it places on the activit ies of research
ers. It is bound to discourage research into 
use of alte rnative chemical dosages. Indeed 
it has been argued that because of the law, 
research into the determination of economi
cally optimal herbicide rates is not relevant 
to New Sout h Wales. 

At least as important as allowing produc
ers to cu t rates is allowing their consult ants 
and adv isors to adv ise on rate CUlling. With
out this, there is no point in conducting field 
experiments or economic analyses to provide 
the managerial info rmation fa rmers need to 
make decisions on optimal chemica l rates. In 
New Sout h Wales off-label advice cannot 
lawfully be given by government or private 

NSW 

Yes 
S5000" 
$40000c 

Yes 
$5000· 
$40000c 

No 
No 
$5000 

Tas 

No 

Yes 
Yes 

SA 

No 

No 

Yes 
Yes 

Qld 

Yes 
$2400 

No 

Yes 
Yes 

sector advisors. In Victoria, only private sec
tor adv isors can do so. Like the law which 
directly relates to fa rmers, these Inws have 
an innuence on t he type of research which is 
conducted and, thus, on the type of advice 
which can be given. To the extent th ::u pesti
cide research is re levant to other stat es, 
these restrictive laws have ramificat ions be
yond the states in which they directly apply. 

A discussion (If off-label advice needs to 
recognize the issue of legal liabi lity under 
civi l law. In Western Austra lia, when off-la
bel advice is given. the liability fnr lack of 
efficacy passes from the chemic&.ll compa ny 
to the person giving the advice. How(..'Ver the 
ri sk can be partly or wholly passed 10 the 
farmer if he or she is sufficiently warned 
(M.L. Poole. personal communication). If 
advice given is based on professinna lly con
ducted resea rch and farmers nrc made aware 
that lower rat es a rc likely to lead to lower 
pest mort a lity and grea ter variability of pes
ti cide efficacy and that any rate which may 
be optimul in the long run will nOl necessar
ily be so in any particular year, there should 
be little need fo r concern about legalliabil
ity. In short . lega l li abi lity should not be a 
reason for avoiding giving advice on sub-la
bel chemical rates. 

Concluding comments 
A recent survey shows that at least some 
farm ers in WCMern Au stra li a a rc using sub
labe l herbicide rates (Dolin et al. 19M). My 
experience is that many farmers a rc doing 
so. At present they are de termining the opti
mal ra tes on a tria l-and-error basis. Thei r 
subjective est imates of optimal rates could 
be improved by rel.ative ly objective advice 
based on field trials and economic analyses. 

In 1978, the United St ates Federallnsecti
cide, Fungicide and Rodenticide act of 1947 
(Public law 95-3%) was amended to make 
lawful "applying a pesticide at any dosage, 
concentration or frequency less than that 
specified on the labe ll ing"!7 USC 136, (ce)1 

(Moffitt 19M). Similar amendments should 
be made in a ll Australian states where pro
ducers and/o r their adviso rs do not enjoy 
this degree of ncxihility. 
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