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Pollution reduces society's welfare, and efforts to minimise it may be costly. The "polluter pays" principle can be used to 
determine optimum levels where marginal gains of abatement equal marginal cost. It is possible to involve insurance for 
this purpose; there are reasons to expect pollution insurance to be more efficient than most other proposals. However, 
compulsion is needed for such a market to develop, and to forestall non-insurance and default by polluters. 

BEMARKBARE BESOEDELINGSRJSIKO: 'N POTENSIELE BELEID VIR DIE LANDBOU 
Besoede/ing verlaag die welvaart van die gemaanskap, en pogings om dit te minimeer mag duur wees. Die "besoedelaar 
betaal" prinsiep kan gebruik word ter bepa/ing van optimum pei/e waar marginale voordele uit opklaring gelyk is aan 
marginale koste. Dit moontlik om versekering vir hierdie doe/ te betrek; daar is rede om te verwag dat 
besoedelingsversekering meer doe/treffend mag wees as die meeste ander voorste/le. Afdwinging is egter nodig vir so 'n 
mark om te ontwikkel en om nie versekering en verstek deur besoedelaars te voorkom. 

1. Introduction 

The idea of protecting society (as the third-party) and 
the environment through mandatory pollution insurance 
for all producers is an intuitive reaction to the escalating 
havoc of environmental degradation. It has the potential 
of being economically the most efficient solution to 
environmental degradation because it will rely on the 
market to arrive at the socially optimal level of 
environmental degradation. It will simultaneously 
protect society, the environment, producers and the 
treasury. As governments are forced by reality to make 
polluters pay for the cleanup of polluting emissions, 
astronomic environmental liabilities (in monetary tenns) 
emerge which threaten the continuation of productive 
activities, unless producers can spread this pollution risk 
through insurance agencies. 

This paper involves two issues: how the socially optimal 
level of environmental degradation can be attained 
through compulsory pollution insurance and how such 
insurance can maximise producer profit as constrained 
by limits on the use of pollutants such as fertilizer (cf. 
Moxey & White, 1994). 

2. Optimum environmental degradation 

Environmental studies soon established that both zero 
pollution (because the very life processes of living 
organisms and most production activities involve the 
emission of pollutants), and zero environmental 
degradation are impossible in the immediate future. It 
is therefore important to detennine the optimal level of 
environmental degradation in tenns of social welfare. 

Figure 1 measures marginal gain and Joss along the 
vertical axis and the polluting scale of industrial and 
farming activity along the horizontal axis. Losers (the 
public) suffer from pollution and gainers are profit 
takers and wage earners who benefit from production. 
The gainers like to push production to B at which the 
marginal gain is zero. The losers prefer zero pollution, 
i.e. the origin, where the Joss is zero. 

If gainers do not have to compensate losers they would 
expand their activities until they are at B. The benefits 
and costs of that situation will be: 
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Benefit (to gainers) = 
Cost (to losers) = 
Overall gain (to community) = 

OAB 
ODB 
OAD1B1 

OAB-ODB 

If however, it is imperative for gainers to reduce the 
activity from B to E, the gain to society increases as 
follows: 

Benefit (to gainers) = 
Cost (to losers) = 
Overall gain (to community) = 

OACE 
OCE 
OAC 

OAC exceeds OAD1B1 by B1D 1C. Thus E, is the 
socially optimum level of production (Kula, 1992). 

However, should regulation coerce producers to install 
expensive devices (abatement technology) to control 
pollution, or if farmers are made to abandon some inputs 
(eg, fertilizer) without a suitable substitute, the situation 
in figure 2 arises. 

The gainer's function shrinks to A1B1 and the scale of 
activity is reduced to OB1

. The loss function disappears 
due to absence of extemality and the net gain to society 
becomes OA1B1

• Society is now clearly worse off with 
the zero extemality which is achieved with a costly 
change in technology (Kula, 1992). 

Conversely, a situation can be envisaged where the 
loser's function OL1 has a steeper slope than OL (see 
Figure 3), because the unit cost to losers is larger than 
the unit benefit to gainers, i.e. a situation of high 
marginal Joss per unit activity. This possibility is real 
when one considers toxic wastes, nuclear accidents, the 
loss of biodiversity or irreversible environmental 
degradation ( eg. Joss of the ozone layer or Joss of the 
integrity of the global climate). The gain to society 
decreases, as the angle B between the loser's function 
and the horizontal axis increases (i.e. increase in 
marginal loss per unit activity), i.e. OAC diminishes to 
OAC1

• the socially optimum level of activity decreases 
from E to E1

• Environmental effects with high marginal 
loss per unit activity deserve special attention by policy 
makers and analysts. Such activities could be banned by 
legislation; as the slope ofL gets steeper, a point may be 
reached when all the social gain from the activity will be 
lost. 
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Figure l: Socially optimal level of environmental degradation 

Source: Kula (1992) 
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Figure 2: Socially optimum level of activity with a costly pollution-free technology 

Source: Kula (1992) 
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3. Pollution insurance as a market for 
pollution risk 

Government intervention can assist the creation of a 
formal market for pollution risks. Implementation of the 
polluter pays principle and enforcement of 
environmental liability will result in pollution risk that 
producers cannot handle in the absence of insurance. 
Insurance agencies could be authorised to offer this 
service. The market mechanism created could be 
legitimised and protected with the necessary 
environmental legislature, involving enforceable 
standards for pollutants and environmental control 
agencies to monitor and control the system. The control 
agents should be able to bring cases in court against the 
insurers when the client (the potential polluter) polluted 
the environment beyond the level allowed by the 
standard. 

Alternatively, the authorities may require producers to 
pay a deposit which will be used to clean up after 
pollution. This option will be more expensive for a few 
reasons: 

a) Each producer's deposit will have to be large enough 
to pay full damages in case of a pollution mishap. 
Insurance basicaIJy involves the pooling of risk; and 
premiums are considerably lower than would be 
such deposits. 

b) A deposit scheme will involve large amounts of 
potentially productive capital, being kept idle. 

c) A deposit scheme will most probably be run by the 
state or parastatals, which do not internationally 
have a good reputation in terms of efficiency. 

At its inception the pollution insurance scheme could 
exist side-by-side with existing environmental policy 
instruments and gradualJy replace these afterwards. 
Mandatory insurance for losses to third-parties is not a 
new idea as shown by compulsory third party insurance 
for automobile owners, for example. 

4. The dynamics of the pollution risk market 

In Figure 4, the marginal control cost (MCC) is 
attributed to the control of polJution by the polluter. 
This cost wiIJ be zero at point P where no abatement 
takes place, and maximum at point A where abatement 
cost born by the industry is also maximum and equal to 
OA. At the maximum abatement cost poIJution is 
completely under control, i.e. point 0. The level of 
pollution is negatively correlated to MCC. The 
marginal damage cost (MDC) represents the poIJution 
burden on society, and rises with the level of pollution. 

Let us assume that the regulations of a society make it 
mandatory for alJ producers to insure their enterprises 
against alJ potential polJution risks. Agencies that offer 
insurance cover wiIJ have to fix premium rates in 
relation to the cost of potential damage (which relates to 
MDC) and the probability of damage. These two factors 
are the main determinants of the cost of insurance. The 
abatement cost (the cost of abatement technology) a 
producer wilJ be ready to incur wilJ be in relation to the 
price of insurance (premiums). The higher the 
premiums, more wiIJ the producer spend on abatement; 
since better abatement technology reduces the 
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probability of damage. Better abatement technology 
should lead to lower premiums. 

Two markets with their individual but interacting forces 
wilJ be set in motion, and these determine the nature, 
shape and situation of the MCC and MDC curves. All 
the forces in the two markets acting simultaneously will 
determine the point where MDC and MCC intersect, 
and therefore E. At E the insurance premium to be paid 
is Ip and the level of pollution Pe. 

The degree of competition in these two markets will 
determine the slopes ofMCC and MDC and hence, their 
intersection point, E. Competition should give rise to 
research, growth and advancement in the abatement 
technology and poIJution insurance industries. Over 
time, competition and efficiency of the two markets 
should cause E to move to the left, leading to reduction 
in pollution levels, lower pollution insurance premiums 
and lower abatement technology costs. 

This solution to environmental degradation is similar to 
poIJution tax, though there is a significant difference. 
The market forces called into play here allows society, 
through the elaborate markets created, to determine 
prices for the products and services required to control 
polJution. PoIJution tax, on the other hand depends 
entirely on public regulation and enforcement. 

5. Applicability in agriculture 

Agriculture has been both a polluting agent and a loser 
from poIJution. The effect of industrial, residential and 
other agricultural polJutant emissions on agricultural 
water is weIJ known, as is the effect of industrial air 
poIJution. However, agriculture has also contributed to 
environmental pollution through the emission of the 
residues of fertilizers, animal manure, pesticides, etc. It 
is particularly intensive agriculture that poIJutes and 
also loses most from polJution. In South Africa, 
agriculture is one of the main agents of river salinization 
(Aihoon, 1994; Department of Environment Affairs 
(DEA), l 992 ); soil acidification (Du Plessis, 1986; 
Giliomee, l 992; DEA, l 992 ); over fertilization (Du 
Toit, 1986) and phosphorus contamination of the soil 
(Laker, 1990); pesticide contamination (Bartin-Brinck, 
199 t Giliomee & Glavovic, 1992; De Kock & Boshoff, 
1987); soil degradation including erosion (Laker, 1990; 
Verster et al , 1992; Du Plessis, 1987); etc. In certain 
parts of Europe (eg Western Flanders), intensive pig and 
poultry farming is causing air poIJution from excessive 
emissions of methane, and soil and water polJution from 
manure (De Vries, 1990; Goeteyn, 1989) 

The principle of "polluter pays" is now internationally 
entrenched in pollution thought and legislation, however 
polluters are unwiIJing to incur costs for abatement, 
clean-up, or compensation, unless they are compelled to 
do so or are compensated by other water users (Dockel, 
1971). Compensation by other users is clearly unfair 
and inequitable, and therefore regulation appears to be 
necessary. 

Within this framework, certain types of action such as 
tort can obviously act as deterrent, But will hardly be 
able to restrict pollution sufficiently to socialJy optimum 
levels. Another approach could be regulation in terms 
of quantities of certain inputs ( such as fertilizers, breed 
sows or farrowing pigs). Besides problems of control, 
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such measures will in cases have to be accompanied by 
drastic changes in farm organization with reductions in 
the revenues of farmers, particularly in intensive 
farming ventures (Lauwers, 1992, 1994 ). Other 
measures proposed include direct charges on drainage 
water and collecting funds for pollution control through 
increased charges on irrigation water (Dinar et al, 
1989). However, these would hardly encourage the 
individual farmer to reduce pollution, since such 
procedures could assume the nature of the tragedy of the 
commons. South Africa has in any case had a tradition 
of subsidized water, rather than cost recoupment. 
Neither will such proposals lead to solutions for non
irrigation pollution. They cannot be expected to 
improve efficiency either. 

Application of the "polluter pays" principle will 
inevitably, in the absence of insurance, lead to costly 
litigation and often to consequent default through 
insolvency. This increases the attraction of insurance of 
the third-party type. 

6. Conclusion 

It appears that compulsory insurance offers the potential 
for more efficient pollution reduction than many other 
instruments. The relative benefits of different 
instruments ought to be established by research. One 
study in South Africa (Aihoon, 1994) quantified the 
relevant aspects of river basin salinization control (for 
the Olifants in Eastern Transvaal), and found pollution 
insurance in this case to be very feasible. One should, 
however, not over-generalize at this stage. More 
research is urgently needed. 

Note: 

1. Based on an MSc (Agric)-thesis by J. Kojo Aihoon 
at the University of Pretoria. 
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A linear discriminant model is used to identify loan and borrower characteristics associated with successful and default 
seasonal agricultural loans at the Agricultural Bank of Transkei in 1991. Results indicate that small-scale farmers with a 
proven credit history, higher repayment ability and collateral, and relatively more off-farm income were less likely to be 
default risks. 

DISKRIMINANT ANALISE VAN TERUGBETALINGS VAN SEISOENSLENINGS DEUR KLEINBOERE IN 
TRANSKEI 
'n Liniere diskriminant model is gebruik om eienskappe van lenings- en leners te identifiseer wat geassosieer kan word met 
suksesvolle en agterstallige seisoenslenings van die Transkei Landboubank. Resultate dui daarop dat kleinboere met 'n 
beproefde kredietgeskiedenis, beter terugbetaal vermoi! en grater kollateraal en ook hoi!r nie-landbou-inkome nie geneig is 
om te versuim om hulle lenings terug te betaal nie. 

1. Introduction 

Formal credit for small-scale farmers in South Africa 
has been provided as an element of the Farmer Support 
Programme (FSP) begun by the Development Bank of 
Southern Africa in 1987 (Coetzee et al, 1993). The 
Agricultural Bank of Transkei was formed in 1990 to 
take over the agricultural finance functions of the loans 
division of the Transkei Agricultural Corporation which 
implemented the FSP in Transkei. Non-performing 
loans had been a major problem for the Transkei 
Agricultural Corporation, with estimated default rates of 
40 % and above in the l 980's. Specialised rural lending 
institutions elsewhere in Africa, the Middle East and 
Latin America also had high default rates over this 
period with some 30% to 95% of portfolios in arrears 
(Braverman & Guasch, cited by Aguilera-Alfred and 
Gonzalez-Vega, 1993). The Agricultural Bank of 
Transkei aimed to offer short-term and long-term credit 
and enforce loan repayment based on banking 
principles. 

In a credit relationship, the lender (the principal) is 
considered to contract with the borrower (the agent) to 
productively utilise and repay (with interest) the lender's 
funds (Barry et al, 1995). Research on the factors 
associated with successful small-scale farm loans or loan 
defaults can provide lenders such as the Agricultural 
Bank of Transkei with information to (1) better screen 
loan applicants and reduce loan default risk (avoid 
adverse selection problems) and (2) reduce agency costs 
associated with credit control, monitoring and 
supervision. This research may also assist the present 
Commission of Inquiry into the Provision of Rural 
Financial Services "to make recommendations for 
policy, legislative and institutional measures to improve 
financial services for rural households, farmers and 
other entrepreneurs" (Commission of Inquiry into the 
Provision of Rural Financial Services, 1995). 

Many credit scoring models for agriculture have been 
developed in the United States of America (USA) and 
Canada to predict the credit-worthiness of commercial 
farm loans. These studies were motivated primarily by 

231 

a large number of farm failures and Joan defaults among 
borrowers in the USA and Canada during the 1980's (see 
Turvey, 1990 and citations therein). The literature on 
small-scale farm financial markets has recently 
attempted to measure the magnitude and identify 
determinants of the loan repayment problems faced by 
specialised rural lending institutions (see Adams et al, 
for a review of studies). However, applications of credit 
scoring models to identify factors associated with small
scale farm loan success or default are limited. 

Lyne and Ortmann used discriminant analysis to 
distinguish low risk applicants from those more likely to 
default on seasonal loans made by KwaZulu Finance 
Corporation (KFC) in 1991. The level of off-farm 
income (ability to service debt) and renting of farm land 
from other households (commitment to farming) 
significantly differentiated between these groups. Goyal 
et al (1993) studied the repayment capacity of borrowers 
in co-operative societies in Haryana State, India. Non
defaulters had relatively higher average yields of major 
crops, higher farm asset values, higher total cash returns 
of the household and larger repayment capacity. 
Defaulters used a larger proportion of their total 
earnings for consumption purposes, thereby leaving less 
for investments in production processes and reducing 
repayment capacity. Higher total cash returns and larger 
repayment capacity amongst non-defaulters accords with 
Lyne and Ortmann's finding that low risk loan applicants 
have more off-farm income which increases ability to 
service debt. Older applicants (longer customer 
relationship) with larger asset bases (more collateral) 
were less likely to have repayment problems. Land 
tenure status did not significantly affect repayment 
performance. Aguilera-Alfred & Gonzalez-Vega (1993) 
applied multinomial logit analysis to identify loan 
defaulters at the Agricultural Development Bank of the 
Dominican Republic as having provisional titles to land, 
less total assets and loans sourced from government 
funds. 

The aim of this paper is to supplement research on 
South African rural credit markets by using discriminant 
analysis to identify factors associated with seasonal loan 




