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CPOP AND LIVESTOCK INSURANCES
 

by
 

Dr. William M. Gudger
 

MARKET SIZE
 

As agricultural and livestock coverages are an emerging insur

ance product, I should like to begin with a few basic facts which 

indicate the potential size of this market. Looking just at the 

English-speaking Carisbean, the aggregate value of agricultural 

production in millions of 1930 U.S. dollars rose from $476.3 million 

in 1960 to $559.3 million per year in 198111'. For all of Latin 

America, the annual aggregate value of the agricultural sector's 

production was over $28 billion dollars. In Latin America and the
 

Caribbean, as elsewhere, agriculture is one of the largest business. 

In terms of GNP, agriculture ranked fourth after manufacturinn, com

merce, and financial services. In the Caribbean nations, it has been
 

government polic., to neglect agricultu-e and focus upon other in

dustries and services, especially tourism. There are clear indica

tions trat those policies are changing. For example: in 1979 only 

Barbados had a positive growth rate in its agricultural sector; in 

1980, three of the five countries turned in positive rates of growth. 

Although far from conclusive, one does get both from data and from
 

conversations the clear impression that agricultural production has 

gained importance as a source of employment as well as a source of 

hard currency.
 

clear that in just five relatively
Be that as it may, it is 


small Caribbean nations with a total population of 4.5 millions there
 

is almost $600 million of agricultural goods produced per year.
 

us gathered here, agricultural
Furthermore, and more germane to 


production is perhaps the single most risky productive activity
 

. The countries
1/ Interamerican Development Bank, 1982 Report, p.38 5
 - included are the Bahamas, Barbados, Guyana, Jamaica, and Trinidad 

and Tobago. 
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and probably the one where insurance as a risk management device is
 

least known.
 

II. LACK OF MARKET PENETRATION
 

Why then is it thcit a hucie market remains untapped when compe

tition and saturation are closing off other avenues of growth for the 

insurance industry? There are,l believe, four reasons why the insur

ance has made almost no head.'ay irn entering this potential market: 

First: qhere is little knowledge of the risks of aqricultura] 

production and even less about the incidence and severity of losses 

produced by these risks. While we are generally aware that hurri

canes, floods, droughts, and posts destroy crop. and livestock, ex

capt at the most aggregate national level our knowledge of the fre

quency and severity of these losses is minimal. Furthermore, it 

would be fair to say thItat our knowledgie of how t]ese events affect 

various nations simultaneousl',y or secuentially a.proac.es-"; zero. This 

latter factor is, as .:e. shall see, of importance in considering 

reinsurance. 

Second, in the absence of knowledge, there is the presumption 

that there is no statistical independence of events. That is, agri

cuitural insurance, ane to a lesser degree livestock covers,are cata

str, phic covers under which ev'c-_-one loses at the same time. It is 

thus difficult to reserve aLaaist this contingence and, in the absence 

of data, almost :irmposs:i.ln to develop adequate rates. 

Third, and in my opinion, the most serious problem in penetrat

ing the market in a substantial way is quite simply that there is 

an absence of reinsurance capacity. Looking again at the data I 

cited at the outset, to insilre only 10 % of the value of agricultural 

production in five Caribbean nations, $60 million in capacity is re

quired. To insure only 10 % of the agricultural production of Latin 

T.merica and the Caribbean,$2.8 illion of capacit'; is ncened. If we 

http:irmposs:i.ln
http:a.proac.es


beon-to calculate the required capacity forthe large, more developed
xnations',we are simply engaging in 
a futile exercise, especially when'~
 
we bear in mind that these is perhaps $2-3 bilion of reinsurance
 
capacity in the world today. 
 This aggregate capacity problem is

long-term. 
 More gemnJs the fact that in recent yer om9 or
 
planned schemes have come to market and the experience on them has 
been adverse, as is to be expected. This has temporarily exhausted 
_the 	capacity for well-run, adequately rated schemes that simply have
 
had 	bad luck.
 

Fourth, and finally, past and present experiences with 'agricultur
al and livestock covers 
have not been very successful. Both the U.S.
 
and various European nations have a small c'rop hail industry and
 
there are several small livestock' insurers in the U.S. while Lloyds
 
accepts some bloodstock risks frort British and continental insurers. 

Private run 
schemes have seldom achieved a large,well-diversified
 
spread. 
 In a recent World Bank Policy PaperY, 15 programs in detelZ
 
oping countries and seven programs in developed countries were sur
veyed. With several exceptions, most were government insurers and
 
had an administrative and/or a premium subsidy. 
Of the 22 programs, 
6 had reinsurance. That number is now reduced to five and possibly- "
 
to four. Thus, it appears ,that the very limited experience available
 
would indicate that government is'the chief risk bearer and that there

has been only modest involvement by private,sector insurers and re
insurers. While thl2-_'understates somewhat the size of the agricultural
 
insurance industry/ due primarily to risks placeid directly at Lloyds,


i." it is fair to say that from the'point of view of the"private sector it
 
has 	been a marginal and likely not very profitable line of business.
 

III. A REEVALUATION OF THE FEASIBILITY OF AGRICULTURAL INSURANCE.
 

If in the foregoing sections, I,have painted a rather bleak pic
ture of the feasibility of this class of business, I have done so 
to A 
2/ 	 J. D. Von Pischke, Agricultural Insurance, Policy Note No.5,.
 

World Bank, 1983.
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accurately reflect the traditional pessimism about its feasibility
 

and profitability. Recently, however, a reevaluation of the useful

ness and viability of agricultural insurance has been undertaken by 

numerous public sector organizations including FAO and UNCTAD of the
 

United Nations, World Bank, USAID, U. S. Federal Crop Insurance Cor

poration, and my own organization. In the private sect-or, I am aware 

of at least one large, aqressive international insurance group, and
 

at least two major international reinsurers who have set up study and
 

planning croups to carry out a reevaluation of agricultuial 

Although: this process is still in its initial stages, I would i1.. 

summarize .hat ,seem to be the rajor findings of these croujips \orkirg 

independently and sometimes in isolation: 

Acricultural insurance prcsents a paradox: On one hand, the 
evidence is clear that public sector insurers Cuickly depart

and make crucial decifrom established 'in.vurancuprincials 

sions on coverates, u:,dr'.riti g, preniums and indemnities on 
politi cal c roun, thus converting thc schemes into social 
insurance or welfare schen:,es3/. On the other hand, the pri
vate sector has the ability to run tec.nicail viable insur
ance progra::.s but clearly' can not an c e the im.:1icit cata
strophic r: o'fk the business where, for exalvp.e, a 5 :3trreium 
not only caI, but certinly will on some occassions, prodluce 
a 2, 000 ' lc,:;s ratio. Only on, loss of that magnitude can de
stroy a program. 

One useful 7,del that has deve.loped to combine the comparative 
advantages, n_ the t..'o sectors is the "Partnership of the Sec
tors" under v).'hich the U. . 's enormous program is heing privatized 
with FCIC ini effect becomring a reinsurer,and leaving the manage

ent of th~e p~rogram to the .rivate sector. 

The technical proble:s of the lack of data and the interdepend
ence of incidence of loss can be overcome in the medium term,
 
although the technology. required is only partially developed 
and very sophisticated. Its continued development will have to 
be par tiallv financed out of public funds as will some of the 
costs of field testing--a policy frecquently followed in other 
high technology industries. 

3/ One example: The Mexican crop insurance scheme costs $800 million 

U.S. in subsidies last year--or $12.30 per capita. 



International risk spreading devices are essential for the
 
medium and long 
term, and should be managed according to tra
ditional reinsurance principals. International guarantee funds
 
should be avoi-led as there is no way to stop one or more coun
tries from decapitalizing them through politically induced
 
losses. International reinsurers can retain some of the risk,
and exercise a salubrious pressure on the insurance management
to follow accepted insurance practices. The ultimate reinsurer 
must be the national govet-nments. 

in this process of tha reevaluation of the feasibility of agri
cultural insurance, considerable attention has been given to breaking 

Lhe bottlenecks that I mentioned at outset. I would to i,the like 
again at each one of the four reasons that I set forth at the ou . 
and deal with some oL the efforts underway to overcome these p.oblems. 

The problem of the lack of knowledge is just that. No one, until 
we began our work, had systematically explored the ways to use the 
available data and to create new data which would in the future serve 
as the basis for premnium calculation and reserve setting. The prob
lem here is two fold. Existing data is not very good except in the 
developed countries and very little r-in be inferred from the data as 
to the cause of the increase or decrease in production. The time
 
series are short an( we still do not for how
know long a period we 
need data to estimate the frequency and severity of loss. It appears 
to vary widely according to the phenomena. One hundred years is ade

" qua te in the Caribbea-n foIr hurrica nes but the present "El Nifio" high 
pressure disturbance is unparalleled in %.ritten history, affecting 
as it does agriculture from Iindonesia and Australia across the Pacific 
to the Americas and on the Soutlhern Africa, incidentally keeping hur
ricanes east of the Antilles.
 

Our approach to this problem has been a practical application of 
portfolio management theory using a linear programming model to deal 
with both the knowledge problem and the lack of statistical independ
ence of losses among insured crops. Although the mathematics are 
somewhat too complex to discuss here. It is useful to highlight some 
ot the steps in developing premium rates for specific risns. 



i)Tii"''rmiSevera ses of data:on hpordction variability aid "climatologi-.. ;
 

~AAw*cal~ factors 
are useful for afirst approximation of the" inciJdence 
and severity of natural losses*'.........,.. . . :.. . .. ....... 

in agriculture. Thedata onsveral
 . . . . . . . .... .y s a d r . .
 
potentially insurable crops are combined in a correlation matrix to 
test covariance. We attempt to avoid, the all or nothing option by 
spreading over crops, over time, and over distance in a systematic 
 J 

way. In the portfolio approach, somewhat differently frm standard

7 actuarial techniques, we are interested in'three factors which de

termine the overall result of the portfolio: the variation around
 
the mean of each individual crop; that is, the frequ~ency of loss or
 
degree of variability in each individual crop; 
the correlations amon~g

j.ements of the portfolio, i.e. do several crops lose simultaneously .
 

Ok not; 
and the relative weight of each element in the portfolio. . 

By way of example, the following tables display Jamaican data 
for the 1963-1977 period. Table No.2! displays the standard statis
tical yield data. Perhaps, the most important are the minimum and
 

maximum values. 
 Jamaican aqriculture is obviously characterized by
 
,ahigh degree of variability. The second step is somewhat more com

* plex. 
 In Table No.2, I have displayed a correlation~matrix. It is
 
intuitively appealing to believe that when one crop suffer losses,
 
another may benefit from the same condition. Reality is more com
plex. Looking at Table No.2 one can note a whole range of both po
sitive and negative correlation., It would appear, for example, that
 
yields of sugar cane are highly positively correlatL with cocoa and 
bananas, mildly positively correlated with rice and coffee; mildly
 

negatively correlated with sweet potatoes, and strongly negatively
 
correlated with maize-. 
 One would, of course, wish to minimize the
 

*47 Bear in mind-that these are correlations of incidences of loss,

not correlations of severity of loss. 
 That is, t.he data could con.tain a large number of insignificant losses, although standard de
viations in Table No.1 seems to indicate this is not the case. A.
caution: 'Mark Twain, our great American sage and humorist, ' nce,
noted that there are three types of lies: little whitelies, damned,
lies, and statistics. These are veryaiggregate national data and 
do not tell us the, ause of variability. In at least one case it 
has nothing to do wi th weather, but instead the financial policies
of the Jamaica Developm.ent Bank. So my Jamaican collegues, uo not/ 

5/, rshi of f and insure lots of cane and maize saying I told you that 
it would be good business; what I told you was that it is an inter
eiiting hypothesis worth looking at. more closely. 



TABLE No.1 

YIELD DATA - JAMAICA 

1963 - 1977 

YIELD (KG/HECT) MEAN STD. DEV. SUM MINIMUM MAXIMUM 

SUGAR CANE 62545.454545 4767.67524 688000.0000 55900 72900 
RICE 440.00000 502.99105 2200.0000 0 1300 

IZE 1454.545454 385.65175 16J00.0000 800 2000 
BANANAS 4888.8888 870.98294 44000.0000 3000 3800 
:SWEET POTATO 7806.818181 G75.51666 85875.0000 6654 8815 

DRIED BEANS 827.272727 119.08743 9100.0000 600 1000 

2ASSAVA 9290.909090 2109.71777 102200.0000 6000 12700 

289.77777 75.04295 2608.0000 208 450 
COCOA 152.11111 86.91151 1369.0000 99 376 
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may prove useful. "What if" questions put to farmers and experts
 
alike can produce very useful results. These hypothetical questions
 

about the kind and amount of damage produced by specific phenomena
 

can produce excellent disaggregate data that can be incorporated into
 

the climatological and yield data sets to produce a much clearer under-

standing of the causes of loss and the effects of a given phenomena at
 

a given time on a specific crop within a c;uite small area.
 

While I have simplified, perhaps to the point of distortion this 

process,I should like to make one more comment upon imaginative .As,.-s 

,or existing data. Here in the Caribbean, hurricanes and tropicc,.i 
storms are the princiLal risks. It could be most useful to manipulate 

storm tracks which are accurate for at least 300 years, wind veloci
ties, and the damages to agriculture on each of the islands based upon 
whatever records are available coupled with subjective risk distribu
tions derived from 1panels of experts,and farmers to determine if the 

islands as a whole could usefully be insured against this scourge. 

The next step in creating the reqjuired data base has yet to be 
taken. While o',vious that a severe hurricane may ravage a single 
island, it is not clear what the incidence and severity of loss to 
agriculture would be in the .,hole Antillean chain. In the case of 

the islands, it is a manageable task; on a worldwide basis, it is 
-ar more fot-midable. For example, we know that the same high pres
:re disturnce in t.e Pacfic h caused drought in Australia and 
1uod in PeTru helped keep h.urricanes in the 19B2 season to the east 

of the Antilles. It is a time consuming, though not theoretically 
,-r..ctahe task, and a necessary- ste to develop reinsurance port

folio that well produce satisfactoryv results. 

Thus, a beginning has been made in dealing with the knowledge 
problem and in the management of a class of business whose individual 

elements are statistically de-,endent, thus not subject to normal dis
tribution theory for rate-making. V.hile almost every line of insur

it; reserarch ..	 asu:e t:; 	 i.nsti tut( or rates orqanizat -i, vet very 
:ti'.le 	 time and money has been dedicated to the study of agricul tural
 
'.::. Ii: hbe t .. ir n ingi we v,'.. be
.o. hoped -,-,hi. bc Ln Iave m,-h,-e 

.,i"-, 
 be 
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Let us then turn to the problem of capacity. While decidedly a
 

serious problem, it is not an intractable one. Reinsurance markets
 

for this class of business are gradually opening up. In fact, one
 

very large brokerage house at Lloyds has recently set up an agri

cultural services division, which has placed reinsurances from Latin
 

America, Africa, and Asia as well as assisted several countries to
 

intiate programs. However, it is simply unrealistic, in my opinion
 

to believe this market or any reinsurance market will be able to ab

sorb more than a fraction of total agricultural risks if the presently 

existing programs grow to nationwide scale. Likewise, I view with
 

considerable skepticism the often-voiced expectation that reinsuranuc, 

markets will write truely catastrophic loss covers. Furthermore, I
 

do not think they should, as bankrupting the international reinsur

ance system is in no one's best interest.
 

How then can we develop adequate risk-spreading mechanisms? This 

is the proper role of government. Instead of administering the basic
 

coverage, this should be left to the industry. Governments jointly
 

or severely have to absorb the catastrophic risk. The role of the
 

reinsurance markets is to provide the intermediate levels of coverage, 

and through their ties with the insurers help to keep the game honest, 

and the underlying rates fair. 

It would on the face of it seem unappealing to government to ac

cept this catastrophic risk. Government does so anyway in a totally 

disorderly ad hoc manner through relief and rehabilitation programs 

developed after the disaster. Government simply bears the risk of 

agricultural disasters by ignoring the possibility of its occurrence 

and reacting in a hasty manner under extreme political pressures by 

diverting funds, requesting relief and emergency loans, and creating 

pools of cash to be doled out according to the supposed severity of 

loss. This chaotic process reached a point in the U.S. that the
 

Congress cancelled the disaster relief program,and told farmers to
 

either buy subsidized insurance or be prepared to suffer the conse

quences, and we shall in this terrible agricultural year how serious
 

government is about this.
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What I propose is then not shifting an additional burden to govern
ment but simply ordering and quantifying the burden it already bears, 
while at the same time allowing an orderly creation of funda to meet 
these infrequent but certain agricultural disasters.
 

More specificall, governments could, as several cot-ntr>ie a.L'eaL 
have, establish concessional reinsurance facilities which are c(,
ized throu:: -annual. budet appriatiors. Thus, government -o'. a 
run on the Treasuv'...hen it can,least afford it. Private companies 
who sell ar cultural covers, could be recuired to rcirsure ar . 
portfolio c:-ercial... The thatart can not be ,laced ;old b.- .
 
to the concefs.onal r,24nsuranC facility This does 
 sevcral thin, at
 
once. First, the ins.rer has to retain some ri....; 
 second, the rein
surer provides a spread of 
 risk for medium size disasters and third,
 
the government kno s "h-t its 
contingent liability is,and can prepare
 
to meet it in an orderl - manner rather than having to divert funds
 
when its own revenues are lowest.
 

A further step would be for governments to pool their risks. I
 
think that a 
 common pool as proposed b'; UNCTAD is not viable as one or
 
several governmetts are likely to decapitalize it. Each government
 
would probably* have to run its 
o..n reinsurance account. However, the
 
governments could negotiate contingent loans from international or
 
regional devclopment banks to help offset the impact 
of a large loss. 

T,) clarify ho.; such a system would work, let us 
imagine a 'iurri
cane insurance pool within CARICON,. 
 Each country sets up a program 
managed by a pool of local insurers. Commercial reinsurers accept 
part of the total cession .*f risks while a special reinsurance account
 
in the T.easu..-y or the Central Bank accepts; the catastrophic loss re
insurance. The Central Bank theor Treasury would in turn negotiate 
a contingent loan with World Bank, the Inter-American Development 
Bank, the Caribbean Development Bank, EEC.or 
 When the fund proved 
inadequate, the bank would disburse in hard currency so that the fund
 
could disburse in local currency.
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-
While I must admit that this type of scheme will be diff cult to
 

establish, I would also argue that it is 
in fact what is already oc

curring on an ad hoc basis throughout the Caribbean. The only major 

distinction is that it would decide before hand,who pas what "n>-r 
what conditions in an orderly contractual manner rather than the 
frantic pursuit of disaster relief grants and loans aft.. a 
.. should be equally., appealing to both local governnc.nts and .. e 
...ona lenders as it orders a ,resently r.-ather chaotic grocec-,and 
nfunos cash when it is most needed under prcnegcot.i.:+aed conditions. 

Finally, I should like to deal with the pro.Ie:'io1 t:he hi,-er,. 
adjverse experience of insurers that have underwritten agricultural 
,:And livestock risks. The reason that many fail or have remained quite 
small is simple: it is a catastrophic loss business in which the fre
uency of loss is essentially unknown. A 5 % premium rate impleLOF a 
2 000 % maximum possible loss. Statistically a loss of thaL magnitude 
will occur with still unknown frequency. Almost no company is capable 
of capitalizing and reserving to sustain loss of this maonitudo.a It 
is very long term business. Decades are required to build up an ade
quate reserve. Once in place and protected against a sudden decapi
talization, there is no reason that agricultural business can not 
operate much like an, other properly and casuality cover. These 
p ohebm can only 1e dealt wit-h within a framework such as the one 
outlined above that permits insurers, the international reinsurance 

's~te, and ultimately national governments and international finan
z;ia] institutions to absorb and spread risks. 

Let me close by thanking you one and all for the opportunity to 
.,cnt. my ideas on agricultural insurance. While I personally con

.Irue to believe, based upon our work, that agricultural insurance is 
:ossible and will come about, would like closeI to in a siightly more 
ea].stic vein. Most of the catastrophic loss covers 0:1od:" were 

not even dreamed of 10 years ago and 'Lhocjht m .o. ... s, 
For example, a $1.5 billion oil well i sk as rC,:"" 

. the day of the $2 billion risk is jusP: around <he _-rne i 
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space related megarisks would only a short time ago have seemed impos

sible. To a very large extent, our ability to bring insurance and
 
other financial services to agricultural enterprises will depend upon
 
our inventiveness and our capacity to work hand-in-glove with the
 
international reinsurance industry, the respective national govern
ments,and the international financial organizations. It is an ardour° 
exciting, and challenging coportunity for those relatively few of us 
who work in this field. I would like to invite you to join us and 
to bring us your ideas and skills. Jointly we can develop coverages 
that will provide the agricultural industry the security taken for 
granted in almost every other field of industry and commerce. 


