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Forest Insurance and Its Application in Michigan 

By PAUL A. H ERBERT 

The United States is mak:ing rapid progress in the scientiflc management 
of its forests. The Federal C;overnmcnt and many of the States are prac­
ticing forestry on publi c lands and are attempiing to give fire protection to 
private forest lanel. Pri ,'aie owners, hmve\'e r, have not as yet generally taken 
up the practice of fores try as is evidenced by the mi11io11s of acres of non­
producti\'e, privately ow ned forest lanel t hroughout the country. J f private 
forestry could compete with ()t her procluctive enterpri ses, thousands of acres 
of land capable of g rowing trees would ]lot come into the possession of the 
State every year because () f default i 11 the payment of taxes . 

The reluctance of landown ers to go in to forestry as a lmsin ess und ertak:ing 
is based mainly on general obsen'at ions () ( the risks and the rate of tree 
growth, and rough and ready calculations as to future costs and price:> . 
Most of them will admit th ey do not know just how much of a return th~ 
forest business will bring, but they generally believe the return will be 
less than they can obtain in other enterpri ses. In this, they arc perhaps 
correct, at least, in so far as forests returning an intermittent income are 
concerned. Even under the hest man agement such forests do not, as a rule, 
return over six per cent on the investmeni, which. considering the r isk in ­
volved is not considered an adequate r eiurn to the entrepren eur. The ways 
usually suggested to make private forcstry a paying business are more 
equitable taxation, governmental aid, alld better protection. I t is tbought 
by those making the suggestions tha t the application of these remedies 
coupled with increasing stumpage prices. \\·i ll make it ieasible for private 
owners to grow timber. A ll these items tcnd either to decrease th e cost of 
production or decrease the ri sk to which the cClpital in "ested is exposed. 

It is not within the scope o{ tbis lmlletin to treat o f the subj ect of forest 
taxati on or governmental aiel. Suffice it to state that th e main advantage 
to be gained from deferred forest taxation, the usual remedy suggested, is 
not reduced costs hut r cduced risks. \ Vith the increasing cost of political 
administration, it is yery doubtful whether f ut ure timber growers can expect 
much relief in so far as costs go. 1\ deferred tax system sh() u ld. llOwever. 
all ow the timber grower to estimate his future tax bill. It will also mean that 
if the timber is destroyed, or for any reClson depreciates in \'alue befo re it 
is uti lized , he will not lose the taxes as he cloes under the present tax ing 
system. This redu cti on in the entrepreneur 's risk far outweighs any poss i­
ble reduction in cost. If the second suggested remedy, governmental a id, 
is confined to performing that which the individual cannot very well d f) 
for himself, such as long-t ime research, it will be moying in the right d i­
rection. This is both a method of reducing cost and risk. The third remedy, 
more efficient protection, is a further means of reducing the ri sk and will be 
discussed in some detail. 
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Forest protection is universally considered necessary to make privat\~ 
forestry pay. Forest protection includes not only fire protection but also 
protection from insects, diseases, and various climatic factors. For everv 
dollar spent in protection, there is some reduction in risk. After a certai~1 
point, this reduction of risk becomes less and less for every additional 
dollar spent in protection for the reason that risk can never be reduced tu 
zero no matter how great the expenditure (1). As a matter of fact, long be­
fore the chance of loss approaches a theoretical minimum, a point is reached 
beyond which any expenditure for protection is an economic waste. Protec­
tion increases the cost and reduces the risk but does not eliminate it. 

Theory of Prope1rty Insurance 

The basis of all insurance is the risk or uncertainty to which our present­
day economic life is subject. Even though risk may lend spice to man's 
existence, he endeavors in most cases to remove it from his business under­
takings. 

TI~ere are thre~ classes 0 f. risks; (a) those that can be designated by a 
definIte mathematlccd expresslOn, ( b) those that can not be definitely foretold 
in advance but can be given an approximate value by the statistical study 
of past behavior, and (c) those risks which do not lend themselves to an)' 
orderly tabulation (2). VVe are concerned with property risks, especially 
fire, which fall in the second group. Fire risks can be averaged and an 
approximate value given to this uncertainty. 

As an illustration, let us assume that there are ten thousand forest lanel 
owners, each with a thousand acres of timber valued at $100 per acre. 
Let us further assume that the lands are all subject to approximately the 
same degree of risk, and that, while it is not known just where the loss will 
fall, the fire statistics for a period of years show that the average annual 
loss for the entire group is $1,250,000, which is one-eighth of one per cent 
of the entire value of one billion. Thus, the individual uncertain losses, 
when grouped, result in a definite loss. The statistics would show, too, that, 
while this is the average loss, the actual loss for anyone year may vary 
from one-sixteenth of one per cent to one-fourth of one per cent. The 
probability of loss, then, for the group is fairly accurately determinable, but 
the individual landowner does not know how much of a loss he will have 
in any year; if he be very unlucky he may lose everything. An invest­
ment of this character, fraught with such uncertainty, would require a very 
la;-ge return to be attractive to the investor u!11ess some means of doing 
away with the fire risk could be found. 

Tl1ere are various ways of removing the risk from such a business venture, 
as (a) elimination (protection, research, and similar means), (b) assump­
tion by manager, and (c) by transferring the risk to others. Past experi­
ence has shown that a combination of all three of these is usually essential 
to reduce the uncertainty in any business to a satisfactory level. The third 
of these methods of removing risk (by transferring it to others) is usually 
known as insurance. Insurance is a social device for accumulating funds 
with which to meet what from the individual's view, are wholly uncertain 
economic losses, by combining and transferring many individual risks to 
one person or group of persons (3). The empirical law of large numbers 
as illustrated by the example stated in the last paragraph, makes it possible 
to separate losses to many individuals into definite losses and variable losses 
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(4). The greater th e llumber of ri sks combined, the smaller the percentage 
of variable loss . and ll ence, the g reater the accuracy in determining the ex­
pected loss, and tbe cheaper the cost of the insurance. T'hus, were it not 
for the managerial expenses included in the insurance premiums, property 
owners would neYer find it economical to carry self insurance, for the more 
risks in a group the better the a\'Crage. 

Each individual forest owner in the example gi \'en above would, becau se 
of the tremendous ri sk, demand a return abo\'e that earned by safer in­
vestments. Just how much each own er would demand is a matter o f conjec­
ture. He would cert ai nly expect at least a two per cent additional income 
and even then he woulc1 be subject to the same risk. IIis chances of losing 
are as great as before, except that now if he does not lose, he has two per 
cent for his anxiety. The total additional income received by these 10,000 
owners, if they all considered the ri sk worth only two per cent, would be 
$20,000,000. The consumer would ha\'e to pay for this excess earnings 
by a higher price for lumber. Of this $20.000,000, the owners as a group 
would only lose, on an ayerage, $1,250,000 through fire loss. The other 
$18,750,000 would be their profit for assuming the ri sks. The gain to the 
individual landowner is, however, \'ery unce rtain . l\T any would receive 
their two per cent additional, but those \vho bore the brunt of the fire loss 
in any year would lose heavily. In surance would remove the fire risk to 
the individual owners, so that they w()uld be willing to forego the additional 
two per cent income. Combining of all these risks and transferring them to 
one person would make it possible fo r him to compensate those burned out 
at approximately a cost of one-fourth of one per cent , or $2,500,000 for the 
group which includes not onl y indemnity to policyholders but also the ex­
pense of conducting the business. The mvner would be sati sfied with his 
smaller income because he is sure of it , and the consumer would only have 
to pay the additional $2,500,000, instead of the $20,000,000 that he would 
have to pay when no insurance is carried. 

Advantages of Forest Insurance 

The preceding section has already indicated that insurance, by eliminating 
much of the risk, will place forestry on a business basis. The capitalist will 
find the profits obtainable are large enough to be attractive in view of the 
reduction of the uncertainties. The investor will consider the insured forest 
as sufficient security to warrant lending funds to the business at the usual 
rate of interest. Forest owners, in the past, have had to invest their personal 
funds in the unsecured forest property, or borrow money at excessive rates 
of interest. Forest property secured by an insurance policy will be con­
sidered sufficient collateral fo r loans at the same interest rate charged on 
other commercial paper. The forest owner today must carry the bulk of 
the property with his own capital before he can induce investors to lend 
him funds. Thus, an indiyidual must ha\'e considerable means of his own 
before he can carryon an extensive forest business. Insurance will make 
it possible for those with comparatively littl e capital to enter into the forest 
busin ess , because much of the fixed capital can be borrowed with the forest 
as collateral. Thus, in surance reduces the cost of production and the sav­
ing brought about will be passed on to the ultimate consumer in lower prices. 

Though the benefits to the private citizen by a general adoption of ade­
quate forest insurance are very important to him, society in the end will 
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be the principal bene£lciary. \Yhere timl)er is llOW being removed as quickly 
as possible to mitigate uns ec ured losses . a more conservative liquidation of 
capital will be fo llowed when it is possible t() secure indemnity for these 
losses. Thus, our rapidly waning supply of limber would secure more 
conservative utili zat ion . Then, t()o . millio ns of acres uf non-productive land 
will, with the ad\"en t of proper in suran ce fac iliti es, IJecome valuable timber 
producing units, as thc risk to which such property is now ex posed is one 
of the chief r etarclcnts of the busincss o[ tree producion. T his will mean 
that these idle acrcs will be put to work and t imber produced thereo n. It 
will do much to lesscn the stringencies and the high prices of the timber 
sho rtage to come. l\Tany of the counti es in which idle lands arc\()cated 
are in se rious finan cial diUiculties, because of th e small taxable valuc or such 
non-productive lanel. This has rcsulted in heavy taxes on the other property i~l 
Ib e countv. TIll:: rdore thc soo ncr such lanel is put to work creatin g gooch, 
the soon~'r the tax burden will be lesscned on other property. Insurance 
will furthermore tend to create a continuous forest business by the security 
gua~'anteed to th~investeel capital. Such a continuous. business is ~ec~ssary 
if :Auctuati ons in taxable wcalth and the resulting eVIls thereof wlth111 the 
timber producing counti es arc to he avoided. Continuous product~on w.ill 
also do away with the nomadic woods-worker and the attend~l1lt SOCIal. eVils 
arising from such an cxistence. Forest insurance .then, whIle an a Id to 

l)rivate enterl)rise will indirectly be of benefit to SOCICty as a whole. 
, . . ?" 

The skepti c may ask, " \Vhat arc thc c1isa(hantagcs of forest 1l1:,urance. 
Theo retically, there arc no di sad vantages to propcrly co nd~lcted l.nsurance. 
If the forest business cannot afford tu pay insurancc premlllms, It cannot 
afford to stand the £lre loss, as the insurance premium is but all index of 
the fir e loss. True, thc firc luss is not e\"enlv distributed as are the insurance 
premiums, and may miss somc particular l)iece .of prOl?ert~ entirely. !he 
other ob jection that has been raised to insurance IS that It WIll creat~ s~nous 
moral hazard tending to increase the economic loss from fire. ThIS IS not 
an objection to the theory or proper practice of in surance, but to. mal­
administration. The rapid growth of insurance, naturally, ga~e n se to 
certain practices which were neithcr to the best interests of soclety .nor to 
the insuran ce business. )\djustments haye becn made and rem eclJes arc 
being applied; som etim es, by coerci \'e action of the Sta.te but more o ften 
by the industry itself. Insurance practice is by no means Ide~l at the pres~nt 
time, but statistics show that insurance when properly applIed has not in­

creased the moral hazard. It has, on the other hand, in many cases brought 
about r emarkable reductions of actnal fire loss, and must on the face of the 
evidence be considered a method of conserving wealth. 

Forest Fir.e Losses 

Beforc attempting an analys is of forest fire hazard, a general exposition 
of forest fires and the losses sustained through them is pertinent. The 
forester r ecogni zes three distinct types of forest £l res; the surface fire, the 
ground fire, and the crown £lTe. Surface £l rcs are those which run along 
the grollnd, burning the leavcs, grass, and othe r litter. They flare up when 
conditions are favorable, burning in addition the underbrush and young 
trees. Surface £lres are bv far the commonest form of fores t fire and. 
while they do least damage~ pCI' acre burncd, the aggregate loss from such 
fires is immense, forming the bulk of the damage to forests from fires. 
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Ground Ii res are so called because they literally burn the g round and 
fx pose the mi neral subsoil. Such fires occur only where there is a consider­
able accumulation of duff or peat , and then only during periods of excessive 
drought when thi s organi c matter is dry. "VIThen they do occur, however, 
the damage is very g reat, as they destroy all plant Ii fe and g reatly reduce the 
fe rtility of the site. 

The crown fire is onc that runs in th e tree tops a nd is very destructive. 
It is rare in 1Vfi chigan. Surfacc fir es occas ionally flare up into the crown ', 
and burn there [or a short di stance IJefore again dropping to the ground. 
These are the C0111111 0 n crown fl res 0 f 1Vfi chigan. 

These three types of flr es, s ingl y or in combinati on, may cause many or 
all of the damages di scussed IJelow: 

1. Fire consumes the leaf litter and all or part () f the humus. This is 
the commonest damage by forest flres. It decreases the fertility of the 
soil and lessens its water-holding capacity. Such losse. , while in the aggre­
ga te enormou., are seldom recognized in this country although it is possible 
to insure against such loss in some of the countri es o[ E urope. This 
damage is not included in our forest fire statistics . 

2 . Fires usually burn or , at least, ki 11 the you ng trees ( rep rod ucti on ) . 
The public generally includes such reproduction in the term undergrowth 
or brush , and hence. not of any value. \Vhen such brush is partly made 
up 0 f young trees, its destruction is an important potential loss, as tbis re­
production furnishes the trees of the future, the trees that will take the 
place of the present crop when cut. T hi s loss is seldom included in fire 
loss fi gures . 

3. Fires injure or dest roy timber that, while of considerable s ize and out 
of the rep rod uct ion class . is st ill not merchantable. l\1erchantibility is de­
termined by eco nomi c conditions, and therefore vari es considerably, d epend ­
ing on the species and the locality in whi ch it is growing. In Michigan, six 
inch sp ru ce ancl 12 incb harclwoods are generally considered merchantable 
limit s. The public readil y recogni zes the potential "alue of t1nmerchantable 
timber, but the determination of present \'alue is so difficult of accurate solu ­
tion that the losses from this source, e \'en when includ ed in fo rest fir e sta ­
tistics, furnish a " ery inaccurate es timate as to the actual damage incurred . 
Injury to such timber is not always eyident until years after the fire, and 
such losses are, of course, "ery seldom included in any damage es timate. 
Often . subsequent insect or fungus attack can be traced directly to fire scars. 
In such cases, it would seem that, as flre is the primary cause of the infec· 
tion. such loss should be partly chargeahle to the o riginal flr e. 

4. Fires also injure, kill, or occasionally burn up merchantable timber. 
The loss here is , mall if the timber is ahout ready to cut. TT owever , if the 
timber is not readil y accessible or is not financially mature. th e salvage value 
does not r epresent its true "alue, Loss to mercbantahle timber is generally 
recognized and is fa irly accurately reported, depending mainly on the cruising 
ability of the estimator. The bulk of the forest flre losses as reported by the 
yarious protective organi zati ons represents this damage. 

5. Fires injure and destroy the root stock. This is especially true 0 f 
ground flres. uch damage is particularly important in coppice forests 
where f uture stands are the sprouts from the old roots and stumps. In 
France, such coppice growth is very important because of the scarcity of 
fuel, but in this country, save where fo rests are gr own for fuel, pulp, or 
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chemical wood, such loss is not important. It has never been included in 
fire loss data. 

6. Fires increase the cost of forest administration by necessitating alter­
ations in the plan under which the forest is being managed. Such altera­
tions in working plans often require new surveys and extensive adjustments 
of cutting practice. This loss is recognized in Europe but will not be 0 f 
importance in Michigan until our forest areas are brought under manage ­
Jl.lent. 

7. Fires destroy cultural features necessary to the efficient practice 0 f 
forestry, such as logging railroads, flumes, fences, lookouts, or administra­
tion buildings. Such tangible losses are recognized and tabulated. No dif­
ferentiation is made, however, between the necessary cultural features listed 
above and dwellings, resorts, timber, and lumber located on the forest area 
but not an intrega1 part of the forest business. 

8. Fire very often makes important changes in the composition of the 
forest, usually to its detriment. Aspen, pin cherry, and other inferior 
species take possession of the area and may lengthen the period necessary 
for the re-establishment of the more valuable species. Even though the 
forester recognizes the damage done, the measuring of it is impossible with 
our present limited knowledge of plant succession . 

9. Fire usually creates more hazardous conditions. Humus, while dry 
enough during drought to burn, usually contains considerable moisture, thus 
acting as a fire retardent. When this is once removed, a rank growth of 
herbs and grasses often follows which is much more easily ignited and will 
burn under less favorable weather conditions than was necessary to burn 
off the original humu~. A second fl re destroys the young seedlings and 
sprouts which have grown up since the flrst flre, and. as there are then 
often no seed trees left on the area, the chances are that the area will be 
devoid of valuable tree growth for many years to come. Protection organ­
izations recognize this, and also the increased danger of flres originating in 
old burns, but such dangers can not easily be measured in dollars and cents. 

10. Fire decreases the supply of game and fish. It decreases the game 
by reducing the shelter and, at times, the food supply besides the actual de­
struction of the animals and birds trapped and bewildered by the flames. 
Fish are destroyed in large numbers by leaching of the lye and washing 0 f 
charcoal and earth into the streams. The food supply is deqeased and the 
spawning grounds are covered with silt. Furthermore, fires reduce the 
volume of water during the dry seasons, and this coupled with a reduction 
of shade along streams, results in warmer water. Less water means lower 
flsh-holding capacity and high water temperature is detrimental to one of 
our finest game fish, the trout. These losses are now recognized by sports­
men, although the extent of the loss is usually not fully appreciated. Meas­
uring such a loss is, of course, out of the question except in so far as the 
receipts from licenses and earnings of guides and others dependent on 
sportsmen for a livelihood furnishes an index. 

11. Fire decreases the aesthetic value of the region by the destruction 
of the forest, birds, and many other factors which draw the vacationist by 
the thousands into the northern part of Michigan each summer. Reduced 
revenues secured from transients only reflect to a small degree the dissatis­
faction and disappointment felt by them. 

12. The damage by forest fires reaches far beyond the district where they 
occur. The destruction of the forest eliminates the natural reservoir 
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which feeds the streams at a fairly uniform rate. Fire reduces the water­
holding capacity of the soil and causes floods, which assume very serious 
proportions along the lower reaches of many streams. These flood waters 
wash away the soil and often deposit it on some fertile field further down 
the stream. These damages caused by forest fires have already been recog­
nized to be of national importance, and ba ve led to many laws beneficial to 
conservation, not only in Michigan but throughout the nation. 

This brief exposition of damage caused by forest fires is not complete. 
The serious loss of life that has been entailed in forest fires in the past need 
not be retold here. The diminution in contentment, happiness and satisfac­
tion, the final measure of monetary loss, cannot be encompassed by the mind 
as many fire losses are insidious <tlld 1l0t recognized as such. 

Forest Filre Hazards 

In this discussion, the term hazard will be used in its technical sense tt) 
denote any factor which might in any way increase or decrease the risk 
to the forest through the agency of fire. Thus, there are two kinds of hazard, 
positive hazard which increases the chance of fi re, and negative hazard 
which decreases the risk (5). Under this definition a look-out tower is a 
negative hazard for it decreases the risk of fire loss; whereas a railroad 
right-of-way would constitute a positive hazard as it increases this risk. 
Hazards may also be grouped as to whether they are physical or moral. 
Physical hazards include all those factors of risk that are inherent in the 
forest itself or in its environment. Moral hazard is the additional uncer­
tainties created by man above that generally attributed to the several physical 
hazards. The term conflagration hazard is simply a term used to designate 
a combination of positive hazards that may give rise to an extremely de­
structive fire. Physical and moral hazard can be further divided into a 
number of broad divisions as the following discussion will indicate. 

Climatic or meteorological hazard includes all the climatic factors which 
might in any way affect the possibility of a forest being injured by fire. 
Constant climatic hazard makes certain forest regions greater risks than 
others, while within each forest region fluctuating weather conditions in­
crease or decrease the risk to any particular forest area above or below that 
of the average for the region. The coast forests of the Pacific northwest 
are generally of low climatic hazard, although occasional fluctuations in 
weather conditions may increase the climatic hazard tremendously for a short 
time. Climatic hazards include rain, snow, lightning, humidity, evaporation, 
wind, fog, and temperature (6). Several of these climatic hazards usually 
act in combination with still other physical hazards and it is very difficult, 
if not impossible, to evaluate each factor separately. 

The constant climatic hazards in Michigan determine the average length 
of the fire season and materially affect its intensity. Precipitation here is 
the principal factor of climatic hazard. The average annual precipitation 
over the northern half of the Lower Peninsula and the eastern part of the 
Upper Peninsula is approximately 25 to 30 inches. The rest of Michigan 
receives a little more rain, approximately 30 to 35 inches. Total rainfall in 
itself is no direct criterion of hazard; the time of the year that this precipita­
tion occurs and the frequency of precipitation is much more important. 
Michigan, especially the southern part of the Lower Peninsula, has are· 
markably even distribution of rainfall. The precipitation during the grow-
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ing season, May to September inclusive, is approximately 15 to 18 inches 
for the northern part of the Lower Peninsula and eas tern part of the Upper 
Peninsula. This is two per cent above the average monthly precipitation 
for the year. U nfortunately, during the months of 1V1arch , April, and 
October, when a n excess of rain would be especially desirable, the rainfall is 
normal or even sli ghtly below normal, amounting to from one to two and 
one-half inches. August is the dri es t of the summer months and this doubt­
less, is one of the factors that causes an increase in the number of fires 
during this month . _Michigan is covered with snow for a period of 120 
days in the Upper Peninsula and for 90 days in the northern half of the 
Lower Peninsula (7) . During this period, of course, the fire ha zard IS 

negligible. 
The data in the last paragraph are based on averages, but it should be 

remembered that the departure from these averages is very important in 
predicting probable co nRagrat ion hazard. _Michigan is ratber favorably 
situated in this respect, weather reports showing that the frequency of 
precipitation, being less than one-half the average, is about 30 per cent. 
Approximately one-third of the days in the U pper Peninsula have .01 in ch 
of rain. The northern part of the Lower Peninsula, however , has fewer 
rainy days . These days can, furthermore, be bunched and bring about ex­
cessive positive hazard during the rest of the month. As a matter of fact 
weather statistics show that an average of two 20-day droughts with less 
than .25 inch of rainfall in 24 hours occur during March to September in­
clusive (7). These figures all tend to show that the positive precipitation 
hazard in the Lake States is greater than all other forest regi ons except the 
R ocky M:ountain region and the southwest. 

Lightning, a climatic hazard of much importance in many parts of the 
United States , is of minor considerati on in Michigan because electrical storms 
here are generally accompanied by rain which quenches any lightning fire s 
that may start. Only one per cent of the fires in Michigan are attributable 
to li ghtniug (8). The other climatic hazards such as humidity, evaporation. 
and temperature are either the resultant of several factors, or operate in 
conjuncti on with ~ti ll ()lher physical hazards, ane! will be considered in COl1-

nection with edaphic llazard. -
Edaphic or soil hazard refers to those physical hazards of site upon which 

the forest is g rowi ng. The composition and the phys ical conditi on of t he 
soil and the underlying strata influence its water-holding capacity. The litter 
and humus which by its character and abundance influences the hazard, depends 
also partly for its inflammability on the moisture content of the mineral 
soil beneath. Temperature measurements do not show any relation to the 
moisture content of the litter and humus hecause vari ous other climatic and 
edaphic factors influence relative humidity and its subsequent effect on 
evaporation (9). The relative hum idi ty in Michigan is generally over 50 
per cent and the evapo rati on lower than in other inland regions. These 
factors tend to reduce the fire hazard. It must be remembered, however. 
that the initial precipitation is rather low and that the character and physical 
condition of much of Michigan's forest soil is such as to minimize these 
seemingly favorable factors. The porous sandy nature of the soi l on the 
jack pine plains tends to abso rb and release moisture very readily. Thus. 
the actual inflammability may be very g reat despi te a comparatively high 
humidity and low evaporati on. 

The moisture conten t of the litter and humus is dependent on so many 
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factors that the measurement of anyone of these factors will not indicate 
the inflammability of the forest floor. Relative humidity, without doubt, is 
the best indirect indicator of the probable trend of the moisture content of 
the forest floor, although it would seem that a very careful study of the 
other factors of hazard must be made for each individual locality before 
much reliability can be placed on relative humidity readings. Direct meas­
urement of the moisture content of the duff is, of course, the most accurate 
and simplest method of determining the present inflammability of the litter 
and humus but it does not give any indication of probable future trend. 

Biotic or occupancy hazard refers to the plant life occupying the site. 
Coniferous stands are always considered a much greater hazard than broad­
leaf stands. Not only are the species of tree and the stocking important 
factors of biotic hazard, but the age of the trees must also be considered. 
Young stands, for example, incur larger losses per unit of 'value than do older 
stands. Thus, in young growth, a fire may often resu lt in a total loss , 
whereas, in an older stand, the damage will usually be partial. This is due 
to two independent factors: I<irst, the trees as they grow older become 
more fire resistant, and many may sunive the f1re. Second, those trees 
killed or damaged in older stands usually have a salvage value. The sil'vi­
cultural system of management, too, influences the biotic hazard. Thus, 
forests with a dense understory, as compared to oncs without such an 
understory, usually ha\'e a smaller risk of kindl ing because the moisture 
in the leaf litter is consen'ed (10). J lowe\'er. during a drought these same 
stands have a greater risk of burning because of the additional small com­
bustible material present, and because it incrcases the task of suppression. 

Pure coniferous stands, such as are found on the sandy plains and in 
many of the swamps of Michigan, are more hazardous than similarly 
located stands of hardwoods. Part of Michigan is covered by very open 
stands of scrub oak, popple, and occasional pines accompanied by a very 
inflammable ground cover consisting of sweet fern, grasses, and other 
small plants. Here the risk of fire is very great, but the damage per acre, 
due to understocking with inferior species of trees, is comparatively smal1. 
In Michigan's northern hardwood-hemlock type, the hazard is generally less 
than in coni ferous stands of the same age and stocking. 

Topographic hazards refer to topographic features such as streams, rock 
ledges, slope, and exposure, which often have a material effect on the hazard. 
Thus, it has been found that the moisture content on a north slope may be 
above the danger point, which is eight per cent of moisture, for three-fifths 
of the season as compared with one-third of the season on a southern slope 
(11). Railroads in a plains country need a more extensive system of fire 
prevention than in a mountainous region because t11e railroads follow the 
water courses in the latter (12). However, the forced draft necessary to 
get over mountain grades tends to create a very serious kindli ng hazard un·­
less the right-of-way is clean. Rivers and barren mountain ridges are ex­
cellent fire li nes, materially reducing the conflagration hazard. Topographic 
hazard in :Michigan is not very important because the general level character 
of the country does not materially influence climatic, edaphic, and occupancy 
hazards. Poorly drained depressions increase or decrease the hazard. Dur­
ing the average season most swamps are a negative hazard, but during dry 
periods such swamps become menaces. Swamp fires usually are very de­
structive, and cost, per unit of value and area burned over, a great deal more 
for suppression than any other type of fire. 
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Exposure hazard refers to all cultural features constructed by man. An 
objection to this classification may be made in that the hazard of any mar~­
made structure is dependent on his vigilance or lack of it, and hence, IS 

really a moral hazard. Underwriters, however, are wont to consider that a 
railroad, for instance, definitely increases the hazard irrespecti ve of ~he 
care taken in preventing fire (13). No matter how great the precautlOn 
taken, fires still seem to occur, and thus the justification of considering such 
cultural structures as constituting a distinct hazard. Railroads, _ farms, 
towns, roads, logging operations, mines, and other industrial establishments 
constitute some of the commoner exposure hazards. Towns are usually 
considered a positive hazard. 

1'here is considerable difference of opinion, however, as to whether such 
cultural objects as roads, railroads, and camp sites, can be considered posi­
tive or negative hazards . Roads are said to increase the efficiency of the pro­
tective forces, and therefore, are considered a distinct negative hazard by 
some. Any operation employing labor such as a hotel or logging operation, 
if properly protected, is considered as an aid in suppression as it serves as 
a source of fire fighters. The countries of western Europe, where a perma­
nent system of roads covers every managed forest are used as examples 0 f 
how such cultural exposure hazards reduce the risk of fire losses. 

It is true that roads and towns aid in forest protection in Michigan as 
they do in Europe. but it is also true that the people who use these roads 
here do not fully understand the economic and social significance of the 
forest as well as do the people of Europe. The ultimate cause of fire in 
l\1ichigan is almost exclusively due to man's presence. As long as the fires 
due to the carelessness of man increase, improvements which aid him in 
gaining access to the forest and in remaining there, must be considered 
overwhelming positive hazards. When the people of Michigan and the 
residents of other states who enjoy our hospitali ty realize the value of 
forest growth and actively aid in forest protection by the example they set, 
then will motorized highways, hotels, and towns be a greater aid in pro­
tection than they are a danger. j\s forest fire conscientiousness is created. 
all such exposure hazards will tend to decrease the chance of fire loss, but, 
at the present time, the forest area that is not frequented by man has a very 
small kindling risk. This outweighs the difficulty of suppression which 
arises when men must travel long distances on foot to get to the fire because 
there are no roads. 

Railroads, then, are a distinct positive hazard not only in their operation 
but, also, in that they offer access by man to the forest area. In those states 
(Michigan not included) in which railroads are held strictly accountable for 
fires caused in connec.tion with the railroad's operation, the positive hazard 
will be somewhat reduced because damages can be collected (14). Of 
course, many fires start along a railroad right-of-way for which the railroad 
can not be held responsible. Railroads in Michigan are required to keep 
their right-of-way clean and have their locomotives properly equipped with 
spark arresters. The numerous suggestions made by Michigan fire wardens 
to reduce the rai lroad fire hazard include sa fety strips along right-of-ways, 
patrols, and more rigid inspection. 

Logging operations in Michigan are not as important exposure hazards 
as they are generally credited with being, as only about twu per cent of our 
fires originate in this way. Fi re wardens in touch with the situation suggest 
that this hazard can be still further reduced by education, brush disposal, 
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cleaning up logging right-of-ways, and requiring companies to put their 
wood's crews on the fire lin e. T he influx of pioneer farmers has materially 
increased the positive exposure haza rd in many parts of Michigan. This 
hazard is steadily increasing despite the edu cational propaganda being used 
to combat it. State fir e wardens believe that the new permit system of 
slash burning in land clearin g will materially aid in reducing this type of 
hazard. Carelessness in road building has been r espo nsibl e for many fir es 
in the Upper Peninsula. 1\ permit to burn refuse, and holding contractors 
liable for damages is consiel ered the best means of meeting thi s hazard . 

Protection hazard, a form of exposure hazard, constitutes all those forces 
brought to bear by man to mitigate the destructive positive hazards to which 
the forest is subject. Grazing is a protective hazard, then, when it is 
used to r educe the biotic hazard by over-grazing or when the runways serve 
as a fire line in fire protective work ( 15 ). l{oads, trai ls, and telephone 
lines are distinctly classed as protective hazards when they are used in 
connection with fire protection. R oads, for instance, must be weighed both 
as to their protective hazard and the positive exposure hazard created by 
them. Thus some roaels, essential to efficient protection, may on the whole 
be considered a distinct asset, whereas a road which tends to bring a large 
number of transients into the region and is of littl e value for protection may 
be a positive hazard . The protective hazard always receives considerable 
attention because it is usually possible to measure its component parts and 
determine an index figure to show its effl ciency year by year and to compare 
one protective unit with another. 

Forest protection in M ichigan is being carried on almost exclusively by 
the State and Federal Governments. Very few pri vate owners attempt 
systemat ic forest protection. 1\s stated by Peterson ( 16) 1\ '1 ichigan is in 
urgent need of additional appropriations to reduce the fir e loss to a mini ­
mum. Still, M ichigan protection, considering the severe positive hazard" 
to which the fores ts are exposed, is much more efficient than might be 
expected. Statistical reports prepared by the Lake States Forest Experi­
ment Station tend to show that Michigan compares favorably in many re­
spects with the other Lake States in the handling of its fire problem. The 
total average fire damage reported in M ichigan is only $58,500 and the 
average size of the fires over the last ten-year period was 339 acres . The 
last five years has seen a material reduction in the number of acres per 
hre; the average hre for 1919-23 burned 'over 100 acres less than the fires 
of the previous five years. Approximately 73 per cent of the fires in 
Michigan every year burn over more than 10 acres. The total area burned 
annually averages 256,680 acres o r approximately one and one-half per 
cent of the forest area of Michigan es timated to require fire protection. 
These figures show that Michigan's fo rests are exposed to a very serious 
fire hazard and that much must sti ll be done, both in the matter of expendi­
tures and efficiency, to lower the hazard to a reasonable level. 

At the present time, the fire rotation is shorter than the average tree 
rotation which is incompatible with the practice of forestry. If the timber 
land burns over faster than the timber grows, the forester's efforts are 
futile. Other states have successfully coped with excessive fire loss, and 
Michigan can do likewise. 

Moral hazard is the most important fire hazard. It can be divided into 
incendiary hazard and negligence hazard. Of the two, the latter is generally 
the most important, and also, the most difficult to control. Forest protective 
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organizations find that their best weapon against negligence hazard is educa­
tion. Constructin g and maintaining such negati ve ex posure hazards as pre­
pared fire-places for touri sts and supervised camp g rounds also tends to 
reduce negligence hazard. They find too, tha t the measurement of thi s 
hazard is practically impossible. Efforts have been made t o divide the 
negligence hazard into classes dependent on the source. Thus, hunters and 
fi she.'-men may be considered lesser hazards than campers and tourists, because 
they realize more fully the effec t o f fir e. O n the other hand, the camper 
and tourist whil e admittedly more likely to set fires, are usually restricted to 
certa in localiti es along the mean s 0 f communication, where the protecti \'e 
organi zati on can take special precautions ; th e sportsmen, on the other hand , 
penetrate the most inaccess ible regions, making detection and subsequ ent sup ­
pression much more diffl cult. J ncendi a ry haza rd is also class ified as to 
origin. Fires are often set by those who think they see an improvement 
wrought by the use ,-of fire, as, for in stan ce, fir es used to improve pasturage 
or to decrease fl re hazard (1 7) . O th er fir es are set with malicious intent 
either toward a neighbor , a member o f the protective organi zation, or so­
ciety in general. T hi s g roup includes fir es set by imbecil es and pyromaniacs 
who cannot be held r esponsible for their actions. Fires are at times also 
se t by those seeking the job of extinguishing them. 

The negligent moral hazard is especia lly important in forest protection in 
M ichigan because of the large influx of tourists, hunters, and fi shermen 
with Gttle kn owledge of the inflammable cha racter of forest growth. Pre­
venti on through edu cati on by means of pos ters, personal soli citati on, and 
newspapers is the best means of reducing such hazard . F ire permits, desig­
nated fire-places and camp sites, ash receptacles on automobiles, prohibiting 
the use of factory made cigarettes, no smoking in the fores t, t he closing of 
the hunting season c1uring drought, and active prosecution, are some o f the 
sugges ti ons offered by the State conser vati on officers to reduce moral hazard . 
Over 50 per cent of the fir es in :Michi gan are directly chargeable to negli gent 
hazard whereas only two per cent o f th em a re incendiary. 

Conflag ration hazard is a real danger in 1\1ichigan although climat ic, 
edaphic, and biotic hazards are not especially favo rable to conflag rati on . 
T he vast contiguous fo rest areas due to the absence of negati ve topographi c 
and exposure hazards tend markedl y to increase the conflag ration hazard. 
The large size of the average fir e and the big percentage o f Eres burning 
over more than ten acres are statist ical proo f of the importance of the con­
flag ration hazard. Sufficient stati stical data are not available to indi cate how 
often a di stin ct confl agr ati on year may be expected . S ince 1914 there have 
been three years during whi ch the fir e hazard has been exceptional, namely, 
1920, 1923, and 1925. 

A ll causes of fi re a re thus included under one or more 0 f t he hazards 
discussed above. To decrease or eliminate any cause of fire, the hazards 
which a re responsible must fir st be studied and plans outlined fo r their 
control ( 18). It will be fo und that the element of moral hazard which is 
operative in most causes of fire cannot be completely controll ed . To elimi­
nate it would mean the removal of the accompanying phys ical hazards which 
is usually impossible. T hus, most hazards, whil e to some degree control1able, 
can never be eliminated. B efor e attempting to rate the above hazards in 
Michigan fo r insurance purposes or to di scuss possible means of organi zation, 
it is necessary to review briefl y past insurance history so that we may profit 
by experience. 
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The History and Present Status of Forest Insurance 

The first forest fire insurance of record was written by stock fire insur ­
ance companies in France and Ccrmany about 1~80 (44). These I"enturc:; 
were not I"ery successf ul either from the underwriter s's po in t o[ I"iew I)r 
from that of the insured ; the \'olu111e o[ business w as too small and the 
premium rates too high. Stock companies are still writ ing fores t insurance 
in these countri es t oday ( 19 and 20) . 

I n February, 1912, the :N on vegian 1\ I utua1 Forest I"ire J nsu rance Com­
pany was organized. l{ eports show that in December. ] 923, this company 
had insured 70 per ce nt of th e insurable acreage in ~o rway (43). It is 
e \'ident from this that in sp it e \l[ the small fire loss in that country, $1.37 
per acre, forest in surance is in great c1e11l~lld . 

.finland's chief natural resource is its timber. The importan ce of th '2 
forest industries and th e inability to elimill:ttc t he lire hazard by protection, 
early led to the di scuss ion of th e forest fir e in suran ce probl em. Today there 
are several mutual forest fire insurance compa ni es ()perating in Filliand (2 1). 
Saari (10), in his statisti ca l study, fo und that th e area o[ in sured fores t 
burned betwee n 191-+ and ] c)22 a mounted to 0.32 per ce nt ()f th e total area 
insured, whereas . the state forests burncd o\'c r during the sallle peri od 
amounted to 1.03 per cent. This would s<.'e 111 to . indi cate that insurance did 
not increase the m oral hazard hut may e \'Cn ha \ ' c decreased it. 

The first successful aUelllpt to insu re f()rc:-its in Sweden came in lS>1 9. 
This was offered by the Swedish Veritas, a poweriul stock c()mpany, with 
the aid 'o f Professor T. \ V. J onsso n, 0 f th e Forest .' \ eadem)', and a C0111-

mittee of the Swedi sh Tariff Society (44). 
Other countries havin g more or less stlccessiul fo rest in suran ce are 

Belgium , whose forest insurance is wriUen by genera l co mpani cs at hi gh 
rates (22), andll olland which has the di stin ct ion oi ba\'ing the o ld es t oper­
ating mutual forest insurance o rga ni zat ion. This company was founded :1t 
Zutphen in 1894 and has twel\'C~ classifications based chiefl y on bi()tic lnz­
ards. In the li ttle cuuntry of Denmark:, the Danish Plantation S()c iety has 
been insuring the propert)' o( its mC111bers si nce ] C)O.2. U nl )' pla ntations 
are insured and its liability. is limitecl to the cost of r eplanting th : a rea. 
Limited in surance cm'erage has been obta illahl e in Switzerland since 190G 
(23) . 

The Lon Ion Lloyds, 0 11 e of the world's largcst unclerwriters, has at various 
tim es written isolatecl policies in difTerent countri es . Tn recent years, they have 
limited thei r activiti es t o excess lin es recci \Td f rom other reputabl e C0 111-
palll es writing forest insurance. 

North American Insurance 

Forest insurance in A merica is a \'e ry recent c1c\'e1opment. Previous to 
1916 pDlicies were written only on the suli citati on of the property holder for 
the protection of odd lots of valuable timber for a fcw years or to aid in the 
floating of a bond issue. T he first organizatioll to acti\'ely solicit forest in­
surance in the U nited States was the Phoenix . \ ssura ncc Company o f 
London, E ng land. The Pacific Coast depart 111 ent 0 f this co mpa ny an­
nounced on April 8, 191G, that it would write timber insuran ce in \ Vashington 
and Oregon west of the Cascade m ountain s. This ventur did not prove 
remunerative and so was discontinued in 1918. The timber landowner 
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considered the insurance unsatisfactory because of the small line acceptible 
and because of the co-insurance clause attachment (24). 

The first organization in the United States dealing exclusively in forest 
insurance was the Timberlands 1\1 utualFire Insurance Company incorporated 
in New Hampshire, February 21, 1917 (25). The company did a very 
conservative business, insuring all kinds of timber but selecting its risks 
very carefully; lands close to railroads, recent slash, portable mills, picnic 
grounds, large cities, and other unfavorable exposure hazards "were 
avoided." The company dissolved at the end of 1918, having "established 
the principle of timberland insurance and not being particularly interested 
in the commercial aspect of the matter." The organization refunded ap­
proximately 14 per cent of the premiums collected from the policyholders 
in 1918 and returned five per cent anntlally on the guaranty capital (26). 

The operations of this company do not represent a fair example of what 
forest underwriters could expect in 1\1 ichigan. First, the company was ac­
tively engaged in insurance underwriting for only seven months, which is 
too short an experience upon which to base future operations. Secondly, the 
climatic hazard was far below the average during this same period, and there­
fore any loss ratio would be vcry misleading. Thirdly, this company was 
organized by a group of public-spirited cit izens who a lso held much of the 
insurance, and whose property was extremely well protected. Hence, the 
fire danger was below what it would be ordinarily. The Globe and 
Rutgers Fire Insurance Company took over the business of the Timberlands 
Mutual and still writes a small amount of forest insurance. 

In 1923 the I-lome Insurance Company of N ew York and its allied com­
panies, the Franklin Insurance Company 0 f Philadelphia and the City 0 f 
N ew York Insurance Company, offered to write forest insurance. Its 
coverage is restricted to forests in the northeast. In 1924, encouraged by 
its writings in merchantable timber, the company agreed to write plantation 
insurance. This was the first progressive plan for the insurance of non­
merchantable timber offered in this country. In the insurance schedules, the 
value of plantations up to 15 years is considered 80 per cent of the cost of 
planting, with compound interest atnve per cent from the date of planting, 
minus any decrease in normal stocking. Normal stocking is considered to 
be one per cent decrease in stocking per year (27). 

The I-lome Insurance Company has offered the timberland owners of thr: 
Northeast excellent protection, not only to merchantable timber but also 
to plantations. At the present time, however, no coverage is available on 
non-merchantable naturally grown stands, although this will doubtlessly in 
time become one of the more important lines in the forest insurance busi­
ness. To date, except for isolated policies, no insurance has been written 
in Michigan. 

Forest Insurance Organization 

Any organization to carry 011 successfully the extensive underwriting of 
forests must solve the following problems: 

1. It must have sufficient spread, covering not one but preferably many 
forest regions in order to avoid bankruptcy. A bad fire season might em­
bar:ass even the strongest company if its policies were localized in one 
regIOn. 

2. It must be operated at mlmmum expense. The premium must he 
largely an index of fire loss as the low returns from forestry investments, 
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the long period of time involved, and the uncertainti es other than fire arc 
such that expenses must be kept as low as p racticable. 

3. The organization must be willing and able to write all the coverage 
demanded. The soluti on here is not only a strong a nd large organization 
willing to write large lines subject to one risk, but also facilities to reinsure 
excess lines. 

4. Insurance companies mu st carryon fo rest insurance business with 
utmost efficiency to keep rates at such a figure that private forestry will be 
practical. This means a careful study of forest fire hazard, forest valua­
tion, and forest fi re damage. These problems are essential forestry prob­
lems and can not be adequately handled by insurance men without forestry 
training. 

It has already been pointed out that in the application of insurance, many 
individual r isks are transferred to some manager to hold and admini ster . 
The form that the management takes characterizes the several types of in­
surance business. Those organi zations that write insurance as a profit mak­
ing enterprise for the manager are usuall y known as stock companies, but if 
carried on as individuals t hey are known as "Lloyds ." If the manager is on 
a salary, the profits being returned to the policyholder, the business is on a 
co-operative basis. It is also possible for society through the state or na­
tional government to manage its own insurance. F inally, large corporations 
having extensive holdings not subj ect to the same conflagration hazard can 
afford to carry their O\'\'n in surance. Such self-insu rance is truly a form 
of insurance; instead of paying out premiums to another , the money is 
usually paid into a reserve fund to take care of allY losses that might occur. 
If no special reserve fund is carried, the 10."s must he paid out of the general 
assets of the business . 

Of these various types of organization, the stock company ranks first 
in the U nited States. In this corporate form, the stockholders, who have 
ri sked their capital in the venture, also receive any profits that may accrue. 
The officers of the company, who are also usually stockholders therein, de­
termine the general policies of insurance conduct and premium investment. 
The large organ iza tion 0 f the stock company with its many officials, ad­
justers, clerks, and agents results in a high expense ratio. A high expense 
rati o, of course, means high premium rates. This is to the di sadvantage of 
the stock insurance companies in writing forest insurance as the return on 
forest property is low. Even under these conditions they will doubtless 
continue to write more and more forest insurance as the margin of profit 
becomes larger in timber production. For the time being, they must of 
necess ity write all the insurance because no other type of organizati on is 
in the field. 

Individual underwriters usually call themselves Lloyds afte r the worlel 
renowned London L loyds. Each company of a L loyd organization under­
writes a small part of many risks, and there fore the destruction of any 
particular risk will only cause it a small loss. It would seem that the Lloyd 
principle of small indi vidual lines written by adequately secured under­
writers, at low operating costs, but at a small margin of profit, might furnish 
an excellent scheme of fo rest insurance underwriting. It might be possible 
in time to build up a strong organization of L loyds in this country, em­
bodying all these advantages. 1\110st states now have rather stringent re­
quirements for Lloyd associations. To do business in M ichigan, such an 
organization must deposit $200,000 as security, and cannot expose itself to 
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a loss on any ri sk in excess of onc-fifth of their assets and underwritin<Y lia­
bility (28). Such an organization to write forest insurance succes:fullv 
would not only have to hc satisfied with a small margin of profit but woul~l 
have to have suffi cient members to enable large timberland owners to obtain 
complete coverage. 

Co-operative property in surance is conducted by a salaried or commissioned 
manager, any profit or loss goin g directly to the policyholders. The mutual 
form of organization f() r furest in surance has several drawbacl\:s. Perhaps 
the most important of these is that the forest risks are very generally sub­
j ect to. a conHagration hazard which thc mutual organi zation cannot meet 
unless lt has a very large resene. /\ local mutual, then, cO\'ering a small 
portion of a statc would bc out of the qucstion . The general mutual offers 
the only co-operativc forest insu ran ce cntcrpri se that is immediately appli ­
cable. Such a mutual would genc rally lack thc close and sympathetic super­
V1S10ll of th e policy holders , but it woulcl ha \'e sufficient other business to 
allow it to carry fore st underwriting during the pioneer stage at approxi ­
mately the loss ratio. Th e cxpcJ:ses could be spread over the general business 
of the mutual, and an extraordinary loss in anyone year could be met from 
the reserve fund. 

There still remains to bc co nsiclered state in surance and self -insurance. 
Theoretically govcrnm cntal cnterpri se, because it can be conductcd at cost 
and on a large scalc, should bc the cheapest form of business organization. 
Voluntary governmental fl re insurancc has success fully competed with pri­
vate insurance in man y countries of Europe (29) . It seems doubtful , how­
ever, whether a si milar enterpri se would succeed here. Thc only advantages 
that can be claimed for such voluntary gO\'Crl1m e11t in surance m'er th e mutual 
enterprise are g reater security ancl freedom from taxation. :Mutual in­
surance has, howe\'e r , a grcater degree of priYate initiati\'e which would 
tend to outweigh these ach'antages. 

Compulsory forest insurance, no mattcr by whum administcred, has 
sever~l very important acJ\'alltages i 11 that all risks are gathered together 
reducmg the uncertain lusses to a minimum. Cumpulsory governmental in­
surance would then. theuretically, furnish in suran ce at the lowcst rate possi­
ble; the combination of all ri sks sccures a more accuratelv dctermined loss 
ratio, the vast amount 0 f business also dec reases the exp~n se per unit and, 
finally, no profits nor spcc ial rese n T funds need be earned. Even with 
all these advantages, there are many who have 11 0 faith in gm'ernmental par­
ticipation in business and fee l that such insurance would be a failure. 

The first concrete suggestion for compulsory gm'ernmental for es t insuranc: 
in the United States was put fo rward by D. E . Brewster in 1920 (30). Th~ :-; 
plan combined fire protection and insurance. A ll forest lands save the farm 
woodlots were to be assessed at thcir true \"alue with due regard for moral 
hazard. The miminum value was to be $1.00 per acre and the premium 
thereon two cents. In 1923. the writer prepared a plan of gm'ernmental com­
pulsory forest insurance with some fundam ental differences from the above 
plan (31). U nder Brewster's pl an, any ad diti onal valuation above the 
minimum of $1.00 per acre was depcndent upon a fi eld inspection by aj1 
appraiser. Even with a preliminary general .suney and classiflcation, it 
seems that it would be physically impossible to appraise all .our cut-over lanel. 
The new plan called for the preparation of conservative tables of value for 
all species, mixtures a nd regions to be used by the owner as an aid in deter­
mining the true value of his land. 
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The new plan also embraced the entire country, the actual insurance ad­
mini stration, with federal supenision, being left to the several states, with 
the Federal Government r einsuring all ri sks at the burning rate. T his rein­
surance feature and participation of the F ederal Go \'ernment would tend to 
secure uni form insurancc practice and would materiall y cheapen the cost 0 f 
such insurance, as the Federal Go \'ernment would carr v most of the con­
flagration hazard. M ichigan or all Y other state by itsel f ~ s cntirely too small 
an area as a basis fo r in surance with the conAag rati on hazard included . 
The expense to the F ederal Gm'e rnment would be \'cry small; an additional 
fi scal agent to r eceive the premiums fr om the states and to payout indemn i­
ties, and a few fo res t actuaries to supeni se the actual insurance admini stra­
tion would be ample. 

Brewster fi xes a fl a t rate 0 11 all propcrty rcgardl ess of hazard . O f course, 
such a stand would give rise to un encling criticism. It is obvi ous that there 
are some timberlands which are man y times as hazardous as other t racts. The 
writer prepared examples of detail cd schedules o f rates for thc Lake States 
and N ew E ngland bascd upon the se\'eral hazards. The' maximum annual 
premium per one hundred dollars worth of insurance in the L ake States fr om 
this schedul e is 95 cents, the average premium would be approximately 55 
cents, and the minimum se \'en cent s. The Lake States schedule is included 
under the secti on on, "Insuran ce Rate,.;. " T hese ratcs arc bascd on the full 
valuation of a ll the forest land in the region, including gO\'ernment and state. 
The author beli eves that the plan as outlined here has enough inhcrent ad ­
vantages to be success full y carried on by the gm'e rnment. 

W e now come to the last possibl e method of handling forcs t in surance; 
namely, self-insuran ce. Self-insuran ce is practi cal onl y because of thc ex­
pense rati o present in all other forms o f insurancc. >'\pprClximately 45 pe r 
cent of the insurance premium coll ecte el by stock companies goes to pay 
administrati on cos ts ( 32) . A few large industri al co nce rn s w ith r isks 
scattered throughout the country carry no outside insurance. Tn yiew o f 
the high costs o f administration, the F ederal GO\'ernm ent, ma ll Y of the states. 
and some o f the large r private t imber lanel holders can afforel to write their 
own fores t insuran ce. A ny fo res t business before attempti ng to insure it se1 [ 
should determin e approximately how great the averagc an11lpl loss will be, 
the probable vari ati on, and the frequency of conflag rati ons. /\ company 
will find self-insurance ad\'antageous only when it has mall Y pieces o f fores t 
property so separated as not to be subj ect t o the same conflag rati on . Large 
lumber compan ies owning ex tended areas so blocked and connected that a 
fire starting on the tract is likely , under fayorahle conditi ons, to burn it all 
over , is not a safe forestry ilwes tment with only self-insurance, no matter 
how la rge the area. The bes t results with self-insurance will be obtained if 
the company owns property in se\' eral o f the fo res t regions of the country. 
A bad season in one region will o ften be offset by a fa vo rable season in an ­
other. lVIos t businesses of tree production will , fo r admini strati \'e reasons , 
be limited to compact blocks o f land centering a round a single manu facturing 
unit or one or more shipping centers. This necessarily means considerable 
conflagration hazard which, unless the business is excepti onally la rge, can 
be adequatel y provided fo r only by some form of outside insurance. 

Insurance Rates and Rating 

A ll property insurance premiums are at the present t ime determined from 
rating schedules. These schedules are based upon one or more basic 
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charges to which additi ons and subtractions are made for differences in 
the hazard . They a re drawn up by experi enced underwriters who rely upon 
their judgment and experience as to what the charge for a particular hazard 
should be. The lack of proper st ati stical reco rds makes it difficult to d e­
termine rates from past experience, and companies, fo r thi s reason, hesitate 
in adopting experi ence ra ting . But, if rates cannot be based upon experience 
in ordinary fir e in surance, it is obvious that experi ence ratin g in forest in­
surance is at present also impossible. Fores t fir e statist ics are at best 
unsatisfactory . No organizati on is today collecting the data that must be 
avail able if insurance rates are t o be formulated from actual pas t experi ence . 
Reform in the coll ecti on of fo rest fi re statistics has been urged by various 
writers (33 ) . In the words of S parhawk (34 ) : " O ur fir e reco rds are in­
complete, inaccurate, and lacking in uni fo rmity, and do not in most cases 
give the details necessa ry fo r proper class ifi cati on "vhile our kn owl edge 0 f 
the values at stake is even more defi cient. " S parhawk recommended a 
central acturial bureau, but, thus far, li ttle headway has been made either in 
the method of collecting the data, its accuracy, or its compilation. 

The present methods of co ll ectin g fo res t fir e data are often fundamental ly 
wrong . The appraisal o f the value damage by local wardens is particularly 
obj ectionable. There are few men r eportin g fir es in the State of M ichi gan 
who have a good co nception of the prin ciples underlying the determina­
tion of value in non-merchantable timber, a nd , as a r esult, such losses are 
seldom reported. A similar co nditi on prevails to a more or less extent in 
every organization coll ec tin g fi re data in thi s country. F urthermore, the 
man in the fi eld should not be called upon to make estimates that require both 
considerable time and technical t raining . H is efforts should be directed chiefly 
toward preventi on and suppression. 

It is impossible under present conditions to send a special appraiser t o 
each fire, but, even 11 0 W, it would seem that large fir es could be handled in 
this way. For the average fi re, the repo rt must still be compiled by th~ 
local warden , but the data called for can be clarifi ed. The area burn ed over 
should be tabulated by ac res, or better yet, on large r irregular fir es , by 
metes and bounds accompani ed by a rough sketch map. The average di ­
ameter, the species and density of the t rees , and the site should be enu­
merated , together with the approximate llumber of trees damaged or killed 
( 18) . The elapsed time and other data now customarily collected for each 
fire to determine the effi ciency of the protecti ve organizati on, and to de­
termine various factors o f hazard need littl e revision. A r epor t covering 
points enumerated above can be fi lled out wi th g reater accuracy by the 
average warden than the ones now in use. 

The data collected should be t ransmitted to a fo res t actuary who is not 
only well acquainted with the localiti es from which the repo rts come but 
who is al so thoroughly conversan t with the subj ects of forest va luation ar,d 
statistical methods. The tabulations made by him should he by regions, typ~s , 
age groups, and causes. \ Vhi le it would , doubtless, be best to coll ect and tabu­
late the data not only by these groups hut also as Sparhawk (34 ) sugges ts, by 
degrees o f occupancy and exposure hazard, it is ques tionable whether the 
fie ld man should at t his time be burdened with such additional work 
N ot only does it mean more t ime to fi ll out the report but it would tend to 
make the reporter careless and indifferent toward the entire report because 
the information desired is so indefin ite. Nor could uniformity be secured 
because no rig id rules can be laid down wi th our present knowledge, and 
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each man woul d have to rely upon hi s own judgment as to the grades of 
hazard. It would seem that such detail ed stati stical methods will have to 
await the t ime when a]] major fir es will be apprai seel by a trained fores t 
actuary. 

It has been argued, too, that the dama o'es should be expressed in units of 
measure in stead of monetary units or, if monetary units c:. re u sed, they should 
be fi xed for at least a decael ~ and should not fluctuate according to changes 
in marke t pri ces ( 35 ) . ] t is not witbin the scope of this pape r to go into 
the merits of these and other sugges ti ons fo r the reform of forest fire 
statisti cs. It must be r emembered, however, that basic data should be col­
lected and then tabulated in such fo rm as to lend itself to various interpreta­
tions. Thus, primary tabulati ons o f loss should he in units of measure­
ment fr om which any monetary yalue desi reel can be calculated. Protective 
effort should be tabulated by man-hours. J t cannot be urged too strongiy 
that changes in stati st ical methoels shoulel onl ), be made after thorough and 
painstaking consideration . 

F ew ex haustive s tati st ical studi es of fo rest fires ha ve heen undertaken 
in thi s coun try, save the adm irabl e but restricted analytical study of Show 
and Kotok for Cali fo rni a (1). This dearth of stati st ical studies is ch ieR v 
due to a lack of data or , if availabl e, th ey have generally been very unre­
liable and not susceptibl e to statist ical anal ys is. The Lake States Forest 
Experiment Station has been working upon a general study, some phases 
of which ha've already been completed . Fo r insurance purposes , the peri od of 
time covered by the data at hand is too short to he 0 f much value in de­
termining rating schedules, but it is not necessary, as one writer states ( 14 ), 
that experience rating alone shoulcl he used to secure satisfactory rates for 
forest insurance. The Scandina\·jan countri es, surely, have satisfactory 
forest insurance rating. but they ha\'c not been able to bJ.se their rates on 
experi ence rating schedules. 

The first schedul e of rates foll owillg is in tended for the use of private 
compan ies now engaged i 11 writing the usual fire insurance lines. The 
second schedule was prepared for the Senate Committee on Reforestation, 
67th Congress (3 1) and is reproduced here to show the probable rates possi ­
ble in the Lake States, i f all forest property were insured by the Govern­
ment. According to our meager stati st ical knowledge, approximately 1:2 
cents per 100 dollars represent the actual annual burning rate. If this were 
a reliabl e figur e the in surance premium would be 25 cents per 100 dollar:; 
wo rth of in surance 0 11 forest land of average hazard. Naturally, insurance 
will be taken out on the more hazardous fo res ts fir st, and the damage in ­
curred would be more accurately calculated than now. Both of these fac tor.:; 
would t end to increase the burning rate and, hence, the average rate as cal­
culated from the fir st schedule is considerably hi gher than thi s. 
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SCH EDULE I - FOREST INSUlANCE SCHEDULE OF RATES FOR THE STATE OF MICHIGAN- COMMERCIAL 
COMPANIES 

P lus Minu s 

Basic charge per 3100 or insurance 

Exposure hazard on property or on ad jacent property: 
Ra ilroad right-of-way . 
Coal burning ... . . 
Spa rk arresters . . . 
r:at rol system .. 
I' Ire lin es .... . . . . .. .. .. 
Rai lroad fire fightillg foree . 
Right-or-way clea ll . . . . . . . . . . . 

(Maximum deduction 1~ relils. Coai burll'ing '22 ·C~ lIt S. ) 

Motorized highway . .. 
Right-or-way clean . 
Fire line .. ..... . ... . ... . 
Patrol . . . . . ........ . 

Wagon road or t rail : 
Right-of-way clean . 

Summer resort or camp ground . 
Fire protective system . 

Logging . . . . . . ... . . ..... . 
Coal hurning machin ery . 

Spark a rresters. . . . . .. 
Fire protect ive system . . 

Olher indu str ial establishm cnts. 
Fire protective sys tem . 

Farms ..... .. .......... . 
Land clearing going on . 

Exposure hazard within two miles of property: 
Railroad right-or-way. 

Coal burning . .... . 
Spark arresters . . . ......... . . 
Patrol sys tem 
Fire lin es ... .. ........ . . 
Ha ilroad fire fi gh I in l-( force . 
Eight-of-way clean . 

M otorized highway . . 
Hight-of-w ay clea n . 
Fire lin es. 
Patrol . 

Wagon road or trai l: 
Righ t-of-way clean . 

Summer resor t or camp grou nd . 
Fire protecti\'e system . 

Logging ....... ........ . 
Coal burnill g machin ery . 

Spark arresters . . . . . 
Fi re protective system 

Other indu strial es lablishmellts . 
Fire protecti\'c systems. 

Farms .. .......... . ............... .. .... . 
Land clearillg goi llg Oil . 

----

SO 75 

.20 

. 10 

. 10-. 30 

0-. 25 

0-. J5 
10 

0-. 40 

0-. 20 
.10- 40 

. 10 

.05 

.05-. 15 

0-. 15 

0- JO 
.05 

0-. 20 

0-. 10 
. 05- .20 

Towns of und er .500 inhabitanls wil hin two mil es of property . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10- .20 
Illcrease charge in direct proportion to population and decreast' charge twice the base charge for each 

add itional mile distant. 

No charge wh en o\'er .50 milcs away . 

M aximum charge SO .. 50. 

Slash : 
If property or property ad jacent has been logged within 10 years without adequate brush disposal . . 15-. 30 

----

0- 08 
0-. 10 
0-. 10 
0- 10 
0-. 05 

0-. 05 
0-. 10 
0-. 1.5 

0-. 05 

0-. 15 

U- U7 
U-. 15 

0- 40 

0-. 04 
0-. 05 
0-. 05 
0-. 05 
0-. 03 

o-. m 
0-. 05 
0-. 08 

0-. 03 

0- 10 

0-. 04 
0-. 10 

0- .20 

Protected by fire lill e .......... ... . . .. ... ... . ... . ... 0- . 15 
If within two miles of SHch property . .07-. 15 
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Sport: 
Fishable water on or within one-fourth mile of 1 
Fishable water within 2 miles of properly .. 
Land posted with warnings . 

Blueberry land: 
On property or adjacent . . .. 
Within 2 mil es of property. 

Nature or stand: 
Plantations alld young growth under 25 yr:lrs 0 

Conifers . . ... . 
Mixed stands .. 
Broadleaf. .. . . ... .. . . . ........ . 

Pure (90r;i) con ifers over 25 years .. . 
Swamp broadleaf type . 

Protection: 
System of detection and suppression 
System of fire lines. . ........... . 

Conflagration hazard . 
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SCHEDULE I (Co ntinued) 

Sport: 
Fishable water on or within one-follrt h mile of proprrty ... . 
Fishable water within 2 miles of property. 
Land posted with warnings . 

Blueberry land: 
On property or adjacent . . . .. . 
Withiu 2 miles of property . . . 

Nature of stand: 
Plantations a lld youllg growth under 25 ),P:us of agp: 

Conifers 
Mixed stands .. . 
Broadleaf . . .. . .. . .. .......... . 

Pure (90'fc ) conifers over 2.1 )'l'ar~ . . . .. ... . ... . . 
Swamp broadleaf type . 

Protection: 
System of detect ioll and suppression 
System of fire lin es. 

Conflagration hazard ... 

Plus Minus 

. 0 . 10-. 20 
0-. 10 

to- 20 
0:') 10 

40 
20 

. 10 

.15 

0-. 50 

0-. 05 

. 10 

0- 1. 00 
0-. 50 
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SC HED ULE H - GOVERN MENTAL FOREST INSU RA NCE SCH EDULE OF RATES FOR THE LAKE STATES 

Basic charge, $0.25 per $100. 

Cultural features on property or ad jacent: 
Rai lroad right-or-way . 

Coal burning . . . ... ... . ... . 
Oil burning .... ... . 

Patrol system . . . . ... . ....... . 
Fire lines ......... .. . . . .. . .. . . . . .. . .. . 
Maintaining fire-figh ting organiza tion ....... .. ... . 
Keeping righ t-or-way clear of inflammable material . 

Motorized highway ......... . 
Fi re line a longside of road . . ..... . 
Fire line 50 feet back from road .. . ..... . . 
Keeping road clear of inflammable material . 

Summer resor t or camp ground . 

InduRtry : 
Logging .. . ....... . .. .. . . 
Coal-burning machinery .. 

Properly protected by spark arrrsters . 
Patrol .... . .. . ........ .. ... . 

Other industrial establishments .. 
U nfavorable labor ............. . 

Fire-fighting organizatio n ... . 
Earth roads (non-motorized ). 
Posted ... ........... . 
Trails ..... . . 

Cultural features within one mile of property : 
Railroad right-of-way . 
Oil burning . ...... . 
Coal burning .... . 

Patrol system. . ..... .... . 
Fi re lili es ......... ... . .. . .. ........ . 
Maintainin l!; fi re-fighting organiza tiuJl . . . . .. . ... .. . 
Keeping right-of-way clear of infianlllwbic material . 

CulLural features within one mile of property and over one-folll' th mile: 
Motorized highway ......... . . . ........ . .... ..... ..... .... ... .. . 

Fi re line alonl!;side of road ...... . 
1cire line 50 feet back from road ........ . . . 
Keeping road clear of inflammabl e material . 

Summer resort or camp ground ... 

Industry : 
Logging..... .. ... ....... . .. . .. . . ...... .. . 
Coal-burning machinery ................ . 
Property protectcd by spark a rresters, etc .. 
1)atrol . .. .. .... ........ .. . ... . 
Other industrial establishments . 

Unfavorable labor . . .. ... . 
Fi re-figh ting organi zation ..... . 

Earth roads (noll-motorizcd) .... . 

Property within 5 mi les of any incorporated town wit.h population of 3,000 or under . ............... . 
(Increase rate one-half in direct proportion with population and inversely in same proport ion accord­

ing to distance; i. e., town 15 miles away with population of 12,000 charges $0.45; maximum , $0.08; 
minimum, $0 .00 .) 

Property or adjacent property logged within 10 years without adequate disposal .. . .... . . 

If adjacent logged property segregated by fire line natural or arti fi cial. . . .... . ........ . . . 

Property within one mile of area logged without proper slash disposal. . .. ......... .. . . .. . . ... .... . 

If adequate fire lines are present ...... .. . ... ............ . .... . ........ .. .. . . . ... .. .. .. .. ... . 

Fishable streams (on proper ty or di rectly ad jacent) ..... .. ... . ......... .. .......... .. .. .. ... . .. . 
Fishable streams one mile away (no fire line) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ..... . 

Blueberry lands one mile away (no fi re lines) . ........... . . .. . ......... .. ... . . .. . 
Blueberry lands (on property adjacent) ..... .. . .. . .. .. ... ................. . 

Nature of stand: 
Plantations and young growth under 25 years old: 

Coniferous .. ..... ........ . .. ... ..... ... ... . .. . .. . .. . . 
Broadleaf .... .. ...... . . .. . .. . ...... . ... . ...... . 

P IU B Minu s 

SO 10 
.05 
. 02 

. 01 

.02 
.01- 02 

.01 
. 12 . .. 

.02 

. 06 

. 01 
.06 

. 02 

.02 
. 01 
. 01 

.04 
. 01-. 02 

' Oi ~: 02 
. 01 
. 01 
01 

.04 

. 01 

.0:2 
.01 
01 

.01 
01 

00 
. 01 
.0:3 
. 01 

.03 

. 01 

.01 
.01 
.01 

. 02 

. 02 
.01 
.01 

. 03 

. 05 

. 02 

. 02 

.02 

. 04 

. 02 

.01 

.02 

.08 

.05 

FOREST INSURANCE j 

Pure coniferous stands over 25 years old .. 
Swamp type ... . ..... ......... . . . . . 
Swamp type other than pure conifers . 

Protective features: 
System of patrol and suppression .......... . . 
Property visible from lookout not over 10 miles 
Property visible from lookou t not over 20 miles 

Fire line around property .... 
Maximum. 
Average .. 
Minimum . 

The values assigned to the 51 

are based mainly upon the op 
statistical or other evidence on 
tion on hazard. It is consider, 
use during the pioneer stage 0 

writing is very small and wh 
be exceptionally hazardous. I 
conservati sm . As soon as the 
tablished and the volume of 1 
anticipated that a decided dow 

Evaluation of Michl 

Insurance premiums are ord 
insured. This value would ha 
be too expensive for the insur 
issuing a policy. If a loss oc 
to determine the true yalue be 
property, the owner is usually 
people have any idea of the v. 
chantable. This is one of the 
business and is one of the rea~ 

The difficulty in valuing tin: 
the true or expectation value 
market value. In immature f 
time is commonly known as e 
that the terms used above ar, 
Merchantable value refers to 
now from any particular stan 
usually been measured entirely 
30 years old might produce on 
a ll that the tract would usua 
now beginning to realize that s 
in time be worth more than $<:: 
at the usual rate. The sales \ 
able value. If there is sufficiE 
value will rise to the true or E 
future value discounted to the 
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SCHEDULE II (Continued) 

Plus Minus 

Pure coniferous stands over 25 ycars old . 
Swamp type . . . . . . ... . .... 
Swamp type other than pure conifers 

P rotective features : 
System of patrol and suppression .... . ............ . . 
IJroperty visible from lookout not over 10 miles away . 
Property visible from lookout not over 20 miles away . 

Fire line around property ... ...... .. .. . . .. . .... . 
M aximum. . .. . . . ...... .. . . . 
Average . .... 
Minimum 

SO .95 
.5.5 
. 07 

$0 .02 
.01 
.02 

.01-. 08 
.03 
.03 

.02 

The values ass igned to the several hazards li sted in the foregoin o' schedules 
are based mainly upon the opini on of the author, and are substantiated by 
statistical or other evidence only in general, as discussed in the previous sec­
tion on hazard. It is considered that the commercial schedule is suitable for 
use during the pioneer stage of forest insurance when the volume of under­
writing is very small and when most of the risks that are written tend to 
be exceptionally hazard ous. If the schedule i in error, it i ' on the side of 
conservatism. As soon as the principle of forest underwriting has been es ­
tablished and the volume of business assumes substantial proportions, it is 
anticipated that a decided downward revision will be po sible. 

Evaluation of Miohigan Forest Growth for Insurance 
Purposes 

Insurance premiums are ordinarily based on the sales value of the property 
insured. This value would have to be determined by the owner as it would 
be too expensive for the insurance company to appraise the property before 
issuing a policy. If a loss occurs, inspection would usually be undertaken 
to determine the true value before and after the fire, In the case of most 
property, the owner is usually well aware of its approximate value; but few 
people have any idea of the value of a stand of timber that is not yet mer­
chantable. T his is one of the most difficult problems of the forest insurance 
business and i one of the reasons for it s slow development. 

The difficulty in valuing timber in l\1 ichigan i due chiefly to the fact that 
the true or expectation value usually differs so markedly from the sales or 
market value. In immature fore ts, future value discounted to the present 
time is commonly known as expectation value. It is well to point out here 
that the terms used above are not synonymous with merchantable value. 
Merchantable value refers to the value of the products that can be secured 
now from any parti cular stand of timber. In the past, the sales value has 
usually been measured entirely by merchantable value. Thus, a stand of pine 
30 yea rs old might produce only $45 worth of timber and this was therefore, 
a ll that the tract would usually bring if sold . Farsighted individuals are 
now beginning to realize that such a tract, if allowed to go on growing, would 
in time be worth more than $45 plus future expenses and compound interest 
at the usual rate. The sales value, then, would be more than the merchant­
able value. If there is sufficient competition in buying the ti mber, the sa l e~ 
value will rise to the true or expectation value which will, of course, be the 
future value discounted to the day of the sale at the goi ng rate of interest. 
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The future value used would be the merchantable value at that age when 
the timber as a growing crop would cease to retu rn the usual rate of interes t 
on the investment. V/ hen thi s age is reached for an y parti cula r stand , the 
expectation, sales, and merchantable yalues are the same. If the t imber is 
not then cut, the value, while in cr easing for a time, will not increase as fast 
a. the costs. The age at which these yalues fi rst meet can best be termed 
the age of economic maturity. 

The subj ect o f forest yaluati on has been trea ted hy many au tho rs (36, 
37,38) and will recei\'e only incidental treatment here. 

In Europe, the general publi c has alread y learned to appreciat e the po­
tential value of immature timber to such a degree that the difference hetw een 
the true value of trees over one-third rotation age and their sales \'alue has 
become small and prog ress ive insuran ce companies have heen abl e to de­
termin e the valua tion fo r such stands (39) . nut E urope, even with its 
century-long ex peri ence , cannot ll se expecta ti on value for stands younger 
than one-third the age of eco nomi c maturity. Thi s is due to the long period 
that must be covered by the calcul ations. \Vh o can foretell with any degree 
o f certainty what the haza rds. costs . and demand thirt\' to a hundred years 
in the fut~rc will he? E uropean fo resters and in sur:ance companies -have 
found it necessan' in such cases to hase their yaIues not on the expectatio 1l 
value but on rcpiacemcnt value, which compri ses the cos ts o( plantin g and 
other expenses , with compound interest to date (40 ) . T o pre,'ent fr aud ;;; . 
such as padd ed expenditures, a max imum fi gure must he set wh ich is not as 
high as the expectation value. Youn g . naturally seeded stands . when in ­
sured at replacement va luc, arhitraril y in clude th e (l\'e r;\ge cost of plantin ~ 
for the region. 

Can insurance companies in 1\ 111erica adopt th e meth od 0 ( "aluatioll used 
in Europe? Not wi thout radi cal modifi cati on , l)ecause the valuation of onr 
immature timber by expectati on and replaccment valu e might be much 
higher than the market yalu e. This would encourage incendiarism. Tnsur ­
ance value, generall y speaking, must co rrespond t o market value. U nder 
certain condi tions, plantations mi ght he in sured a t replacement yalue. A::. 
long as it remains in the hand s of the ori g inal owner and no financial strin g­
ency exists, the criti cism t hat the plantati on cann ot be sold at replacemen t 
value, and that, therefor e, a di stin ct moral hazard cx ists is not co rrect. \ ;Vherc 
the plantati on has changed hands, the purchase price should be used as the 
insurance value. 

The H ome In surance Company ha. as yet found no increased moral 
hazard in insuring plantati ons at slightly under ~O per cent of the replace­
ment costs . S ince it is the hope of fores ters t hat planting will in the future 
be reduced to a minimum by proper ha rves ting, it would seem that planta­
tion insuran ce will not be a very important part o f insurance underwriting. 
As long as there is no increase in moral hazard , plantation in surance can well 
he written on the bas is of replacement value . with suitahle deducti ons made 
for understocking and possible moral haza rd . Such a high valuation would 
tend to encourage fo res try by making the public reali ze that young forest 
growth has a definite monetary value. I f such reali zation leads to wide­
spread plantation insurance and an increased moral h azard , the valuati on 
would have to be reduced to sales value. 

It must be remembered tha t fo res t plantations are worth no more than 
naturally stocked stands of the same species, age, and condi tion . T he true 
value is not based on past costs but on future value. In Europe where this 
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is clearly understood, very yuung natural stands are not insured on the cos t 
of replacement but on the average cost of the planting stock and planting for 
that regiun in additi on to any other expenses incurred, such as taxes and 
administration. This, naturally, puts the value of such stands on a par with 
plantati ons . 

In Michigan any attempt to yalue second growth stands, which are under 
one- third rotation age, at their true Yalue, would lead to a tremendous in ­
crease in the vari ous phases of moral hazard, since such stands possess a 
sales value o[ only a fractiunal part of their replacement value as determined 
by European methods. The best that can be offer ed by insurance companies 
is to insure on the replacement \"alue, covering only such items as taxes, 
iut·crest on bare land Yalue, and such cosh as protection and administration. 
all carried at the go ing rat e of interest to the present age o[ the stand . The 
number of years to be used in computing the age shuuld not exceed the aver., 
age age of the timber. F or exampl e, a piece of lanel logged over twenty 
years ago and heav il y burned ten years later with co nsequent loss of most 
of the yuung growth, would ull1y be considered 10 years old at this time. 
Deductions also wou ld ha \'e to be maele r or density and condition of the 
stand. J f the market value is greater than the replacement value, snch yalue 
would be used; but, on th e other han c!, if market value is less than the re­
placement value, percentage ded uct ions wuuld haye to be made wherever 
1l ecessary to prevent moral hazard. 

In either natural stands ur plantations which are O\'e r one-third rotatio1l 
age, expectation ,'alue as appli ed by some European companies canll ut be 
used in this country because of the wide divergence between expectation 
yalue and sa les "alne. For such stands, ;l\'er~lge sale values for the se\'eral 
regions must be determin ed, and these re\·isec1 npward as the general pliblic 
begins to realize the true valu c () r immature timber. Such a tentative table 
has been prepared for the upper hal{ o f the Lower Peninsula of M ichigan. 

VALUE PER ACRE OF CORR I ~CTLY STOCKED STAND, OF SECOND UROWTH- NOHTHE ltN HALF OF LOWER 
MICHIGAN 

ned and Jack Northern 
lJi amctrr, breast high, inch :·s white pine pine hardwoods 

- ------ --- -------------------1---- -------

l-2 . . . 
2- 4 . 
4- 6 . .. 
6- 8 .. 

SIOOO 
30 .00 
55 .00 
85 .00 

S2 .00 
5 .00 

]0 .00 
30.00 

S5 .00 
15 .00 
25. 00 
40 .00 

This table applies onl y to correctly stocked stands 011 average sites. Stands 
that are abnormal as to site or density will requirc a co rrec ti()n [actor TO 

these yalues. 

CORRECT DENSITY TABLE- NUMBER OF TREES PER ACRr. 

Red and Jack Northern 
Diameter, breast high, inchps white pin e pine hardwood~ 

-------------------------------------- ----

1- 2 .. 
2-4. 
4-6 .... . . . 
6- 8 . . . .................... . . . . . 

700- 2000 1000- 2100 
6.50- 1400 700- 1400 
600- 900 500- 900 
500- 700 400- 700 

600- 1500 
.500- 1300 
350- 700 
300- 500 
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The value of the stands that vary from this correct stocking should. be 
determined by the ratio between the actual s~ocking . an~l correct stock1l1g. 
Thus, an acre of 250 white pines from 6 to 8 111ches 111 dIameter would equal 

250 or one-half of $85.00. A stand of 1 to 2 inch white pine containing 
500 500 

500 trees would be valued at -- or five-sevenths of $10.00. 
700 

Stands over six to eight inches in diameter at breast height are usually 
sold at their merchantable value and must be insured at this value even 
though the expectation value of some stands might be considerably more: 
As this fact becomes better known and the hazards are decreased. the sales 
value of such stands will increase above the merchantable value. Forest 
insurance valuation, as long as insurance is a voluntary ~ct, cannot usually 
rise above sales val ue. As such sales , 'alues fluctuate WIdely, the tables as 
here presented are merely crude guides to be l~repared by r the ~nsurance 
companies for the use of appli cants for ~orest J11 SUral: ce . fhe J11 sura~ce 
company will usually find it necessary. to Issue the pollcy on the valuatlOn 
as determined from such tables, but It should be clearly understo?d that 
the face value of the policy is simply the maximum loss for which the 
company can be helel liable and that the actual ~alue before and after the 
fire must be determined on the ground by the adjuster. 

Adjustment of Losses 

The troubles of the in surance adjuster are not over when he has made 
a determination of the value of the stand before the nre. As long as this 
is based more or less on current market prices within the region, the differ­
ences of opinion mu t necessarily be rather small. However, wide differences 
of opinion can prevail as to the perce:ltage 0 f loss and s~lvage value. In 
,'e ry young stands where a heavy nrc k11ls .all the trees outnght, the problem 
is simple, but what is the damage to an Immatu.re. stand when. on.ly a few 
of the trees are k illed outri o-ht but many of them 1I1Jured ? Aga111, Just what 
is the loss to merchantabl: timber either with or without salvage? The 
damage to forests from nre, save when the trees are killed outright, presents 
a problem such as no insurance adjuster has had to ~ace , . . 

Fire in bm'nin o' over a fo rested area, does consIderabl e damage which IS 
'b h . 1 not apparent to any but the trained obser ver. Eve.n ten,. 111 many. cases, .t le 

best technically trained and experi enced forester WIll find It. nearly. ImpOSSIble 
to form a satisfactorv est imate of the property damage ImmeclIately after 
a nre, because many' of the injuri es may not become noticeable until tl:e 
next growing season. 1\1 ost nres, in all except young stands, do. n?t loll 
many 0 f the trees outright but so injure them that they n~ay cite 111 the 
next year or two; other trees may be permanently reta.rdecl 111 g rowth ~nd 
value, while sti ll others will, in a year or two, show no III -effects of the nrc 
except a peri od of slow growth and possibly a nre .sca r. . 

It would seem that the company should be held lIable on ly for th.e veget~­
tion occupying the site when the insurance was written .. Leaf lI~ter, s.011 
fertility, difficulty of man2.gement, and other fa~tors, wh~le sometu:les In­

sured in E urope, shou ld not be included here untIl forest l1~surance IS on a 
firmer foundation. The forest adjuster must nrst determ1l1e whether the 
value as stated in the insurance policy is equitable. If not, this must be 
arrived at by the methods discussed in the last section . Then a careful 
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cruise of the area should be made to determine by species the percentage 
of the trees which a re killed and injured as compa red to the total number 
present. 

The gr eatest diffi culty will be the appraisal of the loss to the injured 
trees . Insurance for fir e can only cover the losses due directly to the fir e or 
to fi ghting the fi reo T hus, a tree with the cambuim partl y destroyed by 
fir e may offer in years to come excellent p rey fo r insects and disease germs. 
The danger from such secondary losses depends partly upon the steps 
taken in fores t sanita ti on befo re and a fter the fire, and , therefo re, such 
losses are not entirely attributable to the fi re which exposed the tree to 
their attacks. T rees, thus fir e scarred, which years a ft erward show insect or 
di sease attack can often be salvaged befor e appreciable damage is done. Di f­
fe rent authors ( 1, 41 ) have pointed out the diffi culty of determining fire 
injury to tree, ci ting studies upon whi ch their conclusions are based. No 
one, however , has ever a ttempted to gi \'e detail ed instructions fo r the 
measurement of fi re injury because each fir e vari es fro m all o thers. T he 
fo rest adjuster must base his decision upon past experi ence and thro' . .1gh 
understanding of the culminant effect of fi re. T he mathematical determin a­
ti on of loss (42 ) is difficult because it is usually impossible to determine the 
per cent of damage with an accuracy commensurable with the accuracy 0 f 
the formulae and , where these fo rmulae are based on the expectation value, 
the future g rowth and stumpage values cann ot be accurately determined . 

\i\Then it is possible to salvage the fir e-killed and injured t imber. the 
fores t adjuster must fi r st determine the amount of timber damaged and 
then the salvage value of this timber. W hether it is poss ible to salvage the 
timber depends on such factor as access ibility, species, age, and whether 
all the timber is to be removed in the sal vage operati on or only that which 
is injured. T he owner of a stand just approaching matu r ity might not 
care to cut all the timber on a tract a fter a li ght fi re des troyed a third of 
it, because the expectati on value of the uninjured timb r is worth more to 
him than its present merchantable value. In such case, the ad juster must 
determine wheth er the salvage of the killed and injured t imber will pay 
fo r itself regardless of the other timber present. 

Mo re sati sfactory adjustment o f loss is po sible if the appraisal is made 
sometime after th e fir e. F ires in the summer and fall should he appraised 
a ft er g rowth has begun the fo llowing spring . Early spring fir es can be 
appraised the fo llowing fa ll. D amage to broadleaf trees should always be 
determined when the trees are in leaf, as it is obviously impossible to make 
a sati s factory appraisal when the trees a re dormant or when there is snow 
on the ground . Insurance poli cies should contain a clause stating that ad ­
justments will be made within one year from the date of the fir e at uch 
time as the company deems most advisable. Naturally, the company should 
be held liable for the accrued inte rest on the damages as finally determined . 
By thus delaying the appraisal a more equitable adjustment can be made, 
usually to the benefit of the insured. T he company would have to face the 
chance of a second fi re causing additional loss before the ad justment is 
made and the possible depreciation in the salvage value. 

Insurance Costs 

Can timberland owners afford to carry insurance on fo res t properties? 
If they are really in the business of growing trees, it is not a question ot 
affording insurance but a question of affording to conduct the business, as 
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insurance is a legitimate expenditure in tree production. Some may state 
that they have reduced fire hazard to a minimum and can affo rd to assume 
the risk from fir e . That is self-insurance and can usually be carried only 
if the property is not in one block and not subj ect to conflagration hazard. 
l\1easurable risk must be eliminated if the operation is to be removed from 
the realm of speculation. The owner should kn ow what the m easurable 
ri sk is. He can then decide what course he intends to pursue in regard 
~o in surance, whether it will be cheape r to self-insure or to carry commercial 
In surance. 

Let us assume a rather extreme exampl e. S uppose that a pri\'ate citi zen 
were to purchase land 0 11 the jack pin e plains stocked with small jack pine 
at fi ve doll ars per acre. Could such land make an adequate r eturn on the 
capital invested ? Over one per cent of the jack pin e plains a re burned over 
annually. Assumin g that he had to hold the land 40 years befo re harves tin g 
the crop, approximately half of hi s timberland would have been burned 
over. U nder these conditions there woule! be little possibility of making 
a profit. S uppose he inauguratcd intel1 si ve protection to reduce hi s burn ed 
area to approximately one- ten th of one per cent at an annual cost of ap­
proximately two per cent of tb e initial il1\·estmcnt. Un der these conditions 
he would on ly stand to lose one-twenty-fjfth of hi s area by fire in the forty 
years but his protection cost s mi ght make th e venture unprofitabl e. 

Now let u s assume that coml11crcial fo rest insuran ce is availabl e as ou t­
li~l ed in .this bulletin. The hazard~ as they are ge nerally found on the jack 
pill e plams would call fo r a premIUI11 rate of two per cent for tbe fir st 30 
years and thereafter on ly 1.75 per cent. ]-Je insures hi s timber a nd lists his 
l~nd under the Pcarson Commercial Forest H c:-;c rve Exempti on Act entitlin g 
h1111 to an annual tax of ]0 cents per acr e and a cuttin g tax o f 25 per cent. 
He does not spcnd any money for protection o r administration. rI e is 
en titled to six per cent on hi s im'estment and ex penses . The fo llowing 
table shows the sta tu s of hi s i1l\'e:-;tmcnt at the end of different periods 
during the g rmvth () ( the stand : 

D. B. H. 
inches 

Numbcr 
of years 

~~~---~~~~-I-~-

1-2 
2- 4 .... . .. . .... . 
4- 6 .. 
6-8 . . 

10 
20 
30 
40 

Taxcs Insu rancc 
va lu c 

----

SI .32 ~2 . 00 
3. (is 10 00 
7.90 30 .00 

1.548 60 .00 

Insurancc In lercst Total 
cost on land ill\'es(mcnt 

---~~- ----

SO 5:3 ~3 . ()!j $5 .80 
3 .58 1 t . 03 18 ,29 

13 .:33 2'l . 72 44.95 
37 .70 46 ,4.5 99.63 

J f the owner cut s the t imber whcn it reacbes it s forti eth year , stacking 
30 cords at a stumpage pri ce of fi\ 'c dollars pcr cord, which is not improbahle , 
and pays the 25 per ce nt yield tax, he would not only clear hi s il1\'e:-;tmen t 
at six per cent but about thirtcen clo ll ars additional. If the ti111hcr burned 
before maturity, he would recei ve indemnity from three dollars to thi rLy 
dollars below hi s im'es tmcnt cost. This is unavoidable at this time becausc 
the market value of youn g growth is so low. From the insurance company\ 
point of vi ew a ll indemnity below in vestmcnt valuc is \'e ry desi rabl e as 
it removes the moral hazard that mi ght he present if the owner could get 
back his money, dollar for dollar, at anytime by burning his timber. 

It must be r emcmbered that the above example is taken for rather slow 
growing, low valued timber, and in the region of greates t hazard in Michigan. 
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If insurance makes such an in vestment practical there, it will eas ily do so 
where a more valuable, fas ter g rowing species can be used. \ Vhere planting 
cos ts add to the initial im'es tment greater return s are, of course, necessary . 
Thus, a stand of white pine planted at a cost of ten dollars on land which 
cos ts fi ve dollars per acre, with average fire hazard and insurance cost-;. 
producing 35,000 board feet at twenty dollars per thousand in 50 year ~.;, 
would r eturn one hundred thirty-two dollars ill prcdlts abm'e six per cent 
on th e inyes tment. ] t is, of course, a debatabl e Cjuesti on whether whitc 
pine stumpage 50 years hence will be worth twe1lty dollars per thousand. 

It will be noted that the owner did not spend an y money for protection 
in either o f these instances . The State is now furni shin g protection and the 
loss is about one per cent in area an nually . Under u sual co nditions there 
would , howeycr, probably be some annu al or periodic expense for imprO\'e­
ments, protecti on and administrat ion. l\Ioney so expended might r educe th e 
insurance cos ts by redu cing the flr e risk. Statements that tlres must he 
conflned to approximately one tenth of one per cent 0 ( the area in ord er to 
make a ri sk insurabl e seem to he incorrect. /\ n attempt to formulate the 
degree 0 f protection necessary before a piece of forest property can he 
profltably managed by a pri\'ate individual depends upon so many independ­
ent, variable factors that any general statement like the abO\'e cann ot he 
accurate. No r can one determin e what per centage o f cost should he assigned 
to insurance premiums. fn cases of extrcme haza rd it is conce iyahlc that 
insurance premiums will he th e biggest item of e" pense whi ch th e ow ner 
will have to meet, especially i ( taxes are low and initial cosh negli gib le. 
[n th e exampl es just cited, the in suran ce costs amount t() appr()ximately 
30 per cent of the total expcnse for the white pine plantation and 32 per cent 
for the jack pine stand. 

Summary 

Forest in suran ce is a necessar y adjunct in the business of forest ry, es­
pecially where an annual return canll ot be obtain ed as would be the case ill 
a fo res try busin ess operating in the cut-o \'er and lHlrIl ed-o \'er areas of 
Michigan. If the business of tree producti on is to he carried 011 by private 
capital, it must compete with other private busin ess as to security . This it 
cann ot do without insurance because the proflts obtainabl e, e\"en with a yield 
tax, are not large enough to counterbalan ce the risk that r emain s after pro ­
tective efforts haye been increased to an economic ma ximum. 

110st timberland owners, because of the risk o f conflag rations, cann ot u se 
th e method of self-i nsurance. They must either co-operate with oth er forest 
owners and comhine their losses or pay an outside party to assume them , 
Acco rding to the comm ercial sched u 1 e, the ;werage hard wood s tanc1 co uld 
be insured [or approximately 90 cents per] 00 dollars of \·alue. Pine sta nds 
would insure at $ 1.05 and young, mixed stands such as a re common on 
th e jack p ine plain s hut not exposed to an y maj or hazard could l)e insured 
at about $1.15 per 100 dollars . 

Only the value of forest growth should he insurable for the time heing. 
A her forest insurance has been deflnitely establi sh ed, litter, humus, and 
root stock mi ght possibly he added as insurabl e items. The technical details 
of valuation and adjustments must he und ertaken by properl y trained ad­
justers. Values, generally , cannot be more than the current market value or 
the timber in quest ion. Eu ropea n methods of evaluation cannot h e adopted 
in thi s country at thi s time because expectation values of immature stands 
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are not well enough understood. Value and loss adj ustments preser;t the 
most difficult problems of the forest adjuster and can only be determined 
by a field examination preferably seyeral months after the fire. 

European experience is an indicator but not a guide. It suggests that 
insurance is necessary not only when the fire ri sk is large, but, also, when it is 
small. It furthermore indicates that fir e hazard in this country can l)e 
reduced considerably before the point 0 £ maximum protective expenditure is 
reached and that fir e hazard has been decreased by proper insurance. 

Forest insurance experience in the U nited States is too meager to serve 
as a basi s for future conduct. The earlier attempts were either too :;bort­
lived o r too limited in scope; the present writings, while a distinct advancr:. 
are still limited in territory and age classes covered and in the size of the 
policies accepted. Then, too, rates are not onl y higher than necessary b:tt, 
also, too high to be within the reach of most timberland owners. Lower 11l ­

surance rates and a greater demand for insurance coverage will go hand in 
hand with better protection and higher stumpage prices. 
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