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SHOBRT TEEY EVALUATIONS OF ALTERNATIVE INVESTHENT AND ESTATE

PLANNING STRATEGIES ON PRIVATE NONINDUSTRIAL FORESTS

by
Alan B. Gardner

(ABSTRACT)

The purpose of this study i1s to analyze the effects of
selected tax provisionrs and managyement sStrategies on the
profitauviiity of the forest assets over a saort time
horizon. The subject matter 1s organized 1into three
separate and independent analyses.

First, two major federal estate tax pirovisiouns, special
use valuation and deferral and exteasion of estate tax
payments are reviewed. Requirements are discussed and the
economic implications of electing these options arec modeled
for a simulated forest estate over a 15 year period. The
preferred choice when the estate is retained or sold by the
heirs 1is with the election of a combination of special use
valuation and deferral and extensiou.

In the second analysis, timber yrowth 1s simulated for
lotiiolly management regimes to determine whether thinning is
financially the preferred choice. Selected alternatives for
stand thinning age and rotation aye with two plaating

densities and site  indices 60 and 70 are evaluated for row



and low thinming and tfor several assumptions on stumpaye
price responsiveness.

The final study again looks at estate tax implications
for hypothetical forest estates and includes 1loblolly pine
growth 1ia the model., The objective is to e¢valuate the
estate tax impacts at different stages of timber growth and
to determine how to best incorporate estate planniug The
amount of tax depends on the valuation method and stage in
gyrowth. The greatest estate taxes are generally incurred
when timber value 1s based on the capitalization of future
incomie from the woodlands and with older stands. Marital
deduction planning is dependent on the rate of timber value

appreciation.
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Chapter I

INTRCDUCTION

The opportunities and problems faciny praivate
nonindustrial forestland (PNIF) owners uauve Deen galiiiny
considerable attention (Sedjo and Ostermeier 13973) . ihese
owners coantrol a majority of thne commercial tiaveriaaa, duu
therefore manayement practices on theilr lands are an 1lssue
of public concerie

However, low productivity from PNIF lands could adversely
affect future timber supplies. These lands nave the
potential to substantially i1ncrease their output of tiambec
if PNIF owners can be encouraged to invest in forest
management (NFPA 1980; USDA Forest Secrvice 19380). Forest
practices, particularly harvestinyg, though are orteu
undertaken with 1little thought for reinvestment tharouyi
reforestation. Other practices, such as taninning waica
offer the landowner opportunities for supstantially
improving returns and the value of tae forest assaets ale
freguently overlooked.

In order for PNIF owners to respond to forest waldgement
opportunities, these opportunities wnust compdare Lavorably
with other objectives. Also, owners average 06U years 0L aye

and have an expected tenure of 10 to 15 years (AFI 197¢) .



detnods for evaluatiay tre potential efrects 0of a Loiest
management investaent shoulid focus on  outcomes 1n the short
run.

Estate taxes can have a sighificant impact on forest
investpments. #lany landosners who vwn forestliand 4o 50 fok
the expressed purpose of buiiding au estate dnd Suosegueltiy
passing it on to their heirs (Fesco et al 19352). However,
the preservation of managed woodlands iu interyenerational
transfers can be a difficult task due to a variety of
problems which face forest estates. Some Of the wore
serious difficulties encountered 1include liguidity fox
payment oif death taxes and settlement costs, unavaillasidity
of credit due to the unimproved nature of the assel ana
inability to malntain management contiauity (OCison, Haaey
and Siegel 1981; Siegel 1978; Sutherlaand 1978) ..

With the recent cChanges 1n the estate ta¥ la¥s orouyut
about by the Economic Recovery Tax Act of 1981 (EHTA), and
the use of proper estate plamniang, forest estates of up to
$1.2 million 1in value can escape taxation in 1907 aud
thereafter (USGAO 1981; Gingiss 1982). fnls couid
effectively eliminate a majority of estates fiow payliy
estate taxes. The actual acreage involved subject Lo estate
taxes, however may stili be substantiali even tnoujh estate

taxes will affect fewer estates, since these laije-size



ownerships are controlled by a relativeiy few iuadividualsd
(Birch et al. 19482). Many of taese ownerships nave alyn
estate values that will be liable foi estate taxes at bota
the federal and state levei. In addition, estate valued
between $600,v00 and $1.2 million may 1ncuar unnhecessary

estate taxes due to lack of proper plaaning2.

1 Less than one percent of the private forest laadownels oOJi
forestland yreater than 500 acres. However they own 7.5
percent of the private forestland in tane United sStates.
Even though much of this acreaye 1s controlled by nou-
family corporations there 1s still a sigaificant awount
that is owned by individuals..

2 Ineffective use of the unified tax c¢redit aqapd wavritad
deduction provisions can lead to additional estate taxes.



Chapter II

OBJ BCTIVES

The purpose of this study is to evaiuate the efrects of
selected estate tax provisions aand manaygement strateyies on
the profitability of the forest assets over 4 short Lime
horizone. The topics of discussioa afe organized ia tae
following manners:

1. Examipe the federal estate tax provisious, 5speciad
use valuation (Section 2032a) and deferrai  and
extensions of payment (Section 6166) and aeteraine
the preferred election of the two provisions under al
inheritor's choice of retalined owneLship OLU saige oOf
the property for a rforest estate.

2 Evaluate selected management sirategyies for lobiosly
pine plantatioms with particular ewphdsis On tas
decision of whether to thina.

3. Look at the short term impacts of estate taxes ou a
torest estate at different stages 1n the ygrowti of &
loblioily pine plantatlioie

The intent 1s to first evaluate certain estate tax
provisions 1in the countext of a forest estate {Chaptecr 11I;.
In this analysis forest growth was assumed tO De constant

for the @management regime empioyed. The fourth caapter
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relaxes this assumption to examine loblolly plioe Raunajemeut
strategies and their impact on the value of tae Lorest. ia
the fifth chapter the forest estate is ayain sStudied by
simulating the yrowth of a lobloliy plantation to deteralue
the impacts of estate taxes and to develop procedures foc
inteyrating forest investments with estate piaunlnyg.

The three chapters were originally written foiL journadld
submission and with modifications nave been iucorporated
into the thesis. The first chapter i1s a revision oi a
portion of the thesis by Olson (1981) that was invaildateu
by the passage of ERTA. It also i1ncludes contributions I[rom

Dr. William C. Siegel.



Chapter iII1
PREFERRED ELECLIUON OF CERTAIN FLEDBXAL LOYATE ZAX
PROVISIONS

Certain estate provisions of tne Federali 197b 1aX Reiocm
Act were enacted to alleviate tax probiews, speciflicaily
that of tne illiguidity of the assets and forced sales to
pay for estate tazxes (USGAO 1981). These demand atteintion
by private nonindustrial forest landowners who wisa to aave
their woodland continue as a viable managed Lores3t i1n futuce
jenerations.

Special use valuation allows preferential treatweni foi
estates ¥hOose pPrimary resources are held 1in a tftara ok
closely held business. If certain gualifying conditions are
met, tais provision permits the executor to value the estate
on the basis of its "use" value ratner than at Lall market
value (FHV) as determiued by its nlgnest and best usca
flaking the election will generally result in a reduced
estate tax pill.

Another 1important provision permits aefeisrad and
extension (DAE) of payment of the estate tax attrisutasie to
the decedent's interest in a fartm or closely held business3.
If the guadifying conditions are awet, tuese optious cai

provide financial flexibility to yualifying estates and wmdy

3 IEKC Section 6160



reduce the anet present value of tue estate tax.

The passage of the Economic Kecovery Tax act of 1981
(EQTAa), resulted in tae liberalization of sowe o0t tue
provisions in both the specilal use valuation (5UV) and DAE
elections. In addition an executor 1s perumitted to elecdi
SUV for standing trees growiny 1n a Jjudiified woodiand®* (xla
1981) .

In most cases reduction and/or postponement of estate
taxes will ease the traansfer of forest propesty Lo Lae
heirs. Savinygs can be substantial, particulariy by Leduciny
the estate?s liguidity needs at the time o0f deata. 1o
obtain maximum tax savings, aowever, careful piaanluy is
reguired because o0f the restrictive ldegal rejulieReuls
necessary to gqualify for the two types o0f prefecential
treatment even though EXTA liberalized several o0f taese
Provisions.

Certain adverse conseyuences may also arise witn election
of these provisions, eitaer siagly, or combined. e post
mOTCtem requirements for SUV are a particular probleuw. Saie
of the estate to a non-fauwily member Of faliule tO maLaye
the timberland in a yualified mauner for 1 years loidlowing
the decedent's death triggers tae i1mposition 0f a vecaptule

tax%. In the case 0f specilally vailued timber, no sarvestiny

4 IRC Section 2032 (e) (13)



is allowed within ten years of deata or au additionai tax
nust be paida.

The 3SUV election may cause certain estates to 1iosc tazac
gJualification for uaefecrral and extension of tax paymenise
Election of taese options requires tnat farwm or closely neld
business asseis comprise certain minlaum percentages of tiae
adjusted gross estate. The market value 0Of the assets aay
satisfy the percentage rejyuirements, but the lower speciadl
use value may not {Hjorth 1578).

Woodland owners and their prospectlve helrs are thus
faced with a variety of financidi coaslderatious that @ay
affect treatment and use of the inherited property. Cieacly
pasic fimancial planning 1s required befoce and daifter Lhe
decedent?s death to insure that the maximum tax advantdye is
achieved and the owher i1s avle to pass the property to his
heirs with his goals intact.

The objective of this study 1s to analyze tae impacts ou
the forest estate of electing eilitiaer sSpecial use valuation
or deferral and extensioa of tax payaents of »oth. Speciiic
attention is focused on the inheritors' cholice between

reteation or saile 0of the property within 15 years ftoidlowainy

S The act provides a special tw¥wo year grace peiiod
immadiately following the decedent's deata 1n  waica
failure by the yuwalified heilr to wuse the property in the
gualified use will not resudt 1n a recapture tax. 1RC
Section 2032{c) (7) (a)



tne decedent's deathe

SPECIAL USE VALUATILON

Tax savings from election of special use vValuualLiOu ace
permitted by decreasing yualified real property values Lo a
maximum of $750,000%. For exampie, d yUadlliljiuy taxdwsde
estate of 35,000,000 could be reduced to 54,250,000 wiich
results in an estate tax reduction of $450,0U00 {(in 1983) .
The tax savings can thus be substantial, but tae
requirements for jualification are strict (labie 1) and may
often preciude the relief i1ntended.

Prior to publication of the fimal <treasury regyuiations
governing special use valuation on July 31, 1980, it uas
unclear whether an election could be made to value less than
all qualified real property in an estate, Tae 1lssue 15 40w
clarified; such an election is periwitted? proviced tuat tae
25 percent threshold reguirement saown 1n Tabie 1 nas peeun
met by the property actually valued at use value. ine
election must be made not later than thne tliame prescrived by
law for filing the estate tax return 1ancluding extensions

thereof8. This is 9 monthns after the date of tue decedentls

5 Methods for determining speclad use values of rarus aund
closely held business interests are defined in I=C Section
20324 (e) (7) and Section 2032 (e).

7 Treasury Regulation Section 20.2032-8{a) (2) -
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Table 1. Qualifications for federal estate tax special use vaiuation.*

1. Decedent must have been a U.S. citizen.

2. Property must be located in the United States.

3. Property must pass to a qualified heir {member of the family).**

4, Property must have been owned by the decedent and/or member of his family for at least five of

the last eight years immediately before the decedent's death.

ul

During at least five years of such ownership, the property must have been used for farming or

a closely held business purpose, which includes timber growing, by the decedent or a member of

his family.

6. The decedent and/or a family member must have materially participated in the operation of the
business for at least five years of the last eight before the decedent's death, except that
this requirement for retired and disabled decedents is measured during the eight years prior
to the beginning of the disability or retirement.

7. A1l use valuations taken together (forest land and timber, farms and other qualifying property)
cannot reduce the fair market vaiue of the gross estate by more than $750,000.

3. The total property (both real and personal) qualifying for special use valuation must constitute,
at fair market value, at least 50 percent of the decedent's adjusted gross estate (gross
estate less debts and expenses).

9. The real property eligible for use valuation must constitute, at fair market value, at least 25
percent of the decedent's adjusted gross astate.

10. An agreement for use valuation must be signed by all persons wno nave inherited an interest in
the forest land and filed with the estate tax return. The election can be made on a late
return as long as it is the first return filed.

11. For the agreement to remain valid, the following requirements must be met for 10 years after

the death of the decedent:

a. Ownership must continue solely within the decedent's family.

b. At least one member of the decedent's family must materially participate in management

of the property during 5 of every 3 years. A less stringent "active managemenf'test is
substituted for "material participation" for surviving spouses and certain other
clauses of heirs.

c. During at lTeast 5 of every 3 years, the property must be used and managed for special use.

*Section 2032A, Internal Revenue Code.
**(1) Ancestors of the decedent.

(2) Spouse of the decedent.

(3) Lineal descendents of the decedent, of the decedent's spouse, or of the decedent's parents.

(4

The spouse of any lineal descendent in (3) abowe.
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death plus extensions granted by the Internai meveuude
service for periods up to 6 months. However, under tae
provisions of ERTA, such an electlon ®may DOw be made on a
late-filed return, as long as it is the first retucu
Ciledto,

Another reyguirement that is strictly coustrued 1s taat
the property must have been owned by the decedent oi q
member of his family and used for a gqualifying purpgose for
at 1least 5 of the 3 years immediatedy precedinyg tae
decedent's death. In satisfyiny tals requitreaent, tacKkiuagj
(aggregation) 1is permitted for replacemeni propetrty acyuired
in like—kiand exchanges and involuntary conversiousti,
However, proceeds from involuntary conversion must be
reinvested 1in real property that is used for the saume
qualified use as was the original propertyl?, Llgewlse,
property received in a like-kind exchahnge must be empioyed

in the same yualified use as was the ploperty exchanyedld.

8 TRC Section 2032A(d)

9 IxC Section 6075(a) and sSection 6G81.
10 IRC Section 2032{d) (1).

11 IRC Section 20324 {e) {14) (A) -

12 TRC Section 20324 (n) (1) (4)«

13 IRC Section 2032a(1) (1)
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Particular problems have been encountered with cLespecit to

meeting the waterial participation cegyulreaentisd, Ine

tinber

example iu the regyulations sugyests that the

foliowiny activities are to be considered wminid@dal to jualily

for election:

1e

2e

4.

5.

Actively participating in @management decisions such
as where and when to conduct stand awprovement
operations.

Assumingy financial responsibility for business
expenses.

Beporting income from the tree farm DLuS1INeSs a3
earned income for purposes of computiny the Lax ou
self-enploymrent 1ncomea.

Retaining peroyatives for approval of acnajeaeint
plans submitted by consulting foresters.
Participating 1ipn the supervision of aaivestiayg,
marketing and replanting activities inulcative of au

ongoing business rather tnan o0f a4 passive iuvestuent.

Following the decedent's deata, helirs ate reyudiled to

continue active operation of the property in i1ts jJuasiaifylay

14 IRC Section 2032(b) (1) {Q) (r1) and Section 20324 (e) (6)

15 The law was amended by the 1978 Rewenue Act to provide
that tais reguirement is not wreached Wwhea pLopedtry
valued at special use 1s 1involuntarily converted. Tae
proceeds from conversion, however, &HuUsSt be CLeiuvesteu in
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use for a period of 14 yearsls, failure to dou wois ou
disposition of any portion oif the yuadified real property
(to anyone other than another family member) trigjgers cthe
imposition of an "additiopal estate tax¥t?, Tais awouits to
a recapture of the estate tax saved by special use
vaiuationl?’,

“hen special use valuation 18 elected, a4 tederal tax lien
arises onp all qualified property to which tae edectiou
appliest9, The United States 1s secured duriay the 10 year
period in which recapture—-of-benefit taxes wmay be luposed by

a first 1lien on the property in aa amount equal to tae

potential additional tax liability. The estate way taus
experience credit difficulties?o, This situation das
alieviated by the 1978 Revenue Act. The Secretary of tne

Treasury can unow issue a certificate of subordinration oi tae

property that is used for the sase puLpoOSe. LRC Sectaon
20324 (h) .

16 Faiiure of the 4gualifying heir(s) to wateriaisiy
participate in management of tae propesty, Or actively
manage it whichever way be reyuired, for at lteast 5 jeais
of any 8 year period foliowing tne decedeut's deati is
also considered cessation of yualified use.

17 JRC Section 2032A(C)e

18 TRC Section 20324 (c) (2) .

19 JTRC Section 6324B.

20 For instance, the Federal Land sank System provides ioaus

to woodland owners only where the property provides a
first iien security.
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govecrnpent?'s lien 1f he determines that the lnterests oL tLae
United States are adejuately protected thereundeir2l,
Jualified heirs can avoid personal liapiilty ifor reCapture
taxes imposed on their interests 1in the yualified pioperty
if they furnish a opond for the amount of additiounal taxes
attributable to their proportion oi ownersaip€<2., Goveinaeat
speclai valuation liens are autowmatically transferred to
gqualified replacement property when the special use assets
are 1involuntarily converted and «cepilaced with othnec
property23,

Prior to ERTA, the lav included woodlands within the
definition of gualifying property (see Utz, Siegei, and
Gunter 1978), however, as Carter (19738) poiuts out tais was
a Congressional afterthought. Thus a considerable lack of
clarity existed with respect to application of special use
valuation to forest property.

In an attempt to clarify the situation, Section 20324 was
amended to provide special rules speciiically zfor
woodlands24, Timber may now be taken into account in

determininyg whether the reyuirement that at least 25 perceunt

21 TRC Section 6325(d) (3)
22 IRC Section 2032A(c) (5) and 203Za(e) {11).
23 IRC Section 6324B.

24 5ection 2032a(c) (13) as added by Section 421{aj.
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of the estate's adjusted vaiue cousist of tne adjusted vaiue
of 1eal property qualifying for special use valuatioun
(Condreli apd HNeidich 1982). However, if the timber 1is
severed withiu 10 years of the election a recaptuie tax is
imposed. On the other nand, if tme specliai use election is
not filed for timber, taen the timber 15 tieated as a crop

and severence does not result in the extra tax (Hali 1902} .

EXTENSIONS OF PAYMENT

Payment of the estate tax 1s generally due withiu 9
moniths of the decedent's date of death.. Extensious oL
payment, however, can be obtaimed in certain situations (IRC
Sections 6161, 6163 and 61606). Regquirements 1ot
qualification amony the various provisions vary considerandy

and not all estates can guaiify for all options.

Reasonable Cause Extension

Section 6161 permits extensions for payment of @state tax

for up to 10 years wiere "Yreasonable cause25 Cui ve SHhOWihe

25 peasonable cause is defined to iuciude sS1tuatlioas suca as
the following: (1) a significant portion of the estate
1s a4 farm or closely held wsusiness out does uot qualiry
for a 3ection 6106 election (5 year deferrai and 10 year
extension) and there are iasufificient funds to pay tae
tax, {2) the assets must be liyuidated at a sacriiice
price or in a depressed market, or (3) tne estate does
not have enough funds to pay the tax ana pLovide
dependent children without borrowiny at an linterest rate
higher than generally available. Treasury Regulation
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The extension way apply to part or all of tue Lax owed, oOrC
to auy extended installment payment. Iuterest 1S Cudlyed at

the regular rate2s,

Extension fpr Remainder Interests

Section 6163 permits an extension for payment of tiae
estate tax due on reversionary or remainder luoteiests iu
propertye. It cannot exceed 3 years and 6 molltis and 4iso

reguires determination of reasondble cause2?,

Five Year Deferral and Ten Year Extension

Section 6160 permits an estate to elect 0 deier taxes

attributable to a closely heid business28% for a geriod oif 5

Section 20.56161-1.

26 The rate 1is adjusted every year by October 15 to amn
amount egual to the average predominant prime rate yuoted
by commercial banks as determined by the Federal geserve
System, if the rate in effect tne precedianyg Septewmber
differs from the current prime rate by one perceint ol
ROTC. I8C Section 6621(b); Reve Raling B1-26U, IL.idebBa
1981-44.

27 IBC Section ©6163(b).

28 For purposes of a Section b166 electiou, an interest in a
closely held business 1s defined as: an lnterest as a
sole proprietorship; an interest in 4 partnercship with 15
or fewer partners or 1in a partnership in whicsa the
decedent owned 20 pecceunt or wore of the business,; Of di
interest as a stockholder 1n a corporation wita 15 or
fewer stockholders or ian wnica the decedent owued 2¢
percent or amore of the voting sStockKe. IsC Section
6166 (b) (1)
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years to be followed by payments in a maximum of 10 ejuai
annual ianstallments. Interest must be paid duriay ovotn
periods. The rate is 4 percent on that portiova oi tie tax
attributabie to the first one wiilion dollars in vValae29,
The regular rate 1s charged on the tax above thls amount39.
Interest is deductible as an administrative expease3dl,
However, it may only bDe deducted as 1t accruese. Iaus no
deduction is allowable on tne estate tax retura for ai
estimate of interest expense to be incladed in the future3?2,
This means that the entire estate tax wili nave to be
recomputed after every payment 1ii dedactions are taiken
simultaneously.

To qualify for the Section 6166 election, 35 peccent ol
the adjusted gross estate3d3 gust Dbe compiised 0L 4 closedy
held business34, Farmhouses and related structures arce
includiblie to meet the 35 perceint test for tdruse It is aot

clear, however, that such structures may be incluused ifor

29 TRC Section 6601.
30 See Footnote 26.

31 IRC Section 2053(a){2) as 1nterpleted by Treasacy
kegulation Section 20.2053-3(a)-.

32 gev. Xuling 80-250.

33 Gross estate less expenses, debts and adwinistrative
costs.

34 TRC Section blob6(a) (1) .
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estdates couaposed strictly of tiuberland.

Questions exist regarding the application oi sSection ol16n
to woodland. It 1s not clear as to exactiy wial 15 acaut by
a "closely held business™. For example, to what exteal wmust
business activity occur in a @managed bat otaerwise inactive
timber investment in order to gqualify? Also, to waat extent
can timber lease arraangement gualiiy? Oue 1XS ruling
indicates that the mere leasinyg of farm laud wiil uot
qualify as a business33, A later ruling, nowevei, hhelia that
a sharecropping arrangement wiil gqualiry3s, Taerse 1s uo
indication, though, whether either applies to woodlands.

Termination of deferral and extension privileges occur
and the remaining balance of the estate tax becomes payable
immediately if any of the followinyg situnations occurz3?

1« ©One half or more o©f the gualifyingy closely heid

business is sold, exchanged, or distributed.

2. One half or more of the assets of the business ale

withdrawn.

3. Any payment of interest or tax 1s not made wituln sSi14

montns of its original due date3s,

35 Rev. Ruling 75-365, 1975-2 C.p. 471,
36 Rev., Ruling 75-366, 1975-2 C.B. 472.
37 IRC Section 6166(g) (1) .

38 A payment pade within the 51X month "grace" peiio0d wiil
not be eligible for the speciad 4 perceut literest fate,
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CHOICES aVAILABLE TU HEIR
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Heirs to minimally planned estates nave liamlted choices
available. They can choose to retain dand @anage the
property or tney can sell or otherwise dispose of it. Tanese
basic choices are analyzed within the context of SUV and Dab
for a hypothetical estate witnh a currently viable forestiy
business. After-tax (federal estate and i1ncome) estate
values are computed to demoustrate aow these two provisioans
might affect +the heirs'! finamcial decisions 1oL foCest
assets. Four options 1incorporating SUV and DAL wiii pe
examined for each of the twWwo choices 0of either sSeillay or
retaining the property. Accordingly helrs may elect: rav,
SUY, DAE, or SUV o DAE. These are considerea fior a 15 year
period following the date of deatia 1in order to correspoud to
the statutory time rejguirements for S0V o DAwp39, A
simpliried model of a closely held forestry pusiness is used

to illustrate the interaction of the 4 options..

and a pemalty of 5 percent per month oif tae amount 0L itae
payment will be imposede.

39 The Economic Eecovery Tax Act (ERTA) cuanged the recovery
period of SUV from 15 to 10 years; DAE rewralns 4t 15
years (14 years 9 months).
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Estate apd Egonomic Assu@ptions

The assumptions applicaple to the simulation are:

L

2+

3.

A decedent with a moderately large estate wiuo dies 1i
1983 is the sole owner of the interests in propertye.
Ho depts or liens exist against thne estate and i1t 1s
all transferred to the sSarv¥iving Spouse. Hosever,
the marital deduction is eiected for nalfi ot tue
estate value allowing the other half to be taxed*v.
FMV of the gyross estate is $3,000,000 compused ot
$1,200,000 in land, $1,000,00J in timber, $25U,4u0 1
principal residence and lot, $60,00V in personads
property used in forestry operations and »490,0vu in
non—-income producing other real aud personal
property.

Adjustments for SUV reduce the totai Jross estate
value by $500,000 to $2,500,000%1, Tuls lowers the
forestland value to 2700,000 while other values
remain the saume. Tiwber i1s treated as a crop and 1is

not specially valued.

40 The rational for electing 50 peicent of thne maritai
deduction is discussed later in the chapter..

41 ERTA allows for up to a $750,u000 reductioun i estate
value using special use valuation.
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4. The propoirtion of estate assets tuat yualifies as a
ciosely held business for deferral aad extension

15%2;

a) FHV case

Land + fimber + Business Propeity

——— o ———————— —— {— ————————— - —— " -

1}

wualifying

Adjusted Gross bEstate Perceuntr (1)

1,200,000 + 1,000,000 + o0,000

104

]

2,907,900

b) SUV case

Land + Tiwmper + Business Property

= guadibyiay

Ad justed Gross Estate Percent (2)

42 The respective percentages are used in Jdetermining
yualification for electiom of DAE. Ine "adjusted jross
estate” in eyuation (1) 1is the gross estate reduced by
funeral and aduinistrative costs, ciails daydiiast tiae
estate, and any indebtedness with respect to the
decedent's property. A similar eyuatiom to (1) and (2),
not shown here, 1s used to determise yualificatiou oL
special use valuatiole The "adjusted vailue of tue yross
estate, hovwever, 1is defined to iaclude ounly the of
indebtedness against the estate. The gualifyiny property
in this case 15 considered at its Maost suitable use"
vaiue rather than at its 'curreat use" value (west 198Z).
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700,000 + 1,000,000 + 60,000

S m———mmmemmem = 73

2,407,000

5. The federal estate tax 1is $395,081 and 304,511 for
the FMV and SUV cases, respectively. Compatations
are summarized in Table 2.

e A plggy—-back state deatu tax*3 1s assumed osut state
income taxes are not included in the analysis.

7. Average annual inflatioa of 7.8 percent for tae
1970-80 decade wili continue (Ue.S. Departasuat oL
Labor, Bureau of Labor Statistics)e.

8. Average annual forest land appreciation iacludes a
real price rise of 3 percent (Armstiony and BLiyys

1979, USDA ERS 1977) aad inrfiation of 7.8 perceuta.

43

This form of tax equals the maximuas ailowable ciedit for
state death taxes against tae federal estate tax. Under
other state death tax forms, the combined federal-state
levy may be greater (Olson,daney and Sieyel 1Y%61j),
further reducing after-tax estate saliue. These 1uclude
state estate taxes which are levied ou  tne cigat to
transmit property from the decedent?s vstate to the neiis
and inheritance taxes which are levied on the rigynt to
receive property from the decedent!s estate.
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S. Averaye annuald geal timber vaige appreciation 1s 3
percent ({USDA Forest Service 1973 15984) Avaraye
annual timber growth is 5 percent. Total current
timber value yrowth is rouaded to 17 percent**.

10. HNo income to the decedent remains in the estate on
the date of death. A current income 0f $50,UulU Lroa
other sources, inflated annsally, 1s avaiianie Lo tae
survivingy spouse and one child for liviny expenses
and payment of state and locai itaxes.

11. A4 selection silwvicultural systew on a 3 year cutting
cycle 1incurs little orf no regeneratioa <cost bt
reguires additional outiays necessary to waintaiun
stocking levels*s, These were establisned as a4
percent (1.6%) of the oriyginal yrowing sStock value

and appreciated annuwally at the rate of infdation.

44

45

Total current timber value ygrowth = (1.05) {1.07y; (1.03) =
1.1659.

This 1s a coaservative management plan unger walch
inventory 1increases are in effect. HarLvests w€ere
computed primarily on the basis of tax ifeyuirenenis.
Although cutting yrowth or other aiterunatives mway ove aore
economically rational, the decisionm was postponed foiL tae
analysis period in order to isolate tinc liegyal aliu
financial ramifications of estate elections.
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Table 2. Federal estate tax caiculation for the estate in 1983

Estate Assets Market Value Special Use Valuation
($) ($)
Land 1,200,000 700,000
Timber 1,000,000 1,000,000

Miscellaneous Real
and Personal

Property 800,000 800,000
TOTAL GROSS ESTATE 3,000,000 2,500,000
Deductions
Funeral Expenses 3,000 3,000
Administrative Costs 90,000 90,000
ADJUSTED GROSS ESTATE 2,907,000 2,407,000
Marital Deduction 1,453,500 1,203,500
TAXABLE ESTATE 1,453,500 1,203,500
Tentative Tax 535,205 429,235
Credits
Unified Tax Credit 79,300 79,300

State Death Tax Credit 61,424 45,424

FEDERAL TAX 395,081 304,511



Hodel for Detegmining Afted—Tax Estdte Vaiues

The model used to compare the expected net estate vadue

for the 4 options after harvesting timber to pay federai

estate and income taxes utilizes the foliowiny computational

steps:

1« Compute the estate tax paymeuat due 1n eacCh yeac%o,

2. Determine interest due on any extensioas of paymeant.
Rates of 4 and/or 20 perceant are appliea dayaluast tue
unpaid portion of estate tax remaining each yeai*7.

3. Determine the ordimary and necessSary OUSLLESS
expenses of the forestry operation.

4. Estimate the annual revenues reguired to pay tie
amounts in steps 1, 2, and 3. Determines tae
necessary harvest levels every tnircd year fo obtain
the reguired annual revenues as well as  Lae 1licone

tax on the harvest. The revenues from tae narvest,

46

47

In year 1 this includes the minimud state deati tax
computed as the credit dgainst the federal estate taxe.
For the FHV and SUV options, tae entire estate tax levy
1s paid 9 months after deatn. For tne DA& and 5UV & DAL
options, interest payments only are made foi tine first 5
yearse. 4nnual instaldliments are tanen paid for the next 1J
yearse

At the time of the analysis the 1nterest rate chairyed ou
extension of tax payments for closely held vusiness
interests over 51,000,000 in value was 2V peiceit.
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which are treated as installment sales, are received
when reguired in iuntervening yearsés.

5. add the residual tiwmber value to the curcent Lail
market value of personal property ana land aad deduct
any outstandiny estate tax debt to obtain tue arter—
tax net vaiue of the retained estate for taes warLvest
yearsS.

be. Adjust the current expected value and cost pasis iu

land, timber and personal property ior eacn iike

period.
An example of a retained estate wvadue. To 1liusiiate,

the after—-tax estate value for the SUV & DAL option 1n yeal
10 is calculated as foilows: The preharvest expected valiue
(current dollars) of the estate totals 38,242,956 walch is
comprised of $1,663,883, $3,329,485 aud 33,249,583 in

personal property, land and timber values, respectively.

The estate tax installaent payment ($22,200) 1s oune teuath ot
the total extended tax ($222,654) . Tae entice exXxteusiova of

the outstanding estate tax debt yualified for the 4 petcent

48 The installment income from the harvest is added to the
fother® assuaed incone. Incose tax on that iuastailaeunt
is therefore computed at the taxpayer's @macginal tax
rate. In harvest years the total harvest valiue 1s
subtracted from the appreciated timber valae to give the
residual value. Although tae waryinai tax rate may not
apply to the entire installment income dependlny dgon
total installiment value ard applicable tax osracxet, 1t
#as used as a reasonable approximation.
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interest rate ($5344). Assumed Dbusiness expenses arfe
$31,450.

The necessary revenues Leyulred to cover tiaese payments
are them calculated for year 10, the narvest jeatb iu the
cutting, plus the reguired revenues determined for years 11
and 12. This total is used to compute a harvest level.
This harvest 1is treated as an installment sale 50 Lhat
payments received in years 10, 11,and 12 cover tae estate
and business eipensSesSa In year 10, the total haivesti level
reguired to meet these costs eguals $187,637 inr tiaber
value. This includes the tax attributable to the capital
gains and interest income on the imstalliments (#6750, »2544
and 3432 for years 10, 11 and 12 respectively) 4.

Residual timber value ifollowiny the year 10 harvest shows
$3,0061,951 which is added to the current personai propetrty
and land values. After adjusting for the outstanding estate
tax, an after—-tax net estate value of $7,943,991 is Obtained
(Table 3).

Model adjustmeants for saie of the estate. for the saile

Ml S e ———.

option, a variation of the oriyinal modei 15 used to

determine the estate's unet sale valued9 after payiny tederal

49 Income tax on installments were estimated usS1ihy tue
surviving spouse's marginal tax rates of 35, 44, aund 35
percent for the 10th, 11th and 12th years, respectively.

50 The estate's net sale value 15 the appreciated vaiue tae
heirs would expect to receive from tae sale of tae estate



Table 3. Expected net value of the retained estate after payment of federal estate and income
tax on timber harvest.

Option 1 4 7 10 13
election

($000) ($000) ($000) ($000) ($000)
FMV 2,764 3,767 5,168 7,144 9,954
SuV 2,871 3,938 5,442 7,583 10,658
DAE 2,714 3,790 5,313 7,490 10,582
SUV & DAE 2,847 3,988 5,611 7,944 11,292

8¢
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estate and incoue taxese Sale vaiues are Caicuiadated piior

to cutting in tue haivest years. Thus the entire estate is

assumped to be s01d with sdle pevenues coiasidered taxauvle to

the surviving spouse. The steps are as toliows:

1e

3.

Determine the total estate value prior t©0 narvest
Table 4i). It represents the appreciated faiv
market value of land, personal property aud tiuwoer
(less previous harvests).
Compute income tax attriputable to tane sale of tne
estatest, The taxable capitald gain ejuals saie
proceeds less adjusted basis of tne assets, expense
of sale (10 percent is assumed), and capitai yains
deduction. The gain is added to otaes 1nCowe ana
total income taxes are computed. Subtracting the tax
on other income results in the income tax
attributable to the sale of the estate.
Calculate the cost of ligyuidating the eatlire estate
(Table 4B) which represents the sum of: iacome taxes
attributable to the saie, outstandiny estate tax,
recapture tax 1if special ase valuation had been

elected, and actual expenses o0f sale (attorney aud

51

assets after taxa.

Neither income averaging nor installment paymeuats are
utilized for tais part of the anaiysis. Their inclusion
would generally reduce the applicable income tdX biacket.
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real estate fees, eicC.). when subtracted f{rowm the
preharvest estate value, 1t produces tne aet sale
vailue of the estate after payment of rederal estate

and income taxes (Table 4C) ..

An example 9f selling the estatece. Costinuinyg with the
year 10 SUV & DAE example, the prehaivest estdaite vaide 1is

$8,242,956. Subtracting tae total adjusted basis of
$2,521,177 produces a capital gyain of $5,721,7795. Readclng
the gain by the expenses of sale ($824,296) and tane capitai
gains deduction (32,938,490) resuits 1n a taxable capitai
gain of $1,958,993. Adding other incoume ($96,30U) aud
subtracting deductions and exemptions (438, 140) gives a
total income tax levy of 3984,244,

The cost of liguidating tae estate (42,025,900) 1is
comprised of income tax attribautable to the saie (total tax
less tax on other income oi 3972,156), 1interest due on tae
Section 6166 extension in year 10 ($5,344), ouatstanding
estate tax ($133,594), recapture tax ({$30,570) and expenses
of sale (3824,296). The income tax alone represeints 438
percent of the total cost (Table 4B). Subtractiuyg tae
transfer cost from the preharvest estate value produces the
estate's net value after taxes and diguiddatiouw costs

(36,216, 996) (4C) .
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Table 4A. Expected values for selling the estats pricr tc scheduled timber harvests in the
vear of sale.

Year
Option 1 4 7 10 13
election (5000) (%000) (5000) ($000) ($000)
MY 3,269 3,330 5,250 7,248 10,086
SUV 3,269 4,001 5,524 7,687 10,790
DAE 3,269 4,241 5,778 7,874 10,887
SUV & DAE 3,269 4,319 5,960 8,243 11,546
Table 4B. Cost of selling the estate

Year

Option 1 4 7 10 - 13
election (s000) Y* (s000) Y* (s000) v¥* (%000) Y ($000) Y™
FMv 783 0 569 33 978 46 1,553 53 2,367 57
suv 783 0 686 28 1,094 34 '1.745 51 2,542 58
DAE 783 0 959 22 1,384 37 1,914 49 2,715 56
SUV & DAE 783 0 966 22 1,423 37 2,026 48 2,825 57

Percent of the estate sale cost attributable to federal income taxes on the transfer.

Table 4C. Net sale value of the estate after payment of federal estate and income taxes.

Year
Option 1 4 7 10 13
election (%000) ($000) ($000) (s000) (5000)
FMV 2,486 3,261 4,27 5,695 7,720
SuV 2,486 3,314 4,429 5,942 8,248
DAE 2,486 3,285 4,397 5,960 8,172

SUV & DAE 2,486 3,353 4,337 6,217 3,721
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Examining Selected Cholces

Projected after tax32 values for the assuamed estate uader
tne 2 landowner choices for eacnh of the 4 estate tax optioas
described above are suamarized in Tabies 3 ana 4C. In
Addition, Table 4B shows the transfer cost, 1t tne a=irs
sWwitch from their choice of retaining to sSeiling the estate.
The respective values are shown for 5 time periods®3 uuriiy
the 15 years following the date of death.

When the estate is retained for perxiods ionyer taaa oue
year, 1its net expected value 15 greatest with election of
the combination of SUV & DAE. Next in deciining ocfder OL
estate value is the SUV, DAE, and FHV elections. Tials oidar
remains tae same throughout the rest of tae analysis (Figuce
1). The SUV & DAE election provides the highest vaiude siuce
the taxabie estate is not only smadiler, but taz actual tax
payments are aiso deferred. The SUV option resuits 1o a
slightly greater estate vaiue thaas the DAE option secause a
lower initial tax bill outweighs deferred payments. Tuls 1s

the case due to the proportion of the deferred estate tax

52 Pederal estate and income tazes.

53 Five periods of 9 montas, 3 years and 9 aontas, © yeais
and 9 months, Y years and Y9 montas, and 12 yeais and 9
months were chosen for the anaiysis to correspoud to tae

timing of the harvest. Although coumputdtions w¥ers wade
for the specified periods, resulits are displayed 1in tae
tables and discussed as 1, 4, 7, 10 and 13 years,

respectively, for simplicity.
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Expected net value of the retained estate
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that i1ncurs an interest chaiyge 0of 20 percentsS4, suavuid tae
value attributable to a closely held business Dbe below
$1,000,000 and taus be chaarged ianterest at a 4 peccent rate,
then it 1is conceivable that the DABE optioa <o0uia hnave a
higher estate value. Similarly, 4 lower reyuiar itate may
increase the financial attractiveness of tae DAE relative to
the SUV option.

These results differ marginaliy from Ulson's (1941),
using the same options and sinmulated estate, out analyzed
before the passage of ERTA5S, In that study ©ne Dao
election had the second highest estate value after jear 4
foilowed by the SUV case. The difference 1s attrisutavle to
the higher interest rates that apply i1n tihe cuirent amuiysis
to deferred taxes on that portion of a ciosely neid busiuness
interest that exceeds $1,000,000 in value when electing Dan.

Olsonn (1981) also discovered that the unet estate value

relative to the options increased over time56, Hossver, tine

54 Four percent interest rate applies to dererred tax ou
first 51,000,000 of ciosely held business interests.
fegular interest rate (20 percent at the time of the
analysis) applies to balance of deferred tax.

55 The estate simulation by Scott Olson (19s81) 135 exactiy
the same except that harvests were conductea annuaily to
pay for estate tax, income tax, and busiLiess eXxpenses ds
opposed to every third year with installment payments in
intervening years.

$6 The time periods differ slightiy, but the meihoioloyy auna
trends atrte the saume. For Olson the tide periou was Lrou
5 to 15 years; for this study 1t is between < aud 13



rate of increase is not 50 pronounced afteir BXT4. Foc
instance, the advantage of electing DAE over riV now iises
from 1 to 6 percent whereas, Olson found an inciease [LOR ©
to 13 percent for the same option. Tane wvenefits of eiectiuy
SUV & DAE over FMV in the current study increase from 3 to
13 percent compared to an increase of from 4 to 17 peicent
found by the previous studye. This further reflects tae
dampening effect of the higher 1interest rate on tae Dab
options after ERTA, whereas the SUV option is unartected.

The results show that yualafying estates wili preseive
the greatest net estate value with the SUV & DAE optioke.
The relative advantage of the other options wili depend on
the size of the closely held business iaterest aad

applicable interest rates on deferred estate taxes.

Cost of Seiliny the Estate

The heirs of an estate who are initialiy comwitted to 1ts
retention and managemeant, may, due to changed ciccuastances,
consider selling at some point. khen this is tiue case, tae
type of option chosen will have a ldarge peariky Oua the act

revenues from the sale. These results refdect a disposal of

the entire estate holdinga.

years.
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Table 44 displays the expected sdale vaiues obf tne estate
for eachi of options prior to harvestiny foi the five perious
(years 1, 4, 7, 10 and 13). The nighest estate sdaie vaiude
15 with the combination of SUV & DAE folliowed by DAE, SUV,
and FHV. These rankings are coansistent for the 15 year
period .

However, the cost of lijuidation is also grieatest waen
electiny SUV & DAE. The sale cost of the other optious
ranks in the same order as sale value. SUY & DAE have the
highest costs due to the additional expenses 1ncurred durCLliij
the sale when compared to the other options. The cost of
the sale includes interest charges on deterred pajacuts,
payment of wunpaid installments, recapture Of tLaxes iLOom
special use valuation, income taxes and expenses oL tue
sale. The DAE election does mnot include any recaptuce of
taxes in the liguidation costs, but does include the otues
costs. The SUV option regyuires a recapture vi taxes Lroa
special use valuation, but does pot 1acur COosts Lroa
extensions of paymentsa The sale costs for tne FHV option
inciude ouly income taxes and expenses of the sale.

The relative difference in liguidation costs for the fous
options may be shown with the year 10 exaumpie. Tue Ccost of
selling the estate with the FHV election 15 $1,532,9139. iae

S0V & DAE option costs $2,025,960, 3U perceat yireater thnau
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witn FHV. for the DAE and S5UV elcctioas, tie cost ot
selling the westate are 51,914,158 and »1,745,051,
respectively (23 percent and 12 percent yredtei taau FHV) .
The time of sale also changes the relative uaiffereuce ia
sale costs between the various optionse For instance, tae
relative cost wnen electing DAE over FOV 1s aucn yreatei ia
year 4 (68 percent) taman in year 10 (23 percent). Tuls cCau
be attributed to the reduced interest payment, lowerl auwouat
of umpaid estate taxes and lesser i1mpact of futuie payRents
in times of inflation. The relative ligyauidation cost oL
electing SOV over FHV 1s also larger ia yedar 4 (24U peccent)
than in year 10 (12 percent). The difference is Aagaln due
to the lesser impact of future expenses (i1n this case tae
recapture tax) during infilationary periods. 1he reiative
cost between the two options deciines even furtued 1u yedl
13 (7 percent) When the —recapture period for sgecial use

valuation has expired.

Choice of Optioans When Selling

Should the heirs choose to sell, their prouiem becomes
one of choosing the option that wilil provide the yLeatest
net value frow sale of the estate aiter tne payuwent of
federai estate and income taxes. To compute these vaiues,

the cost of se2iling the estate (Tavle 48) was subtiactea
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from the estate sale values (Tandie U4A)a. Tae ket Sdie vaiues
of the estate for tae four options are showu 1in Tadble UL
graphed in Figure Z.

The election of SUV & DAE provides the jgreatest uet sale
value throughout the 15 year period. The second hijhest
values are found witia either the S0V or DAE options «Wnica
track closely. The difference Dbetween thew 15 negligible
{less tman 1 percent) and they flip-filop petswcen years 1y
and 13. DAE has the higher value in year 1V abd 3UV L00Ks
petter in year 13. The FMV option has the lowest net sale
value throughout.

The hierarchy of options giving the higaest net sale
values are considerably different after £ZRIA tuan unaer tic
prior regulations. in Olsou's study the opiions rauked as
foillows:

1 to 5 years - — DAE, SUV & DAB, ¥ivV, 50V
Year 10 - = DAE, 33UV & DA&, sH5UV, rhy
Year 15 - - SUV & DAE, DAE, 35UV, Fiv

There were two primary reasons for these rauwkings aud tue
changes in thelir order over tine.. Undei the prior
regulations SUV cases received a Jlower, use vdlue basis 14
calculating the capital gain when Sellinyg tae estate, taat
resulted in a kigher tax. This disadvantage requced tae

relative value of the SUV options. With appieciating assets
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Fair Market Valuation Option ¥—X
Special Use Valuation Option 4&---2A
Deferral and Extension Option ¢— —¢

Special Use Valuation + - —-a
Deferral and Extension Option

Figure 2.

Projected net sale value of the estate
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the effect of the lower basis' in later yedrs was negliglbie
and the SUV options became relatively more favoravlee. Lhe
same was true for the SUV & DAE option waich toox on the
higher vaiue over DAE 1n year 15. The DAp options inad
provided greater net estate vaiues throughout the analysis
because of the favorable 4 percent i1nterest rate.

With ERTA, the basis may be increased to tae [air zarket
vailue as of the date of the decedents death if the recapture
tax is paid. Thus, the prior penaity, 1mposed Dby a lower
basis and higner taxes, is eliaminated. <This is feflected in
the higher rankings for the SUV cases. ine milgher interest
rate for DAE cases with closely held business luterests
above 31,000,000 (12% before ERTA, 20% after) reduces the
relative vaiune of the DAE option (rapnked thirdje. it does
not, however, effect the SUV & DAE option bhecause LiLae
deferred tax falls under the 4 percent rate.

The relative variations 1in the net sale valde of the
estate for the various options 1increases ovel tLiue. For
instance in year 4 the SUV & DAE option has a uet saie value
3 percent greater than the fNV option. In year 13 it 15 13
percent greater (Figure 2). A similar trend noids true for
the 5UV and DAE cases when compaied to FiVs However, Lae
elections of SUV and DAE do not diverge over tiume. i1a ract

throughout the analysis there 1s littie difference 16 the
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net sale value for the two optiousa A dirferent result is
probable 1if either all of tae deierred estate payuelts
gqualified under tne 4 percent rate or a substantiai portiou
exceeded the cutoif for 4 perceat interest and was cCharged
at 20 percent interest. 1ne 1ncredasing reiative value of
the SOV & Dbag election points out tane advVaintayge of
preserving assets (timber and land) that are appieciating at

a faster rate than inflatione.

Present Value Analysis foi the Foui Options

Should the heirs decide to sell the estate, the yuestion
becomes what is the best time ior the sale. Present value
analysis provides a reliable aethod for comparipy the sale
values for different years. Calculations are based on zue
investor's alternative rate of return. Given the present
value and market conditions, the heirs are able to decide ou
the optipal tiame to sell the estate. The canoice Or optiou
will affect the present value and may also have a beariny ou
the timing.

The present values for the four options were calculated
in the five time periods with atter—-tax cuarreut alternative
rates of return of 8, 10 and 12 percent. ice resuits aie

shows 1in Taple 5.



Table 5. Net present values for the estate in selected years.

After tax Year

g}tﬁggﬁﬁ;ve rate Option 1 3 7 10 13
(percent) election ($000) ($000) ($000) ($000) ($000)
FMV 2,347 2,443 2,541 2,689 2,894
SuUvV 2,347 2,483 2,634 2,806 3,092
’ DAE 2,347 2,458 2,614 2,814 3,063
SUV & DAE 2,347 2,512 2,699 2,936 3,269
FMY 2,314 2,281 2,245 2,249 2,290
Suv 2,314 2,318 2,328 2,340 2,447
10 DAE 2,314 2,295 2,310 2,353 2,424
SUV & DAE 2,314 2,345 2,384 2,456 2,587
FMY 2,283 2,132 1,988 1,886 1,820
Suv 2,283 2,167 2,061 1,968 1,945
1 DAE 2,283 2,145 2,045 1,974 1,927
SUV & DAE 2,283 2,192 2,111 2,059 2,056

ey
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For an 38 percent RORat the individual optlons each reaca
the maxisum NPV in year 13. Tanis aindicates that tne assuaed
forestry business 1is earning a greater a0kat taau 8 peicente.
when raaking the various options accosding to maxiwmam N2V,
the results show tnat in year 13 5UV & DABE is tue pest
option followed by SUV, DAE, and FiV. It 1s anterestiunyg to
note that the NPV of the 33UV & DAE optionm in year 10 is
greater than the NPV for tume F#V option in year 13.

If the heirs' RBORat is 10 perceat, tae higanest N2V 1s 1n
year 13 for the SUV & DAE, 54V, and DAE cases. However, Li
the FHMV option is elected, then a sale 1n the ifirist yeas
gives the maximum value. Ranking ail of the optivus snods
SUV & DAE in year 13 to be tae best option foliowed by SUV &
DAE in year 10, SUV in year 13 and DAE in year 13. Tne ¥V
option for all time periods ranks at or neac the bottowe.

A4t a 12 percent BORat the best alternative Lor eaca
option is to sell in year 1. Ia other words thne assumed
forestry business 1s earning less than could be obtained
elsewhere; therefore, it should be liguldated iwmaediately ii
financial counsiderations are the sole decision Criteride

Throughout the analysis a coanstant rate of forest valae
growth®7? has been assumed in order to illustrate tLtiae efifects

of the 2 estate tax provisions. However, ihteractiouss of

57 This is a realistic assumption for 4 reguiateid forest
under eitaer a selection or clearcut harvesting reylae.
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forest value growth and estate tax elections 1or eitaer
immature or overaature forests aust be considered. G rowta
rates exceed the average in the former sSituation and are
less than the average in the latter. At the maryin when
value growth rates approximate the BORat, as 1in the 10
percent case above, this interaction may aifect tae helirs?

optimal choice.

Some Consejuences of an Unlimited darital Deduction ¥oimula

Iz the analysis the marital deduction was used Lor 5V
peicent of the adjusted gross estate. Wit ERTA, hosever,
ail of the estate may be passed to a Surviving spouse ctax
free. If such 1s the case, the cousejuences couid e
devastating for the forest enterprise when payiny £for the
estate taxes at the death of the second spouse.

Consider the information in our example where tae entire
siruiated estate, less the unified credit®®, passes Lo tae
surviving spouse at the decedent's death 1a 1983. Tae
second spouse dies six years later in 1538999 4again
subjectiny the entire estate, 1less the unified ciedit to

taxatione. Between 1983 and 1989 hnarwests acfe coinlductred

58 Tt 15 assumed that the marital geduction 13 Leduced to
the minimum amount suca taat the taxable estate is
covered by the unified credit.

59 Geperalily wives outlive thelr husband by sevelL jedls;
ERTA credits are fully phased in at this tiwe.



every third year in order to cover business expefises aad Liue
income taxes incurred on the nacvest., Tae nhaivvest ievel is
deternined by the amount needed for the yearl of the harvesti
and interveninyg yearsso, This lncome is received ia an
installment payment as 1t 1s rCeyuired. dstate tax
caiculations were computed for the DAE option folliowiny the
death of the second spouse.

At the second death the federal estate tax amounts wo
$1,742,278. An election of the DAE option would rejuire tie
removal of 1 percent of tane timber valuwe 1in ordei tu cover
the estate tax, 1nterest on exteasiosn and business eXpeiases
for the first three years. A harvest o0of this aaynitudge
would reduce thne growing stock SO that continued maliage went
for sustained yield would be severely discupted.

Keturning to the original simalatiom wita a 50 percent
marital deduction, if the surviving Spouse seie LO dle 1an
1985 the estate tax on the surviving spouse’s estate would
be 3661,888. Using the DAE option, a haifvest in 1993y to
cover botu the deferred estate taxes for thne first death and
estate taxes for the second Spouse as well as busluess
expenses for the initial three years would reamove 38 perceant

of the entire value in timber. Although this hacvest woudd

80 Harvest levels could also have included aet yrowta, Dput
it was added to the growing sStock or the iforest 1a this
case.
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also substantially rveduce the growinyg stock, 1t woulda be

much less severe than in the uniimited wmarital deduction

In conclusion, 1i tne forest enterprise 1s reyuiced to
supply the funds to cover estate taxes then careiul planuiung
as to the conseyuences O0f using the unlimited maritadl
deduction 1s necessarya.

Many estate planning options®! are avaiiable to provide
relief from estate taxes and to pirovide the liguidity Lo pay
death expenses and taxese. This later example sShows the
necessity of planning carefully for the defeirral of taxes
plus the iiguidity to pay death tax levies without
disrupting a managed forestry business. Under somne
circumstances it may be advantageods to liyuidate mature
forest stands to pay taxes, 1if the opportunity cost of
deferral (Le e, 20 percent on amounts over »1,00u,994)

exceeds the returns from timber managemente.

61 Trusts, insurance, ing, dividing the estate assets, etc.
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CONCLUSION

Federal estate taxes, altnouga mitigateu by the 1970 Tax
Reform Act aed furtaer eased py ERTA, still 1apose 4
considerable burden on the lateryenerational transfer of
forest propertye. The need for cdash or readiiy Barketaale
assets at tae time death 1s a problem faced by all itypes of
estates. It is the pecuiiar nature of forestry assets 1iun
the estate that compounds this problem. The values froa
expected future bharvests are iliiguid and subjeci to aeavy
discounts in cases where they are disposed of prepatuieiye
Timber i1nvestments ace typically long term and usuaily yileld
only periodic incomes. If funds are unot availaale to pay
the death taxes and various costs assoclated witi estate
administration, harvest of immature ti@ber Or foiced saiec of
the land may be necessary.

The analysis has shown that significant tax savings are
possible with the election of speciad use wvaluatiou,
deferral and extension of payment or bothn. With tine new
regulations resulting from the dcopomic Kecoveiy Tax Act of
1981 these options are more easily availapble for large
estates.

For the simulated estate under 4n assumption of coutinueq
ownership by the heirs for at least 15 years folilowing

death, estate tax relief 1s greatest with tane cowmvined
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electiona. The next most adadvantayeous electiou 1is speCiail
use valuation followed closely by deferral ana exXLension.
Cf course, estate tax costs are yreatest witn faii walket
valuation.

If the heirs decide to sell the estate duriny tne 15 jyear
period, the analysis shows the ranking of options piovidiay
the highest net estate value is siaidac to taat for tae
value of tihe retained estate. However, for tuis particualar
simulation the difference in value Dbetween the 30V and DAs
options is negligible. The relative values and rank of tae
two options w@ay cuange dependinyg on tae portion of the
estate which :Jualifies for thae lower 4 percenti raie ia Lhe
DAE option.

Speciai use valuation and deferral and extension aie
elected by the executor oun behalf of the decedeat's helis.
The election is made after the date of death.. Advauce
planniay is necessary, however, for the estate to uweet tax
requirements for jualification. Potential tax savings ace
evideunt, but evaluation 0i the couseguences Of tae various
elections is required in oxder to sedect thae optimal
financial choice that 1s consistent with tne heirs?
objectives. Integration of the heirs' management 4odls wita
estate planking options sSuch 4s these can oftea ease tae
costly transfer of forest estates and maintain a productive

enterprise.



Chapter 1V

ECONOMIC ANALYSIS OF THINNING LOBLOLLY ¢INu
PLAEKTATIONS

Loblolly pine {(Pipus taeda L.) i35 the wost lmpoiiant
commercial species la the South. Coasideravie attentiosn has
been focused on the manageament of 1lobloliy plamtatious,
especially in the area of growth and yield piedictions.
However, few economic auaiyses have been formulated to
evaluate the efficiency of alternative lobloliy manaycuwmeut
regimes (sdroderick et al, 1982) due to data liwitatioas. 1o
meet future timber demands trom Dbota corporate and
nonindustrial forest lands, it 1s esseatidi that wanagemeat
regimes are identified that can compete fcr limited
investaent funds.

Thinning 1is an iwmportant practice taat shoudd be
considered when choosing among mdhageasnt aiteraatives foo
loblolly plantations. Past experience indaicates that tae
initiai compercial thinminyg in these pdantatlions migyht occur
at a stand age of 15 to 20 years. 0f the 22 miilion acies
of pine plantations in the South, approximateiy 36 perceunt
are in this age group (Knigat and sSheffieid 19380; Tuowas and
Hedlund 1980). Thus many forest landowners are confronted
with deciding whether it is to their advantaye to taln in

the near future.

49
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Thinning can provide a numoser of wpenefits for tae
landowner. The most obvious advantages are 1Eproved stand
;juality by concentrating growth oan larger, ®mOre vaiuavie
trees and early returns from thinning revenue. In additaon,
thinning saivages trees that wiid be 1lost to naturai
mortality, it enhances wildlife habitat and 1t cieates laaes
for the coatrol of wildfires in the case oOf r£ow tnihiulny.
Reduction of stand densities through thinnings lowers the
risk from certain 1nsect pests such as the soutnern piie
beetle.

Thinning may also nave several disadvaatagjesa
Specifically, the costs for marking aund harvesting smail
stems could be prohibitive. Attracting loygers to tuinninyg
jobs can be difficult when more profitable clearcutting
operations are readily available. Stand aesthetics may 4aiso
be temporarily affected by tops and logging debris lerft 1in
the woods. Finally, thinming can invite insects or aisease
into an otherwise healthy stand.

This study will present a framework for making decisions
concerning thinning in loblolly plantations. It considers
two altecrnative thinninyg strategies for various stand
conditions, stumpage price functions, and product mixes.
With these results a iandowner has solld econowic
information on which to base tainning declsions that apply

to their particular situation.
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A FRAMEWORK FOR THINNING DECISIONS

In the analysis selected management regimes for a siagie
thinning were evaluated for "thin" versus "u0 tnin"” optious
based on after-tax ifinancial returnse. Thinninyg aind rinai
harvest vyolume yields and stand characteristics were
projected using a stand wmodel (WTIHIN) for determiuniny
diameter distributions and yields of thinned loblolly piue
plantations (Cao et al 1982). It was developed using Sakple
plot data from the Virginia Piedmont and Coastal Plaiu. Tae
model provides detailed information for asalyzihy sevelal
thinning methods. In this particular case ros and iow
thinning methods were examined. A low thin, or tilasnlny
from below refers to the removal of ail tiees beliow a
specified diameter at breast height (dbh), simulating the
removal of suppressed trees. In a row thinning 1t 1is
assuned that selected rows are removed and that tae total
number of trees is reduced proportionally without caaingiuy

the diameter distriputiona.

Thioning Alternatives

Single thinning mapagement alternatives were selected
according to the factors for which the lardowner nas controi
at the time of thinning. Thinnings at 15 or 29 yedrs aad
rotation ages or 30 and 35 years vwere chosen as 4

representation of the choices availabdle (Table 0)a
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Table 6. Alternative thinning regimes

Timing of cutting operatians

Management Thinning Rotation
Alternative Age Age

1 15 30

2 15 35

3 20 30

4 20 35




Approximately 30 percent of the voiume was cewmoved 1n
simulations of row thinning and low thinnings®2 foo each
alternative. Thinuiag was coasidered 1inteasible uniess 4
minimunm of 5 cords of wmerchantable volame couid be removed
per acre. Each management alternative was simuiated Ior
site indices 60 and 70 and planting densities of 7JJ and 9vV

per acreb®3,

Economic Factors

Net present value (NPV) was <chosen as Lae e€COnomic
criterion for evaluating the tain versus no thln 0ptions.
When considering mutually exclusive projects, the
alternative with the highest NPV will saximize [oresit value.
The NPV was calculated on an atter-tax Dasis®t asinyg read
discount rates of 3 and 5 percent. Taese alternative rates
of return (ARR) vere assaaed to represent reasonawvsle

landowner opportunities for use of their capatal net of

82 Low thinning alternatives were prograammed in WiHIN as a
combination of 20 percent row thinning to simuiate tne
removal of rows of trees for access and 84U percent low
thipning.

83 The two planting densities were chosen to represent tae
approximate range of trees that were planted across tiae
Soutih (Moak et al 1982).

54 After-tax cash flows were computed for the nonindustrial
landowner situation. However, tase resuits wita wliaor
adjustments are applicable for corporate decisioas
coucerning thinning .



inflation or real price appreciation®s,. An AKE 13 Lae
interest rate the owher can ieceive 1lu ais best iavestaeat
alternative with a4 risk similar to that in forestry. Actuai
calculations were made with NCRETURN, a computer progiam £Or

apalyzing long-term investments (Schweitzer et al 1Yol).

Stumpage Price

One of tae most important factors atfectinyg decisions
about thinning 1is the stampage price received ioi haivested
timber. Stumpage prices vary according to tae produact aix
and price differences amony products cam be significant. 1n
this analysis pulpwood, sawlogs and peelers were iunciuded.
In generai, prices are dependent on tue state oI tae
econony at the time of sale, aud are speciticaily iufluenced
by the competitiveness of markets i1n the region wheie tae
timber is sold. These paossibllities vwere takea 1nto accouut
in examining a4 high, medium, and losd sensitivity
(responsiveness) of stumpage price to product categyory
{Table 7).

Highly responsive stumpaye prices umeain sSuuStantially
greater returns for higher juality produacts. SawWwtimber at

$30 per 100 cubic feet nas three times the value oi puipwood

65 QOmitting reai price appreciation may uunderstate the value
of thinning since sawtimber has historically appreciated
at a faster rate than pulpwoode
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Table 7. Stumpage price by product and price responsiveness

categories.
Stumpage price
Highly Moderately Slightly
Product category responsive responsive responsive
Dollars per 100 cubic feet
Pulpwood 10 10 10
Sawlogs 30 25 20

Peelers 60 40 30
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at 510 per 100 cubic feet. Similarly peeleis boing 51k
times as many dollars as pulpwood at 36U per 100 cubic feeta
By contrast, slightly responsive stumpage prices sShow a RUCi
spaller difference in value between products. Sawtiaber aua
peeler stumpage prices are only two and thiee tiames yreated,
respectively, than the 310 per 100 cubic feet for pulpwsood.
Lower stumpage prices for low thinnings as opposed to iow
thinnings were also taken into account in tue analysis. Tae
stumpage price for low thinnings was assumed to be 8d
percent of the final harvest stumpage price. ROW thinning
income was calculated with the same stumpage prices as L[or

the final harvest.

Product Mix

The product @aix obtained in the fimal harvest foi a
particular thinning alternative 1s dependent on the taninaliug
method. For a row thin, the product mix as shown ia Table 3
is based on data from Broderick et al (19s52). By
comparison, all residual trees in tane low thin examples,
that met the mirimum diameter limit for a particular product

category®® were assumed to be in tnat category in tie

66 Minimum diameter limits for product categories were
assumed to be; 5 inches dbh and larger to a 4-inca top
for pulpwood; 8 inches dbh and larger to a4 6-inch doh for
sawtimber; and 11 inches dbh and larger to an 8—incih top
for peelers.
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Table 8. Product categories by tree diameter class.

DBH Pulpwood Sawtimber Peelers
Inches Percent
5-7 100 0 0
8 68 32 0
9 47 53 0
10 7 93 0
11 2 49 49
12 0 50 50
13 0 42.5 57.5
14 0 35 65
15 0 30 70
16 0 25 75
>16 0 25 75

Source: Broderick et al. 1982



final harvest. These relationships wele based on tue
assumption that stems of varying 48Bality are cemoved la LOw
thinning, whereas 1low thinnlng Aimproves the sStaud by
removing trees of poor quality and those in the loser

dianmeter classes.

Additional Factors

Additional ipnputs included ananuwal management <Cosus and
property taxes of 35.00 per acre aund a reforestatiovu cost ot
$120 per acre. Landowners were assumed to be ia a 50
percent marginal tax bracket although tae tax rate has no

effect on the decision of whether or not to thin.

RESULTS OF THE THINNING

The results are presented as the ratio of the N2V of tae

unthinned reyime (NPVu) to the NPV of the thinned reyiume
{(NPVt). For example, a ratio of gresater than oue shows tuat
the unthinned regime 1is preferred such as tae cases with
high and moderately respgonsive stumpage piices and a 3
percent discount rate (Table 9). The ratios ace less than 1
for the remaining situations in indicating that these stauds
should be thinned. When these results are displayed
graphically as in Figure 3, the tw#o ratios above the 1.9

reference line show the unthinned stand to be preferred.
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Table 9. Net present value ratio analysis for alternative 4 with
row thinning on site index 70 with 900 trees planted

per acre.

Discount Stumpage price NPV NPV NPVu/
rate responsiveness (thin) (unthinned) NPVt
(%) (%) (%)

3 High 776 810 - 1.04
Moderate 588 596 1.01
STight 465 451 0.97
5 High 279 273 0.98
Moderate 201 186 0.93

STight 146 128 0.88
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Figure 3. Thinning analysis of alternative 4 with a row thin and 900
trees planted on site index 70
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Conversely, ratios below the line (less than one) show the
thinned regime to be the better alternative.

This analysis provides information for making waryginal
decisions about thinninge it 1s also convenient for
exampining the effects of thinning wmethod, site index,
planting density and pricing structures on the decision to
thin. Clutter (1982) used a4 similar method 1n dbalyzing
slash pine thinning alternativesé?, The examination of
ratios is only adeyuate for warygiamal decisions involviay a
single alternative and 1s wnot designed for comparisons
between alternativese.

All four thinning alternatives were compared to their
unthinned counterparts for site indices 6V and 77U, two
planting densities, three price structares, 3 and 5 percent

real discount rates and row and low thianing methods. The

v

results for the 192 combinations (@atio HNPVaQ/NPVL) are
displayed graphically in the appendix. Tae efifects of taese
variables on thinning recommendations are discussed below
with particuiar emphasis on comparisons betweeu tae two

thinning methods.

67 (lutter's analysis included the effects of loyginy cost
on thinninga. We nave assumed that havvestiny
differentials wiil be refiected in the stumpagye price.
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The Bffegcis of Low Thinning

Low thinning comnsistently ranks as a desirable practice
over all no-thin reyimes. Thls hnolds across ail seiected
thinning alternatives and price sensitivities foiL both
planting densities and site indices 60 and 7U. T e
NPVu/NPVt ratio is also swell below 1.U for tae 3 and 5
percent discount rates.

The magnitude of benefits from low talnning is best s00Wi
by looking at the difference in WPV between thinned and
unthinned regiumes. For a site index 70 witih a 3 peicent
discount rate, the thinned regime prowvided increases 1u #2V
that ranged from $38 to 397 per acre for silgatly respousive
stumpage prices and from 3175 to $275 per acie for nighdy
respousive stumpage prices.

The primary reason for the financial attractiveness of
low thinning 1s that it prowmotes tae production of idyher
valued products. in all of the alternatives, low thiouning
more than doubled the voluam2 in the peeler class over tue
unthinned counterpart at the final harvest.

Generally, most of the results sShow thnat taluniny Ls wore
econoaically attractive as stumpage prices become wmolLe
responsive to product cateygory. For example, thne ratios for
alternative 4 decline with bota discount cates as stuspayjge

prices change from slightly respoasive to niligniy responsive
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for a low tain on site index 70 and a planting deunsity of
900 trees per acre, (Appendix pagye 113). since a iarge
proportion of the volume is concentrated 1n tne peeied
classes, financial returns are most sensitive t9 cikanga2s in
its stumpage price. Thus, as stumpage prices vecons wore
responsive {peeler prices increase from 30 to sou par 100U
cubic feet) thinninyg becomes more attractive.

Exceptions to tais trend do occure. For instance, «1th a
5 percent discount rate for alternatives 3 and 4% on site
index 60 thinning is mogre favorablde with @mearly constaat
stumpage prices. This is showWn for alternative % on page
117 of the appendix where with a S5 percent discount rate tae
NPVu/NPVt ratio declines as stumpage prices chauge fioas
nighly responsive to sligatly responsive. Ine appareat
paradox may be resolved by considering the time value Of
RONE Y. Higher discount rates cause earlier casa fiows froa
thinning to have a larger impact on present value dollar for
dollar than final harvest income. The chanyge from aighkly to
slightly responsive stumpaye prices also reduces thae value
of the final harvest for both thianed ana untainned Leyines
while thinning is only partially affected due to uncaallylny
pulpwood prices. Combined, these factors give taiasued
stands a greater advantage over unthlnned stands as stumpaye

prices approach constant levelsa.



o4

The Effects of Row IThianing

The row thinning examples are less couslisteut thali those
for low thinninya. For instance, on site index 74, Lo«
thinning is favored for a thim at age 20 witn the L[luadi
harvest at 35 (alternative 4) irf 700 trees are planted per
acre. HRow thiunninys are generally not preferred wheun tae
thin occurs at a stand age of 15 (alternatives 1 with botah
planting deuslities and 2 with 9S00 trees pianted per acre) .
In the other situations, the decision to tanin 15 dependent
on the discount rate aad/or the stumpage price structuie.

The effect of stumpage price structure is shown 1in
alternative 4 wits 900 trees planted per acre aund a 3
percent discount rate. RoOW thinaiay is not recomsmended witn
either highly or moderately responsive stulpage prices but
is recommeaded if stumpayge prices are only siightiy
responsive (See Appendix, page 111).

Discount rate also plays a KkKey role 1a deciding uwaetuaer
to row thin. As discount rates increase, row thinning
generally becomes more attractive. At a 3 peicent discouut
rate, thinning is the best choice with alternative 4 and 790
trees planted per acre on site index 70 W#hen the discouat
rate is increased from 3 to 5 percent, thinning is
recommended for adil price sensitivities on aiterunative 4

with both planting densities and for most cases {moderate
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and slightly responsive stumpage prices) on alternatives 2
and 3 wita 700 trees planted per acree.

For site index 60, row thinning is the best choice 1in adi
situations except one {alternative 1 with a planting deusity
of 900 trees per acre, higaly responsive stumpayge prices aid
a 3 percent discount rate). The advantage Or tninning odn
the lower site can again be explained by the income beieilts
obtained from early thinning as final haivest 1ncome 1is
reduced.

The effects of site index are shown in Table 10 where
actual incomes of the thin and no taipn optious rox
alternative 2 are showne As the site i1ndex 15 losweilea froa
70 to 60 the final harvest income for both options decreases
5441 and $788 per acrpe for the thinned and untainued
options, respectively. In fact, tihne decliae 1s auca yieater
for the unthinned stand. The thinning income fails only 335
pPer acre. These resuits suyggest that, at least with row
thinning, sites of lower quality {(e.yg. =site index 60) will
most likely favor thinninge.

A1l ratios for the row thinning alternatives show that 1t
is more desirable as stumpage prices become aoLe constaat
{i.2. a downward trend as stumpage prices change f1om hignly
responsive to more nearly coanstant levedis). The reason 1s
again attributed to the eariy casa f£low and reduced final

hacvest inucome.
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Table 10. Income from alternative 2 for row thinning, highly
responsive stumpage prices and a planting density of
900 trees per acre on two site indices.

Income ($ per acre)

Harvest after Harvest with
Site index Thin thinning no thinning

60 41 987 985
70 76 1428 1773
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Preferred Thiuning Redgimes for the Selected Aiternatives

The best choices of the thinuing alternatives evaiuated
for a planting density of 700 trees per acre ale glved 1ii
Tables 11 and 12. Results are based on preseut value
analysis for infinite series of rotations. Forestiy 1s the
assumed highest and best use of the 1laad.

In all cases, low thinning 15 the preferied tiinning
techniyjue with consistently ailgher NP¥'s for each categjory
of stumpage price responsiveuness. for example, comparing the
best regimes for row and low thinniang with a 3 perceit
discount rate and site index 79 shows low thinning with tae
greater NPV's by 3247, $129 and %75 per acre tor high,
moderate and slight stumpaye prices, Lespectively. 3%
investing in low thinning over rfow thinning, ong i3 in
effect earning these extra dolidns in present vaiue.

With two exceptions, the better time to thin appears to
pe at age 20 (alternatives 3 and 4 cald for thinniny at 2ZU).
The better rotation age resulis are noi yuite as consistent
and are dependent on the site index and discouat rate. As
the discount rate increases from 3 to 5 pefcent, the haivest
age shifts from 35 to 30 years. For example, of tae 12
alternatives selected as having the highest NPV's for a 3
percent discount rate (Table 11), 10 have a rotation aye Oi

35 (alternative 4). With a 5 percent discount rate (lable
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Table 11. Best thinning regimes for selected loblolly plantation
alternatives with a 3 percent discount rate and 700 trees
per acre planting density.

Site Thinning Stumpage price Thinning Net present
index technique responsiveness alternative value

($ per acre)

High 4 808
Row Moderate 4 598
Slight 4 455
70
High 4 1067
Low Moderate 3 714
Slight 3 531
High 2ord 465
Row Moderate 4 343
STlight 4 256
60
High 4 669
Low Moderate 4 439
Slight 4 312
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Table 12. Best thinning regimes (5 percent discount rate),

Site Thinning Stumpage price Thinning Net present
index technique Respcnsiveness Alternative value

($ per acre)

High 3 293
Row Moderate 3 214
STight 3 155
70
High 1 or3 404
Low Moderate 3 264
Slight 3 185
High 4 145
Row Moderate 4 95
Slight 4 59
60 High 4 221
Low Moderate 4 128
Slight 3 78
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12), 7 of the 12 alternatives caidl for a fiual harvest at
age 30 (alternatives 1 and 3).

An increase in site gquality also causes a slight shift o
shorter rotations. Witk a 5 percent discount rate and site
index of 60, five of the six alternatives witin the higuest
NPV's had a final harvest at 35. Howewver, wiitn a site index
of 70, all of the thinning alternatives called {oc a
rotation age of 30. A similar though not as pronouaced
relationship holds for a 3 percent discount rate. Tnese
factors affecting rotation length are coasistent witin taat
found in earlier studies (Broderick et al 1982; Pearse
1367) .

The best choices for a planting density of %00 trees per
acre are the same with one exception; a 5 percent discount
rate and site index of 60. A majority of the alteranatives
in this case have the highest NPV's with a fimal harvest at
30 years (alternative 3) instead of at 35 years as touad

with a 700 trees per acre planting density.

SENSITIVITY OF PRICES ON THE DECLSION TO LHIN
To study the effects of varying lewels of returns from

thinnings, stumpaye prices for products harvested ia the
thinnings were set at 80, 50, and 0 percent of final harvest

stumpagye prices. Values were calcudated for thinniag
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alternative 3 with J900 trees plaunted per acre auad
alternative 4 with a planting density of 700 trees per acre
on site index 70 assuming botn 1low and row thiubing. LTae
present value ratios <for the various stumpaye price
sensitivities wusing a 3 peccent discount rate and
alternative 4 are displayed in Figures 4 and 5.

For the row thin case, the declision whetner to tnin
depends on both stumpage price sensitivity aund thinnlny
price. The stand should not ve tainned 1f stumpaye for wood
cut in thinnings 1s 50 percent or less than final naivesti
stumpage. When the thianing price is 80 percent Of final
harvest price, thinning 1s recommended as tae best practice
@ith moderateiy and slightly seasitive prices. With aigaly
sensitive stumpage prices thinning is not recoumended.

With no thinniny income, the case for 1ot row tainning
becomes stronger as stumpage prices are mOorLe constalit (l.e.
the NPVu/NPVt ratio Dbecomes larger as the stumpage price
sensitivity changes from highly to sligjatiy respousive).
But as thiaoning prices are 1incieased, the relationsaly 1s
reversed so tnat thianing is wmore favorable as stuapaye
price sensitivities are reducede. The same 1S true for tae
rov thinpiny example wita thinning alternative 3 aithough
leaving the stand unthinned is recosamended for ail ror all

CASLSe
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Figure 4. Thinning analysis of alternative 4 with row thinning and
different thinning incomes
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Figure 5. Thinning analysis of alternative 4 with low thinning and
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For the low thinning example, tainning remains tie best
choice for alternative 4 under alli price assumptious. This
is true even if no thinninyg income 1is recelived. For
example, without any tainning income, the thlnned option had
greater NPV's by $208, $75, and $34 perL acre over tae
unthinned option for high, asoderate, and slightly respousive
stumpaye prices, respectively. #ith alteraative 3 tainniny
is recommended except when there is no thinning iracowme 4ana
stumpage prices are only slightly respoasive. ihese Lresults
shov that in many instances landowners can achieve petter
financial returns even if they have to accept rediced

stumpagje prices for volume removed in thinnings.

CONCLUSIONS

Low thinnings appear to be consistently an attractive
option, even when intermediate stumpage values are ceduced.
The decision whether to row thin 1is dependent on site
gyuality, stumpage prices and the landowners alteimnative rate
of return. Row taninning was shown to be the better choice
on the lower site index {site iadex 60). Row thinuing 1s
also more desirapble as the stumpaye prices for individual
forest products approach constant levelds. A iandoxnel witn
a hiyner alternative rate of return (5 perceat as opposed to

a 3 percent discount) is more inclined to row talh. kKesults
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indicate that of the selected thinning ayes, Ju yeais 1S tae
better choice over all site indices, planting densities anu
thinning methods.

The anaiysis demonstrates the possibie effects of
economic uncertainty im making decisions that reap benefits
in the future. In many of the alternatives, the decision to
thin is not clear-cut, but is dependent on what the futuce
holds in the way of stumpage pricesa. On tne otner hand, a
landowner can feel fairly safe in the decision 1f for alil
perceived stumpaye price possibilities, the answer is
consistently to thine.

Thinninyg has often been promoted largely because Of tae
benefits derived zfrom tae final harvest (i.e. LlLoacreased
volumes of higher yuality forest products)a. These peuetiits
account primarily for the attractiveness of lox® thinninge
However, it is mainly the early income that is the Ceason
row thinning is often recommended over ao thinaing.

Althouga this amalysis covers only a4 limited number of
the possibilities that exist in making declsious concerniay
thirning, 1t provides a frame#ork for auwalyzing other
choices. In terms of thinning technigue, the two exiienmes
of low and crow thinning were examiraed. There are infliunite
combinations of these two technigues. The thinning decision
for the specific combination w#will probably fail somewhere

between the benchmarks set out in the analysis.



Ciaapter V
ESTATE TAX IMPLICATIONS FOR VAXIOUS STAGES LN
FOREST GHOWTH

An important goal of wmany forestlaad owneis 1s to
transfer their estate to the heirs with a mipl@ad iuwpact
from death taxes. HMost are also interested in the efificieant
and continued management of their woodiands atfter deata.

Acheivement of these purposes may be ditficultg,
especially with minimally planned estates. One of the most
serious problems is the 1lliguidity of the tiwber asset.
Fforested estates are characterized by long investment
periods and sporadic income (Olson 1981). Generaily the
rotation lengtn is lonyer than the laudosner's expected
tenure. The result is that in waost cases the timber wilidi
not be financially mature waen estate taxes are lncuirred.
In addition, it is difficult to obtain ciedit due to tae
unimproved nature of the asseta Distress sadies of lawature
timber to finance death taxes can not oonly breax up
efficient management uaits, but also reduce the cash Liow
and value of the forest estate. S5uch forced saies usuaily
mean the estate will have to accept lower stumpage prices.

For these reasons, it beco#mes essential that forestiand
owners integrate their forest managemeat proyram ana estate
plans such that the burden of esState taxes 1is wihimlded and
the viability of fcrest resource manageaent 1s preserveda

76
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The objective of thlis analysis 1is to evaiuate aiternative
investment and estate planning strategies on selected
examples of forested estates. Speciticaily, the
interactions of forest value growth and estate tax
conseguences over short periods of time will be examined.
Estate values, including timberiand values, for tacee
different sized estates were simulated over tine deatn of
both spouses duriny a ten year period foir various stages 1o
the timber stand growth. Estate tax impacts and estate
planning alternatives were analyzed fol each growiny peciode.
This informatioa will aid forest landowaers in makiny estdte
planning decisions based on the condition of taelir

particular iforest resourcees

OMPARISON OF DEATH TAXES AT DIFFEERENT 5TAGES OF SIAND
GROWTH

In order to examine estate tax 1mpacis on forest estates,

selected examples were chosen for evaluation.

Estate and Economic Assumptioas

1. Three estates were evaluated in tue simulation. Tae
estates were assumed to be forested with a sinyie
stand of loblolly pine. The smali, wmedium, and
large-sized estate contain 400, 754, and 1500 acres

of timberland respectivelya.
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In each simulation the first to dic was tae so0ie
owner of the estate. Death was assumed to occur 1ia
the first year with the surviving spouse dyiny tei
years later.

The ten year period Dpetvween the two deatus was

simulated for three stages in the gyrowtn of tae

loblolly pine plantation. In the first staye tine
stand was grosn from age 5 to 15 years. The next
stage runs from a stand age of 15 to 25 years. Ian

the third stage, a stand of 25 year old loblouliy pgaine
was simulated over ten years to au aye or 35 years.
The staud was assumed to be financially matuie at 35
years of age.

A piggy—-back state death tax was assused to be eyual
to the waximum allowable credit for state deatn
taxes.

The analysis used an 1aflation rate of 5 percent.
Calculations of timber liyguidation values weie based
on a real price appreciation of 2 percent fur osotu
savtimber and peelers and 0 percent rfor pulpwood.
Bstate assets included timber, dand and wiscellaneous
r£eal and personal property. Tiuwber values werle based
on the valuation procedures to be JisCussed DeiOwW.

Land values were assumed to start at $400 per acica.



Property values were 5213,233, %400,0ud, and s34l ,0vy
for the small, mediuk and larye-sizeu estate
respectively. Land and property values wele assua=d
to rise with the inflation rate over tae ten yeac
period. Annual expenses and taxes wele pald #with
current income and interest.. NO income Or eXpedses
of the decendent remained in the estate on the date
of eitner death.
7. Financial calculations were on an after—-tax basis
assuming a marginal tax rate of 50 perceat
In the analysis, the first deata occurs in the initial
year for each stage of forest growta. Inat 1s, tae first
death is exawmined for an estate having a tiaber staud ayge 0L
5, 15 or 25 years. The gross estate value and estate taies
are calculated. The estate value 15 then simulated for tea
years 1into the future when the surviving spouse dics. The
estate value and taxes are again calculated and evaluatedl.
The procedure is carried out for the three difrerent sized

estates.

Timberland Valuation Methods

Fundemental to the determination of estate values for
forest properties 1s the method in which woodlands are

valued. The Tax Keform act oi 1976 allowed foi the
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valuation of certain real propecrty according to 1its
“current™ use as opposed to its "highest aund best" use, if
certain yualifications were net. One ot the cfeydliemeals
was that at least 25 percent of the adjusted valuc of thne
estate consist of the adjusted value of real property
yualifying for current use treatwment. 7Timber was tieated ds
other growiny crops and thus the wvaiue Of timoer couia aot
be included in calculating the percentajee. The rasuli was
that many forest estates coudd not guailry for curreat use
valuation (Condrell and Neidich 1982). The Bcounouic
Recovery Act of 1981 (ERTA) amended the rules witn aa
election that timber could be 1ncluded as an interest 1ia
real propertye. However, 1f the election was aade to
specially value the timper, then timwer couid not ve severed
within ten years of the decedent!s death®8, in tae
anaiysis, 1t was assumed that the timberland juaditfied for
current use valuation without the neea to specially value
standing timper at the first deathe.

The Internal Bevenue Code states that special use
valuation for iand plus timber or just tiwverland aust be ia
accordance w€with the provisions of paragrapas (7) ana ({8) of

section 2032(e). Paragraph (7) yives the "farm metaod" of

68 For estates with stands of all ages this caudses ah
unnecessarily restrictive 1apedimesnt to managenmsat
flexibility to meet changing market and fawmlly ecououic
conditionse.
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valuation whereby property i1s valued on the basis of yrLoss
annual cash rental for comparable land. Tals metnod was
amended by ERTA such that the value may be deterained asing
net share rentals of comparable Lland ({Gogyyans and Cautreld
1982) . However, in tae case of forestlands theire 1s rately
any comparable land on whica to base the vailuation (Condrell
and Neidich 1982). Therefore the five factors for vaiuatios
in paragraph (8) must provide the metaod for forestlaad

valuation. These factors include:

(A) The capitalization of income which tae property

can be expected to yield fOor fdACMilJe...pPUlfposes OVer 4
reasonable period of time under prudent management uUsinyg
traditional croppinyg patterns for the area, taking into
account soil capacity, terrain confaiguration, aand siallial

factors,

(B) The capitalization of the fair rentad value of the

land for farmiand..-,

(C) Assessed values in State wnich provides a differe.a-

tial or use value assessment law for farmlaude.e,

(D) Ccomparable sales of other farM...dand in the
same geodraphical area far enough removed LLom a metro—
politan or resort area so tunat nonagyricultural use i1s not a

significant factor in the sadie price, and
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(E) Any other factor which fairly values the f{dCiee.

value of the property.

The law is vague and does not state how the factors are to
be appiied and what weights are assigned to each factor. 1Li
fact, Condrell and Neidich (1982) state tnat "waen applied
to standiny timber, it potentially may produce a value beiow
the fair market value of the standing timber".

It appears that the most common practice oL vdiuldj
timberland for estdate purposes in the South 1s to Capitaisze
the rental value for forestland based on forest 1naustiy
land leases®9, The method reliies oa the availapiiity ot
industry leases in the area. In several locations, iease
values may be rare or nonexistent. Ledase vailues may aiso be
highly variable and are dependeat oun tne Reans 1h wniCh taey
were calculated. The lack of a consistent valuatiou
procedure hinders the aoility to develop an eftective estate
plan.

In an attempt to cover the possible range in tipverdaad
values, the analysis considers three different wmethods fov
valuation (Figure 6)e One #wethod 1s based on factor (A of

paragraph (8) and involves the capitalization of future

69 The valuation procedure was determined 11 4 phone suivey
of several estate tax experts on June 15, 198i.
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income?90, In Figure & this 1s the upgper line showiny tae
discounted value of the harvest income after taxes 4t a
stand age of 35. The provisions cail for using a
capitalization rate egual to the averayge annual erfective
interest rate for all nes Federal Land pank loans wuica is
assumed to be 10 percent. The second waluation method used
in the simulation ifollows factor (C) and 1s denoted 1ia
Figure 6 by the lower line. An assessed value for alyn
gquality timberland in Virginia was used. Assessed vaiues wuy
counties in Virginia were determined by first calcuiaiiny
the net income per acre based on average yields for 35 to 45
year old pine multiplied by curcent averaye stullpayge pLices
minus iand management expenses. The aet income 15 divided
by the maximum economic rotation age to obtainm an annual net
income per acre which is divided by a capitadizatioa rate
(SLEAC 1982) . The result is the cucrent value pei acre for
forest use. A timperland value of B$400 per acre was used

for all the examples?i, Finally, timberiand vaiues were

70 The i1income is capitalized for one rotation as opposed to
infinite series of —rotations as ip land expectatioa or
land and timber values. The results are compatrasie,
however, because the length of the investment periods are
equal and the scale of the investment is approximately
egual.

71 The timberland vaidue is similat to forest land use values
for excellent sites in several counties of Viryinia suca
as Accomack, Diawiddie and Prince Georye coulties.
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calcuiated by adding the ligyuidation wvalue?2 jfor tae timver
to the bare land value (sigmoid curve in Figure ). These
metnods for timberland valuation wiil ©be retfered to as tiae

income, assessed and liquidation methods, respectivelye

Examiping Adternative Marital Deductions

Probably the most iamportant chaaye in estate tax laws
made by ERTA was tiae amendment permitting aa unilaited
marital deduction. the new provisions aliow ifor thae
deferment of all estate taxes at the first death when fuil
advantage is taken of the unlimited marital deductlon. Iu
other words, the fuil value of tue estate (atfter taking iuto
account the unified credit) may be passed to the surviving
spouse free of estate taxes. The major portion of tae
estate is taxed at the second deathn.

There are several advantages of tax deferral by wakihy
full use of the unlimited marital deduction. First, couples
with large estates will benefit from tae JLOWer RAX1AUD
estate tax rate of 50 percent effective after 1985. second,
the increasinyg unified tax credit wild shlield 36400,0u0 of

estate value from taxation after 1987 (Garlock 1982).

72 Liguidation value is thne amount of @woney recelived wy tae
estate after taxes 1f the ftimber 15 harvescted. It is
calculated with stumpaye prices or $10, 325 and »40 per
100 cubic feet for pulpwood, savwtimber aud peelers
respectively.
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Third, 1t also allows additional estate planuiag Dy cue
surviving spouse such as continuing t0 wake tax Lree giits
to «children and grandchildren of up to »10,000 per
beneficiary each year.

There are also circumstances undexr which 1t wili not ia
the best interest of the estate to use the unlimited amacital
deduction. For example, 1n states with substantiali state
death taxes, deferment of estate taxes caa iead to tae
mismatching of state death taxes and the state dedtn tax
credit. Thus a portion of the state death tax credit w€ilil
be wasted (Gariock 1982). Full use of the uniimited maritai
deduction for an estate with rapidly appreciating assets
wili result ia a muca laryer estate that i1s taxed 1n tae
death of the surviving spouse.

The study 1ooked at the two extreme cases Of wmaritai
deduction planning for each estate simalation. Io one case,
50 percent of tie estate was passed to the surviwving spouse
at the first death and the remainder was placed 1n a trusc.
For the other situation, the entire estate less tine unified
credit went to the surviving Spouse. The two marital
deduction strategies wiil be refered to as tae 50-50

strategy and the tftormuia will.
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EXAMPLE OF ESTATE SIMULATION

=t

The procedure may be illustrated wita a medium-sized
estate and the income method of vaiuation for potia mavraital
deduction strategies and a tern year horizon ®ith au ianitial
stand age of 15 years. Land and property vaiues 1lua the
first vyear (first death) are $300,000 and $400,04u
respectively. The timber value of $568,500 is cadculatea by
discountinyg the after—tax harvest vaiue for a 35 year ola
stand, 20 years to the present at a 10 perceni discount
rate. The total gross estate is $1,268,000 and tane ad justed
gross estate 1is $1,225,000 aiter paywment oi fuaneral expenses
and administrative costs. £state tax calculatrions for potha
marital deduction strategies are shown 1in Table 13. The
estate tax at the first deatn using a4 5U-50 aarital
deduction is $118,125. There is no tax when full advantaye
of the unlimited marital deduction is takena Toe estate
value 15 then calculated for 10 years in the future at the
death of the surviviny spouse. The y4ross estate value 1is
$1,213,069 for the 50-50 maritai deduction with an estate
tax of 5240,356. For the forumula #Wwidli, the value o1 tine
estate is $1,951,116 with an estate tax of $5306,8U3 at thae
second death.

in the same exanmpie if valuation is Dbdsed on tiae

lijuidation value for timber, taen the timber wvaliue is
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Table 13. Federal estate calculations for a medium-sized estate and
two marital deduction strategies

Marital Deduction Strategy

50-50 Formula
Estate Assets 1st Death* 2nd Death* 1st Death* 2nd Death*
(dollars 000) (dollars 000)
Timber 568.5 568.5
Land 300.0 300.0
Miscellaneous Real
and Personal
Property 400.0 400.0
TOTAL GROSS ESTATE 1,268.0 1,258.0 1,268.0 1,951.1
Deductions
Funeral expenses 3.0 4.9 3,0 4.9
Administrative costs 40.0 40,0 40,0 60.0
ADJUSTED GROSS
ESTATE 1,225,0 1,213.1 1,225.0 1,886.2
Marital Deduction 612.5 950.0
TAXABLE ESTATE 612.5 1,213.1 275.0 1,886.2
Tentative Tax 197.4 433.2 79.3 729.6
Unified Tax Credit 79.3 192.8 79.3 192.8
FEDERAL TAX 118.1 240.4 0 536.8

*The 1st death is in 1983 with a stand age of 15. The second
death is in 1993,
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$165,318 or about a third of what 1t was wiih tae 1ucoue
nethod. FPor the 50-50 uwarital deduction, estate taxes are
$48,844 and $185,527 for the first and second deatius
respectively. If estate taxes acre deferred, tue tax at tine
second death is $342,955.

With assessed values for timpverland, the coubiped timper
and land value 1is $340,000. Estate taxes amount to »21,5%U
at the first death and no tax at tne second deatn waen the
50-50 marital deduction is used. Incorporatiny the formula

will resuits in a tax of $33,813 at thne second deatu.

RESULTS OF THE ESTATE SIHULATIONS

Gross estate values at the first and second deatius for
each simulation of valuation method, estate size, waacrital
deduction strategy and stand growth stage are given ia Tdwde
14, ®ith the income method of valuation and a smali estate,
gross estate vdlues raunge from $601,333 to $775,333 at tus
first death (first death occurs with stand ages of 5, 15 ot
25) . The initial gross estate value for the medium estate
is between $1,127,500 and 31,453,750 dependiny ou sStand dJjCe
Large estate values begin at between 32,255,0ud and
$2,307,500. With the iiguidation valuation umethod, gyross
estate values for the first death are between »373,333 and

$697,493 for the small estate, $700,0U0 and $1,307,800 foc
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Table 14. Total estate value for each valuation method based on estate size, marital deduction
strategy, and stand age at time of death

A. Capitalization of Income Valuation

Stand age at time of death

Estate Size Marital Deduction Years
5 15 15 25 25 35
(dollars 000)
Small 50-50 601 577 676 671 775 796
Formula 601 605 676 777 775 1,006
Medium 50-50 1,128 1,086 1,268 1,258 1,454 1,496
Formula 1,128 1,624 1,268 1,951 1,454 2,408
Large 50-50 2,255 2.176 2,537 2,524 2,908 2,996
Formula 2,255 3,803 2,537 4,484 2,908 5,407
8. Liquidation VYaluation
Stand age at time of death
Estate Size Marital Deduction Years
5 15 15 25 25 35
{(dollars 000)
Small 50-50 373 367 462 593 697 798
Formula 373 174 462 450 597 946
Medium 50-50 700 689 865 1,119 1,308 1,497
Formula 700 816 865 1,503 1,308 1,497
Large 50-50 1,400 1,381 1,731 2,227 2,616 2,997
Formula 1,400 2,202 1,73 3,724 2.616 5,343
C. Assessed Valuation
Stand age at time of death
Estate Size Marital Deduction Years
5 15 15 25 25 35
(do11ars 000)
Smail 50-50 373 279 373 279 373 279
Formula 373 132 373 132 373 132
Medium 50-50 700 603 700 603 700 603
Formula 700 716 700 716 700 76
Large 50-50 1,400 1,169 1,400 1,169 1,400 1,169

Formula 1,400 1,863 1,400 1,863 1,400 1,868
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the medium estate and $1,400,000 and $2,615,6U0U ifoi thse
large estate. Estate values using the assessed Neitnod ate
$373,000, $700,000 and 31,400,000 for the smail, medium aud
larye estates respectively.

Gross estate values at tie second death are dependent on
the valuation method, stage i1n stand y4rowtia 4nd wdarital
deduction strategy. Vaiues are ledast with tae assessed
valuation method and a formula will for all stayes 1in stdud
growth and greatest with the income method of valuatioa , a
formula wiii and a stand aye aof 35. Gross estate values at
the second death are yenerally greater when full use 1is
taken of the unlimited marcital deduction secause o0f the
large proportion of the estate that 1is defeired <froa
taxation until the second deathe

The estate taxes that are incurred at each death for all
the sinulations are displayed in JTapie 15. Estate taxes
over all estate sizes are ieast when timber valuatiosn 1is
based on state assessed values for timberland. Assessed
values do not take 1into account an jncrease 1in value
according to stand age. Taerefore, taxes are the saame for
the three stages in stand growth.

FEstate taxes are yreatest with the income wethod oI
valuation when the +two deaths occur durimy the periods of

stand growth of 5 to 15 anrd 15 to 25 yearcs. In tae case oi
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Estate taxes for each valuation method based on estate size, marital deduction strategy

A. Capitalization of Income Valuation

Stand age at time of death

Estate Size Marital Deduction Years
5 15 15 25 25 35
(dollars 000)
Small 50-50 4.8 0 17.6 17.0 33.5 61.6
Formula 0 0 0 54.4 0 141.6
Medium 50-50 93.0 1721 118.1 240.3 151.6 336.1
Formula 0 285.4 0 536.8 0 751.0
Large 50-50 303,8 640.0 360.6 805.7 436.6 1,033.6
Formula 0 1,424.8 0 1,754.9 Q 2,204.2
B. Liquidation Vaiuation
Stand age at time of death
Estate Size - Marital Deduction Years
5 15 15 25 25 35
(do1Tars 000)
Small 50-50 0 0 0 0 21,2 62.6
Formula 0 0 0 0 0 118.1
Medium 50-50 21.6 23.7 48.8 185.5 125.5 340.2
Formula 0 59.6 0 343.0 Q 719.2
Large 50-50 142.5 290.8 203.6 665.0 376.0 1,034.1
Formula 0 652.8 0 1,387.4 0 2,172.1
C. Assessed Valuation
Stand age at time of death
gstate Size Marital Deduction Years
l 5 15 15 25 25 35
(dollars 000)
Small 50-50 Q Q o] o} 0 0
Formula 0 0 0 0 0 0
Medium 50-50 21.6 0 21,5 Q 21.6 Q
Formula 0 33.8 0 33.8 ] 33.8
Large 50-30 142.5 222.3 142.5 222.3 142,5 222.3
Formula 0 526.3 i} 26.3 0 526.3
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the first death at a stand aygye of 25 years and the deatn of
the surviving spouse at a stand aye of 35, +tac valaation
method with the highest estate tax is dependent obu tae
marital deduction strategya. with full use orf the unlimited
marital deduction, estate taxes are nigher under tiae luacone
method. If the 50-50 marital deduction strateyy 15 used,
the liquidation method has the nigher estate taxes.

The amount of estate tax in relation to the period of
stand growth follows a similar trend to tne tiaber value
based on valuation methoed for each stage (See Figure 0)a.
Estate taxes 1ncrease at a steady rate over tae tiree
periods with the income method. For example, #lth a medium-
sized estate and a formula will, tiae total estate taxes are
$285,420 for the period of stand growtia, 5 to 13, +£536,8u3
for 15 to 25, and $750,988 for 25 to 35. Totai estate taxes
for the liquidation method start out ilower in the 5 to 15
year stage, but increase substantially with the older stages
to a leveli similar to that for the income method at a stand
age of 35. #ith assessed values for timberiasd, estate
taxes are constant over the taree ten year periods in stand
growthes

In all bat one case, total estate taxes are yreater wahen
full use 1is taken of the wunlimited marital deduction.

However, fimancial couparisons of tae relative advantages of
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the two marital deduction strategies are best examined dsiiy
present value analysis. The strategy with the loser present
value of estate taxes is the Dpetter cholce pecause wore oOf
the estate value is preserved. Table 16 displays present
values calculated with a 10 percent alternative cate ot
return for each of the simulations. The bpetter cholce Of
marital deduction strategy to use in the {first deats 1s
dependent upon vaiuation method, estate SiZe and staye 1a
stand growthe. For the income wvaluation method and a suail
estate, the opest choice is to fully use tae uniimited
marital deduction no matter shat the staund age. Tihe formula
wiil is  best witia the medium-sized estate for tae two
younyger growth periods, however, the 50-5U strategy is
better with the growta period of 25 to 35. Finally, wita a
large estate, the 50-50 strategy has the lower present value
of estate costs for the two oider stand growth stages.

With the liguidatiom valuatiomn method and the smaii
estate, the 50-50 marital deduction strategy is siigatly
better in the last stage of stand gyrowtn (the ouldy period iu
which estate taxes are incurred). For the medium and lairge
estates, the lower present values of estate taxes are wita
the 50-50 strategy in the periods 15 to 25 aad 25 to 35.
The formula wiil is always the best cholce witn assessed

valuation of timberliands.
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Table 16. Present values of estate taxes at a 10 percent discount rate

A. Capitalization of Income Valuation

Estate Size Marital Deduction
Small 50-50
Formula
Medium 50-50
Formula
Large 50-50
Formula

Stand age at time of death

Years
5-15 5=25 25-35
(dollars 000)

4.8 24,2 57.3

0 21,0 54.6
159.4 210.8 281.1
110.0 207.0 289.,5
550.5 671.2 835,1
249.3 676.6 849.8

B. Liquidation Valuation

Estate Size Marital Deduction
Smail 50-50
Formula
Medium 50-50
Formula
Large 50-50
Formula

Stage in stand growth at time of death

Years
5-15 15-25 25-35
(dollars 000)

b} 0 45,3

0 b 45,6
30.7 120.4 256.6
26,8 132.2 277.3
254.6 460.0 774.7
281.7 534.9 837.4

C. Assessed Valuation

Estate Size Marital Deduction
Small 50-50
Formula
Medium 50-50
Formula
Large 50-30

Formula

Stand age at time of death

Years
5-15 15-25 25-35
(dollars 000)

0 0 0
0 0 0
21.6 21.5 21.6
13.0 13.0 13.0
228.2 228.2 228.2
202.9 202.9 202.9
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Another way of examining tae choice 0 malitdal deadction
strategy is to determine the alternative rate 0f returan at
which one sould be indifferent between using the 5U-50
marital deduction or formuia wili. The aiternative rates ot
return for each simulation are displayed in Takle 17. for
the income vaiuation method, the small and mediun estares
rejuire iancreasingly higher alternative rates of return witn
older stands for the estate to be indiffeivent between tie
two strategies. Tne discount rate for tae Ldarye estate
falls slightly when comparing tae growth periods 15 to 45
and 25 to 135. This is attributed to the fact tnat a laryge
proportion of the estate that was shielded py tae unliamited
marital deduction in the first death has reached the maxibuas
tax rate of 50 percent at the second death. The estate does
not suffer from an escalating tax rate due to the defercal
of estate taxes.

For lijuidation valuation of timberlands, a mediuw aud
large~sized estate requires the Bpighest alternative rate of
return for the stage in stand ygroWth of 15 to 25 years.
This is the period in whica tae stand is acalevinyg the
greatest appreciation in value. The portion oi ithe =sdtate
that is deferred from taxation in the first death receives a
much higher value and estate tax at tae secoud deata. The
reijuired altecrnative rate of return witia assessed vaiuatioun

is constant for the three gyrowth periods.
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Table 17. Alternative rates of return at which the landowner is
indifferent between the 50-50 and unlimited marital
deduction formula

A. Capitalization of Income Valuation

Stage in stand growth at time of deaths

Estate Size 5-15 ~15-25 - 25-35
percent

Small 0 7.8 9.1

Medium 2 9.6 10.6

Large 9.9 10.6 10.4

B. Liquidation Valuation

Stage in stand growth at time of deaths

Estate Size ~5-15 15-25 25-35
: ' percent

Small 0 0 10,1

Medium 7.8 12.4 1,7

Large 9.8 13.5 11.7

C. Assessed Valuation

Stage in stand growth at time of deaths

Estate Size 5-15 15-25 25-35
percent

Small 0 0 0

Medium 4.6 4.6 4.6

Large 7.9 7.9 7.9
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ESTATE PLANNING CONSIDERATIONS

It has been shown that in spite of the Lfecent caanyes 1lu
estate tax laws brougat about by ERTA, owners oi largye
unplanped estates face heavy burdens imposed oy estate
taxation.

Without proper plananiny, the paymeat of estate taxes cau
be devastating for a forest estate, especiaily 11 a portion
of tne timber must be liguidated. For example, consider the
case of the medium-sized estate witn a 15 year old iobloliy
pine stande. At the first death, using the 50-50 warital
deduction strategy, it would reyuire the harvest o 37
percent of the timberiand to pay the tax (lucludes capitadi
gains tax on timber) if the tiamber 1s valued by Lie
liyuidation method73, Using the rforamula will woulid cesult
in the harvest of 36 percent of the timber to pay tue estate
tax at the second deatiha. The amounts that must be harvested
are substantially greater with the income valuation mnetioie
The early liguidation of timper to pay estate taXxes not oniy
disrupts the management program, but results 1n low revenues
trom sdale of small timver. This 15 also tiae geriod oi
greatest timber value yrowth {21.6 percent). Harvesting
timber to pay estate taxes is not as disrupting foi ai

estate with timber approaching maturity (25 to 35 year old

73 poes not include additional tax iacurrea at second deathe
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stand exanrgle) . The estate generally does naoi Ldce as
severe a liyuidity problea as ia the eariier stayes. Also,
the timber is reacuing financial maturity.

However, there may ve another probien these estates face
if they must liguidate tiwmber to pay the estate tafes ai tae
second deatn. At the first deati, 1s 1s not uecessary to
include timber as real property 1n seeting the regyulicaent
that at least 25 percent of the estatel!s adjusted vVaiue
consist of the adjusted value of real propecty yuaiiiyiag
for special use valuation. By not 1including tiawver , tue
estate avoided incurring a recapture tax, 1f tiaver 1s
harvested within ten years folliowiny deatie. At toe second
death, though, the timber wvalue has appreciated
significaatiy?4 and, therefore, aust be a palt Of Ceald
property to meet the percentage reyuirement. Thus, an
estate tnat aust narvest timber within ten years of the
second death, will be subject to the added taxe Lae
alternative 1s to compute the estate tax based on the fair
market value of the real propertye

These are a few of the implications of fundinj estate
taxes from the harvest of tiamber. Proper estate piaidiing is
necessary to insuare taat timber management is not alsrupted

or is the ieast cost alternative faced by the estate.

74 This is the case for tae income and lijuidatioua vadluatioa
methodsa.
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Estate planning will reduce taxes as well as allieviate tae
sudden need for funds.

Marital deduction planning has peen shown tO be one way
of reducing estate taxes. Estate taxes may also be iowered
by yiving gifts of up to $10,040 per year, tree of gifit
taxes?s, an estabe with rapidly appreciating assets such
as land aand timber (Dennis 1981). In order to preserve tna2
inteyrity of the forest estate gifts may be 1n tune foim ot
shares in a corporation or pacrtnershipa. Various types Of
trusts tailored to tue needs of tne individual way aiso
reduce taxes,

Forest estates must mdake sure that there 15 d4u adejuate
source of funds to pay estate taxes, This is mBOSL 1mpoitant
for estates wvwith lmmature or rapidly growiny staud of trees
particularly if timber 1s valued according to the
capitalization of future incoae. Insurance on tne lire of
the estate owner, held by an heir, 1s one wuetaod of
financing the tax. guwalifying for detferral and elteuasiou of
estate taxes will spread payment of the tax and eliminate

forcaed saies of timbera.

7S An annaal gift tax exclusiom is5 allowed such that a donor
can give gifts of up to $10,000 per donee each year
without any gift tax cost (Lode Sec. 2£503(u) as amended
by '81 Act Section 441(a)). Spouses using the glit—
splitting provisions can traansfer up to $20,uvl per
donee. Gifting will especially beneiit
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b

EXAMPLE OF AN BSTATE WITH A LHLNNED STAND

A thinning at age 20 was 1acorporated in tae exauwple for
a medium-sized estate to study impacts of tainaning ou estate
taxes and marital deduction planiing. it 1s assumed taat
income from the thinning is invested at a retuairn of 14
percent and included in the estates of tne deceusuts.

With the liguidation method for valuiny tiwber, tae
estate taxes iancrease slightliy over the antalased exaaple atc
the second death with a stand age of 25. Estate taxes are
much aigher for the 25 to 35 year stayge (estate tax of
$409,246 at the se2cond death when the stand is 35 as opposed
to 3340,157 for the unthinned example) . Tue incouwe pmetuod
of valuation imposed much higher estate taxes wita the 15 to
25 year growth stage ($326,908 in estate taxes ifor tue
thinned example with the second death at a stand aye or 25;
$240,358 for the uanthinned case). Taxes for the olaest
stage are similar to that with the liguidation valuation
method.

With a 10 percent altermative —rate of rfeturn, taiaunlay
causes a shift from the formula will to the 5U-50U macital
deduction as having the lower present value of esiate taxes
during the 15 to 25 year stage for the 1ncome vaiddiion
method. It Dbecomes more desirasle to tax a4 JrLeater

proportion of the estaie at the first deatn and not ove
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subject to a wmuch larger tax resulting from the 1nCrease ih
the value appreciation for timber worougyiht avout oy tae
thinning. There is no shift for the liguidation valuation
method because thinning actually reduces the l1amediate

harvest value for several years.

CONCLUSIONS

It is essential that estates consisting primarily ot
forestland, consider estate piauaniing 1in tneir forest
management programf. Estate taxes can be especiaiiy
burdensoume for a capital iatensive forested estate. For tae
unplanned estate, the problem of fundiny tazxes becomzs very
serious due to the illiyuidity of timber assets.

The amount of estate tax has been shv«n to vary with tae
stage in tne ygrowtn of the timber staund. These taxes
increased for two of the three tismber waluation methods as
the stand approached maturity. The ability tOo pay itoi tae
taxes from the timber harvest revenues without severe
disruption of the forest manageaeat plan iaproves witn tae
age of the stand. Thws with young and mediuw aged stauads,
naving other means for fuanding the tax is =xtreasedy
important.

Exactly how nuch estate tax must oe paid 1s aiyaly

dependent on the method used for timberland vaduation. The
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law is vague as to the procedure ior valuing tiwberlaund. Ia
many cases, tiwpberland values are pased o0Oii Capltalized
forest industry lease values when they are available.

In tue valuation methods examined, forest estates witu
younger stands sufier least from estate Laxatiou waed
vaiuation is primarily based ou the tainber's ligyuidation
value or state Assessed values for timberiand. Tae assessed
valuation method results in the least amount oi tax for ail
stages in stand growth. For medium ayged sStands, tioe
capitalization of income method produced the highest estatle
taxes whereas tne liguidation metanod resuited 1lu tae nijaest
taxes with stands approaching maturity.

Planniug tae appropriate levei of marital dedactiou 1is
important for reducing estate taxes. In cases wheile timber
values rapidly apgpreciate between the two deatns, tuere is a
greater benefit in allowing more of the estate to be taxeua
early ({i.e. 50-50 marital deduction strategy). However, lae
rate of appreciation 1s dependent on tae timbeirlaua
valuation method, sStayge in gyrowtan of tne stand and cultural
practices sucia as thinning.

Forest estates face a unique proples in yUailfyitiy LOC
special use valuatione. Rapldly appreciatiny timber values
may make it necessary that timber be included d4s aa i1ntarest

in real property in order to meet the iregyuliremellis iLOL
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special use valuatione. Thus, the timber that 15 apploacihlig
maturity cannot Dbe harvested 1in the aocwal course ot
management without incurring a recapture tax.

The analysis examined simplified eXampies of forest
astates. The intent was not to wodel actual situatious, but
to coasider tihe broad impiications of riforest wana g2acnt
investments under the impact of estate taxatioa over a short
time horizon. It will provide forest estates wita a
framework for tackling the complexities oL estate plauniny

for their particular situation.



LITERATURE CITED

American Forest Institute. 1972. 1972 Reader sucvey rCesiditse.
Tree Farm News. Feb.

Armstroug, FeH. and Re.Ad. Brigys. 1978. wWaat's your Lorest
land worth? American Forests. 84(2):115-17, 4u-54.

Birch, TeWa.y DuGe Lewis and HaF. Kaiser. 1982. 1Tue grivate
forestland owners of tae United States. USDA Forest
Service.« 70 ppe.

3roderick, S., J. Thurmes, and W. D. Klemperer. 1902
Economic evaluation of old field loblolly pine aanagewment
alternatives. Southern Journal of applied Forestiy.
82(1):9-15.

Cda0, QeVe, HeZe. burKkhart, and RB.C. Lenia, Jr. 1942.
Diameter distributions and yields of thinned loblolily
pine plantations. Publication FWS-1-82 School or
Forestry and Wildlife Resources, VPI & SU. 0Z ppe

Carter, T.H., Jr. 1978. Application Oof Section 20324 to tne
valuation of timberland for federal estate rdx purposes.
South Carolina Law Review. 29:577-625.

Clutter, J.L., T«.Re. Dell, and G.l. Brister. 19582.
Application of available growth and yiela data for
management decisions. Unpubiished manuscript. 12 ppe.

Coundrell, W.X. and G. Neldich. 1982. Amendments made by
Economic recovery Tax Act of 1981 to section 20324 fot
Woodlands. The Agricultural Las Jouranal. 4{3):
246-363.

Dennis D.F. 1981. Estate planning for forestlaiid OxueLSe
Americau Forests. 87(1): 11-14,

Fesco, BeS., He.F. Kalser, J.P. Royer, and 4. Weldenuamel.
1932. Forest aanagement decisions oa narvested soutneiu
forestiands: Why laandowners do or 4o not reforest taelr
lands to southern pine. USDA Statistical Reportiiy
Service. Statistical Baulletin, xeview bDraft. o9 jp.

Garlock, D.C. 1982. Estate tax unlimited maritai deduction

has limited advantage in larger estates. The Jourual of
Taxation. 56(4)z 236-241.

105



106

Gingiss, ReJ. 1982. HMarital deduction planning under LaTa
181 taxes: the tax magazine. LCoamerce <leariny House,
Inc. 00(4): 286-287.

Goygans, TeP. and B. Cantreil. 1982. Valuation Oi dssuts
for gift and estate tax reporting: a LC=view aad
analysis. Successful Estate Planning Ideas aind Hetnods.
Prentice Hall 2: 10,060-10,062.

darl, N.?2. 1982. Special use valuation of tarmland auder
I.R%.Cs Section 20324 with emphasis on planninyg Lo acet
pre—death reguirements. In: Sixteeath Aunuai iustitute
on Estate Planning. University of #Hiawl iLaw Centei.
fiami, Florida. p. 15-30.

Hjorth, BeL. 1978. Special estate tax valuation or
farmland and the emergence of a landholding elite class.
Washington Law Review. 3:609-662.

Knight, H. A. and R&. M. Sheffield. 1980. Tainainy
opportunities in pine plantations in tae Southeasl during
the 1980's. In Proceedings: Thiunning Soutnern 2iae
Plantations. Southern Forest EcConomics WOLKshoOps Lony
Beach, Mississippie. HMarch 1398V. ppe 18-20.

Hoak, J. E., ¥atson, We F. and P. Van Deuseha. 198uU. Costs
and cost trends for forest practices 1n the Soutia. forest
Farmer Manual 39(5): 538-6b..

National Forest Products Association. 1980. Awmerica GLOWS Ou
Trees. The Promise of Private Noniandustiial wWoodlands.
Washington, D.Ce 63 pp.

Olson, S5.C. 198171+ An analysis of state and selected
federai death tax legislation with jiaplications LoL iLhe
transfer of private nopindustriai forest estates.
Haster's Thesis, Virginia Polytechnic Institute ¢ State
University, Biacksburg, VA. 78 pp.

Olson, S.C., H.l. Haney, Jr. and #.C. Sieyeli. W8 1. State
death tax dimplicatioas for private nonindustiial
forestry. Forest Products Journal. 31{7):28-35.

Pearse, H. 1967. The optimum forest rotation. Fforestry
Chronicle: 43(2): 178-193.

Research Institute of Americal Iac. 1981. Tae 814 coumpiete
analysis of the estate planning and aduinstrative
provisions of the '31 ecounomic Becovery Tax ACt. 03 pp.



167

Schweitzer, D.L., A.L. Lundgresn, and Reit. HasbacChe 1%07. a
computer progiam for evaluatiuy lony—ters Lforestiy
investuentss U3DA For. Serve Horti Centrai £oi. LXpa.
Stn. Hes. Pap. NC=10. 30 pp.

Sedjo, R.A. aud De.id. Osteraeier. 1978. POoiicy airternatives
for nonindustrial private forests. Keport o4 #OLKshop
spoasored by Society of American Foresters ahd mesources
for the Future. Airlie, VA. Aug. 30 - Sept. 1, 1977.

Siegel, W.C. 1378. Federai incose aud death taxes —--
implications for the noncorporate forest lasdosner. 1In
Proceedings:s The Impact of Chanye on tane Manaycuent of
Private Forest Lands 1in the Northwest. Horthwest zrivate
Forestry Forum, Portland, Oreyon. #Harca 1978.

State Land Evaluation Advisory Coarittee. 1982. Procedures
for determining ranges of use-values for agricuituce,
horticulture, forest and open space land 1in Virginia witia
1983 suggested use-values. Richmond, Viryliiide Septemder
1982. 58 pp.

Sutherland, C.F. 1978. The impocttance of deatu taxes wo
forestry. In: Proceedinys of the forest Taxatioa
Symposium. Edited by HeL. Haney, Jr. and Jebe vlutei.
Virginia Polytechnic Institute and State University,
Blacksburg, VA. Publication Fd5-2-78. pp. 81-91.

Thomas, C. E. and #. S. Hedlund. 1980. Thinulng
opportunities 1n the Hidsouth during the 198U's. 1n
Proceedings: Thinning Southesrn Pine Piauntations.
Southern Forest Economics Workshop. Lony Beacn,
#ississippi. Marcan 1980. pp. 27-52.

U.S. Department of Labor. Bureau of Labor Statistics.
Wholesale Price and Price Indexes. Hontniy.

USDA Economic Research Service. 1977. ¥Faim HKeal Bstaie
Harket Developments. CD-3d2. 55 ppe

USDA Forest Service. 1973. Tihe outlook Lor timbei 1iu the
United States. For. HBese Rep. 20. 367 ppe.

USDA Forest Service. 1980. An assessment of the forest aud
rangyelaud situation in the United States. F5-345. 631
i) p -

U.53. General Accounting Office. 1931. Speclal estate tax
provisions for farmers snould be simpliried to acaieve
fair distribution of benefits. PAD-81-68. 89 ype



108

Utz, K.A., ¥.C. Siegel, and J.E. Gunter. 1978. Wuat forest
landowners sould know about federal estate aund gift
taxes. Southern Area Stdate and Private Forestry; U5DA
Forest Service. General Report SA-GHl. 12 pp.



Appendix A

NPVa/NPVt TO0 STUMPAGE PRICE RESPONSIVENESD HKELATIONSALIPS

FO2 LOBLOLLY PINE PLARTATIONS

109



N 3

e

1.0

110

Site iandex 70
planted trees per acre

Row thin ani 700

ALTERNATIVE 1

0.94

0.2

~<vE~C<DZ

PECSTLIININITS

ALTERNATIVE 3

—a<vzNce vz

ALTERNATIVE 2

=

RESATLZINENTIE

ALTERNATIVE 4

0.94

254




11

site 1index 7C

Bow thin and 500 trees planted per acre

A<veac<uE

vasm<y

ALTERNATIVE 1

Ls—j l.S-i
l.‘l‘i "
Lj Lad
|
% TR '
—— ”
i [
| T —
\.:-i T
———
H N—“.
°
0t
/
i
i
G ¥
R 3.3
5 2.84
0.7 v
3 c.3
C.3- o
M h : " ;
- e
NATIVE ALTERNATIVE 4
h Jon
1.54 .
] } tosd
] 1.2
1.24 -
] 1.
NS : Hi - -~
i -
— N Te——
4 T ——
.; \'1—\\,\\
c.23 - o
c.22 "
c.7 "
| .
B e
3,34 :
L] ' ﬂ

ALTERNATIVE 2




112

3ite index 70
Low thin and 709 planted trees ver acre

a<vENC<VE

—“<vE~C<vE

ALTERNATIVE 1

1.54 1.54
1.4+ 1.44
1.2 1.3
1.2 t.2]
1.1 [WE
L]
H
L ; L.
H
v
0.99 T o.ed
R
P
0.83 et ———— 0.8 s ———
//l
- e e e e e e
"/ i
879 01 ——T
0.8 0.64
0.54 . 0.54
" H H N
AESPENSIVENESS [
ALTERNATIVE 3 ALTERNATIVE 4
1.54 1.54
L. [WE
-
1.234 .34
1.2 24
114 e
N
H
N
H
1
0.9 0.9
0.ed 0.9 e B e
st ——
2.74 0.7 e - T -
0.84 0.54
3.5+ . 954
n q b " L)

RESPENSIVENESS

ALTERNATIVE 2

PESPINSIVELEEY



a<vz~C<VE

—<vE~c<vE

t.24

Site

index 790
Low tnin aad 900 plainted tiees per acre

ALTERNATIVE 1

8.7

0.8

= |

y s
RAESPENSIVENESS

ALTERNATIVE 3

0.94

0.84

0.5+

——"

JUPE ]
R

e e et
P

—
——
Py

=

' 3
RESPENSIVELESS

—“<vE~C<vZ

~<vz~C<vz

ALTERNATIVE 2

0.8

D

" "
PESPCNIIVENESS

ALTERNATIVE 4

0.94

" T :

RESSTUSIVENS3Y



~xvENC<uE

—wvZNE<vZ

ALTERNATIVE 1

Site index »0
Row thin and 700 trees

planted pei acre

0.8+

0.74

0.84

0.5

.44

—<vwz~C<BZ

ALTERNATIVE 3

"
RESPENSIVERESS

0.99

0.74

0.8+

3.34

“<vEac<vE

"
RISPCMSIVENELS

ALTERNATIVE 2

et Qe me e e em e en e e e eem e ene 3

M " 3
AEsPCuS LvENZES

ALTERNATIVE 4

B g




~<vz~c<vz

~<vzNc<vE

Site index 60

Row thin and

S00 trees plarntel per acre

ALTERNATIVE 1

0.s4

0.74

0.6+

0.5+

~.
—
~——.
-

H L] 9
RESPONSIVENESS

ALTERNATIVE 3

2.8+

0.43

RESPINSIVENITS

<vEac<ex

—<vzNc<vE

ALTERNATIVE 2

" " 3
ALIPINSIVENESS

ALTERNATIVE 4

2.82

0.75

0.84

SESAINIIITNENS



—~<vz~c<vZ

Site index 6Q
Low thin and 700 tiges planted ver acre

ALTERNATIVE 3 ALTERNATIVE 4

1.34 1,34
t.24 124
1.14 t1d
1.0 .
0.94 0.94
N
P
v
0.8+ u 0.4
7/
N
P
T
0.73 J—— 2.74
______ P
_____ N amuta »
Qemsmeemee e [P
0.84 0.64 e
AAAAA —
e
———
0.54 *_\\‘\ 354
hd e
—— e e ————
—
—
0.44 0.4 \\\
0.4 i 0.2
H L] k]

RESPONSIVENESS RESAINSIVENESS



s<vZNC<OR

Site indey 59
LOw tain and 200 trees pianted per acre

ALTERNATIVE 3 ALTERNATIVE 4

1.34 1.34
.24 1.24
1.1 tog
1. 1
0.94 0.94
N
v
9.94 I NE
/
N
P
¥
0.73 e 2 0.74
[ e
remra a
. J—
0ed o 0.8 RS e e
geeeeee T
e ——
055 e——" —— 0.4
——
——
-
2.4 0.44 T~
—
~—
~
0.3 — 0.34
M " 3 M " s

ACSPBNIIVERESS



The vita has been removed from
the scanned document



	0001
	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020
	0021
	0022
	0023
	0024
	0025
	0026
	0027
	0028
	0029
	0030
	0031
	0032
	0033
	0034
	0035
	0036
	0037
	0038
	0039
	0040
	0041
	0042
	0043
	0044
	0045
	0046
	0047
	0048
	0049
	0050
	0051
	0052
	0053
	0054
	0055
	0056
	0057
	0058
	0059
	0060
	0061
	0062
	0063
	0064
	0065
	0066
	0067
	0068
	0069
	0070
	0071
	0072
	0073
	0074
	0075
	0076
	0077
	0078
	0079
	0080
	0081
	0082
	0083
	0084
	0085
	0086
	0087
	0088
	0089
	0090
	0091
	0092
	0093
	0094
	0095
	0096
	0097
	0098
	0099
	0100
	0101
	0102
	0103
	0104
	0105
	0106
	0107
	0108
	0109
	0110
	0111
	0112
	0113
	0114
	0115
	0116
	0117
	0118
	0119
	0120
	0121
	0122
	0123
	0124
	0125
	0126
	0127

