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Can Economics Be Used To Manage “Our” Forests (or does
Smokey the Bear need to learn about multi-product cost

functions)?

Multtiple Use Management: The Economics of
Public Forestland. By Michael D Bowes and
Tohm V. Kiutilla Washinglon, DC Resouices for the
Futwre 1983, 356 pages, 540

Reviewed by Daniel M Hellerstern

Whether seen on television news o1 1n the comments
appendix to a USDA Forest Service forest plan, the
debate concerning the future of public torestlands 1s
tarelv trivial Conflicts as obvious as the choice
between wilderness p1eser vation and guaranteeing the
supply of timber products, or as subtle as the tradeoff
between old growth forest and enhanced streamflow,
must be dealt with by the forest manager

Into this public debate, Michael Bowes and John Kru-
tilla submit then boek with the intention to

bring to the economie analvsis of multiple-use
management of publie {o1estlands an updated
theoretical flamewoirk and an illustr ation of 1ts
applicability to the management of public forest-
lands

Given then stated goals, they succeed 1n producing a
wide-ranging synopsts of curtent knowledge The
bireadth ot material does not break new giound but
will bring msight to most resoutce econonmusts Fo
teaders with more general traming, the depth and
clarity of presentalion umte Lo provide a good ntro-
duction to the topic of multiple-use management Pei-
haps, unavoidably, the tirained natural 1esource
economist mav ery for greater rigor, while those with
less economie traming may become lost n formulae

The book starts with a concise mstory of pubhe forest-
land management 1n the United States, followed by an
overview of current outputs and management direc-
tions on Forest Service lands Here, the undetlying
theme of the importance of the wide 1ange of outputs
s intioduced It 15 well recognized thatl the combina-
tion of poor timber productivity, spectacular scenic
beauty, and ecological integrity in manv of the national
forests often dictates against a market-commodities
emphasis In other words, the values of timber, min-
e1als, and fotage are often below the value of non-
matket commodities, such as outdoor 1ecreation,
wilderness preservation, enhanced streamflow and
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wildlife protection The tiick 1s where and when to
manage for these sometimes exclusive, but sometimes
complementary benelicial procucts

As afust cut at the problem of multiple outputs, the
book presents a variety of single-period models of for-
estland production The key problems aie how to rep-
resent the many interrelationships between the
various outputs, and how to use such a representation
to maximize the flow of benefits fiom the land Bowes
and Krutilla focus on cost functions as a tool for man-
agement, as does much of the modern litet ature on
ptoduction economies

The cost tunction approach has many advantages Key
concepts, such as the complementarity (Jointness) o
substitutabihty (nonjointness) of the production of
various outputs, are 1eadily expressed in terms of the
cost function For example, 1f 1socost curves for two
goods, say timber and wildhfe, can be shown to be con-
vex to the onigin, then production should be spe-
ualized, one should not attempt to produce both items
on all land units Conversely, the combination of dis-
economies of scale and complementarity may create
situations where the production of one good mcreases
the availabihty of other goods, for example, as when a
limited timber harvest enhances wildlife habitat

Again, the cost function can be used to show just what
mix 15 optimal

An especially useful aspect of the cost function
approach 1s the coneept of separable costs, which is
defined as the cost of producing some level of a single
output while holding all other outputs constant Separ-
able costs are key to correct analysis of a variety of
policy debates In particular, the case of below-cost
timber sales can be 1dentified as one of separable
cosls

Bowes and Krutilla adequately present the somewhat
umposing theory of joint production 1n the context of
forestlands Readers without formal traiming 1n pro-
duction economics, however, will need to study these
models carefully The problem of a chsparate audience
1s never easily solved, although a theotetical appendia
would be appreciated by this teviewer

The chapter on dynamic models in expanding on these
single-petiod models, 15 the heart of the book Building
on Bowes’ work at Resouices o1 the Future, the
authors address intertemporal management of a geo-
graphically diverse forest They start with
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Faustmann-tvpe models, which are based on the tim-
bet value of a single stand, followed by a discussion of
the Hairtmann method of incorporating stand-age
dependent amemty +alees into single-stand models
Anh amemty rvalue 1s 4 measure of the benefit of a non-
matket commodity, for example, the value of a scenie
trall to hikers

Although single-stand models can 1lluminate the com-
parative statics of rotation length and the resulting
harvest eycles the authors argue that focusing on sin-
gle stands 1s a poor approsimation to the real woild
Basically, a forest 1s more than a collection of nde-
pendent stands In other words, a single clearcut can
tan a beaubiful view On, a single clearcut can ceate a
valuable edge-effect habitat for a decade Compheating
this dichotomy are the changes in the effect of a clear -
cut with the agimg of the smrounding forest Add a
number of other management options, and vou
apptroach the forest management problem

The authos tackle this problem with a multiple-stand,
dynamic management model Besides the tiaditional
timber yield funetion, they introduce an amenty fune-
tion which yields amenmity values (for nonmarket com-
modities) that are dependent on the particular state of
ithe surrounding forest The concept of asset value (the
“sale” price of the land) 18 used to facilitate presenta-
tion and exploration of the features of thenr model We
find that the introduction of multiple sites can greatly
affect the time pattern of management, and harvest
rules can become very comples

My comments concerming the authors” multiple-output,
sigle-stand models of forest management also apply
to then multiple-stand models, that 1s, 1t’s a tough
ptoblem, the authors provide an adequate intiodue-
tion, but a supperting technical appendix would be
useful

The second half of the book consists of several case
studies, a emtique of the budgeting process of the For-
est Service and a discussion of methodologies for valu-
mg 1ecreational qualty Although the case studies are
meant as applications of the theotetical models, the
authors make the usual compiromises with data
unavailabtlity and computational complexity For
example, amenity functions are simply unavailable,
and they must use velv 1ough appoximations

In a sense the authots 1eveal thewr preference for the-
otetical reseatch by first presenting the theoretical
models, then approuimating the models when it comes

time to attend to the real world The applications-
oriented 1eader may pirefer to see what 13 reasonably
done, supported by the hypothetical discussion of what
could be done The book would benefit from a more
careful linkage between the theoretical and appled
models

A substantial portion of the benefits of national forest-
land 18 recrealion use These lands vary greatly n
chaiacteristics that recteatiomsts value, such as mking
opportumties Given an abihty to modify the land-
scape, such as by buillding new ti1ails, there may be
conslidet able opportumity o land managers to inc ease
social welfare Theiefore, methods for valmng 1ecrea-
tional “quality,” not just the total quantity of 1ec1ea-
tional trips, are needed

The authers ate to be commended for thewr attention
to this 1ssue of recieational quality Although their
view 15 somewhat diosyncratic. they generally suc-
ceed 1n placing a vanety of valuation techmques in a
broad theoretical fiamework They review both simple
travel cost models and several hedonic techmques The
1eader should be wained that this 1s not a solved prob-
lem and that the differences among models can be
subtle My muted piatse stems from the authors’ hazi-
ness, despite then concerted efforts, m explaining the
behavioral and statistical differences among these
models For example, then net hedonic model may be
best deseribed as a total expenditures model, 1 con-
trast to then gioss hedoniec model that 1s best
descnibed as an endogenous trip-quantity model In
addhtion, the focus on quality valuation precludes dis-
cussion of 1ecent advances in quantity-oriented meas-
utes of total site value

Bowes and Krutilla have produced a well-written ovel -
view of the tools available to economsts interested in
managing public torestlands The apphed and theoreti-
cal analysis combine a sophistication of techmque with
an under standing of the breadth of the 1ssues that are
essential to improving Forest Service policies Pei-
haps, their gteatest contribution 1s to 1e-enforce the
importance of interactions from the joint aspects of
production on a single site, to the prevalence of cross-
site affects that, i turn, induces compheated inter-
temporal dynamics Although other ciitics mght pre-
ter a mole poignant ciitique ot current Forest Service
pohiey, I recommend this book to a wide 1eadership,
with the proviso that some might be frustrated by
unfamiliaz economics, while some mav thust for more
theoretical 11got
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