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ABSTRACT

Thi s paper broadens the concept of common-pool resources
with reference to a resource supplying many joint products
whose relative inportance to different comunities has

to forests in the
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TEMPERATE MOUNTAI N FORESTS: COMMON- POOL RESOURCES W TH
CHANG NG, MJULTI PLE QUTPUTS FOR CHANG NG COVMMUNI TI ES

| NTRODUCTI ON

One of the principal frameworks for research into resource
managenent systens is based on the concept of common-poo
resources (1). This concept is roughly equivalent to, and has
been used interchangeably with, those of comon-property
resources (2) and commons (3). The literature discussing the
managenent of common-pool resources can be traced back to
papers considering fisheries in the md-1950s (4). However,
the concept was not widely used until Hardin's "The Tragedy of
the Commons" (5) provided considerable inpetus. Hardin's
theme was that a pasture, available to all nmenbers of a
community for grazing their livestock would, in the absence of
enforced rules defining grazing rights, inevitably becone
exhausted as a result of population pressure. Though Hardin's
concept enphasized only one facet of the managenent of conmon-
pool resources, and his idea was not new (6), it rapidly
gai ned wi de success.

By 1979, Hardin's idea of tragedy was described as "the
dom nant framework within which social scientists portray
envi ronnental and resource issues" (7). It has formed the
basis for a vast anount of research and di scussion, much of
whi ch has questioned its validity for resource managenent (8).
In addition to fisheries and pastures, other resources

anal ysed as common-pool have included forests, parks,



groundwat er supplies, public highways, oilfields, and wildlife
(9); genetic resources (10); outer space, the oceans, weather
and climate, and Antarctica (11); and the radio spectrum and
geosynchronous orbits (12).

In the substantial literature on comon-pool resources
whi ch now exists (13), such resources have generally been
treated as having very few outputs (often one) supplied to a
wel | -defined community. An exanple is provided by the
fishery, where one marketable species is the subject of study
and the comunity is that of local fishernmen. However, each
species of fish occupies a specific niche in an ecosystem - or
many ecosystens if it mgrates or lives in the littoral zone -
so that population changes will necessarily affect other
species in the food and deconposition chains (14). Loss of a
species, or even a |ocal popul ation, resulté in the
irreversible loss of genetic information. Equally, |oss of
mar ket abl e fish species may well lead to the decline of a
fishing village, whose inhabitants will tend to |ook to the
| arger national community for assistance for their continued

survi val

The treatnent of common-pool resources as providing
limted outputs to well-defined comunities undoubtedly
assists in analysis and nodelling (15). However, it ignores
the fact that no resource should realistically be regarded in
isolation. In addition, historical changes in the relative
I nportance of the joint products (16) supplied by a resource

are ignored. These may continue to be supplied to an easily-




defined comunity over long periods of tinme (17).

Al ternatively, the community of users may change over tine and
vary between outputs. The objective of this paper is to
broaden the concept of common-pool resources with reference to
a resource which supplies many joint products, whose relative
i nportance to a nunber of conmunities has changed over tine.
The case studies are drawn fromthe forests of two tenpefate

mountain regions, the Al ps and the Rocky Munt ai ns.
JO NT PRODUCTS FROM TEMPERATE MOUNTAI N FORESTS

Tenperate nountain forests provide a w de range of outputs,
which are summarized in Table 1. These joint products may be
classified as private (market), inpure public, and pure public
goods. Different outputs within this range are defined by two
factors: the ability to provide values for themin real or
sinul ated markets, and the size of community which can benefit
fromtheir use. However, in reality, the values of forest
outputs to different communities should be placed along a
continuum rather than in the discrete categories shown in
Tabl e 1.

Many forest outputs are market goods, notably tinber and
other tree products, such as |leaves for forage and Chri stnmas
trees. Forage from shrubs, forbs, and grasses can be val ued
in terms of the value added to grazing herds. Simlarly, the
water used for irrigation can be valued in terns of the value

added through increased crop yields. Gane aninmals and fish



QUIPUT

ECOSYSTEM
D VERSI TY

FI SH
FORAGE
GAME

GENETI C
DI VERSI TY

HAZARD
PROTECTI ON

LANDSCAPE

RECREATI ON

WATER
QUALI TY

WATER
QUANTI TY

W LDERNESS

TABLE 1
CLASSI FI CATI ON OF JAO NT PRODUCTS OF FORESTS

PRI VATE ( MARKET)

As input to
econony (sold)

Gazing permts
sold on open
mar ket

As input to
econony (sold)

Devel oped: ski
areas, private
canpgrounds etc.

| ndustri al,
muni ci pal ,
donesti c use

I ndustri al,
irrigation,
nmuni ci pal use

Sold on nmarket:
stunpage f ees,
mar ket products

IYPE OF GOXD
| MPURE PUBLI C

Recreational use
(A ub good if
permts sold)

Conmunity use
(Local public
good)

Recr eati onal use
(A ub good if
permts sold)

| ndi vidual s' life,
property, safety
Limted access

Vi ewpoi nt's

Undevel oped:
trails, canpsites,

pi cnic areas

Recreati onal use

Recr eati onal use
(type of craft)

Per cei ved
envi ronnent for
recreation

Conmuni ty use
(Local public
good)

PURE PUBLI C
Option/

exi st ence

Opti on/

exi stence

Public | and,
facilities

Pyblic_access
Vi ewpoi nt's

Per cepti on

Per cepti on

Exi st ence
val ue

Long-term
security of

supply




may al so be valued in ternms of their contribution to the
econony as a source of food. Finally, the use of devel oped
recreational facilities, such as ski areas or private
canpgrounds, takes place within the market econony.

Many of the joint products of forests cannot be valued in
the market-place; i.e., they are non-narket goods. Sone of
the outputs nentioned above display non-narket
characteristics, and their value in real markets nmay be
changed by various types of market intervention (e.g., taxes,
subsidies). At the other end of the spectrum from nmarket
goods are pure public goods, first defined by Sanmuel son (18):
each individual's consunption of a public good, once nade
avai l abl e, has no effect on any other individual's
consunption. A nunber of forest outputs fall into this
category. One instance is protection fromfires, floods, or
aval anches, which provides an exanple of the fact that the
avoi dance of a public bad (e.g., destruction of property by an
aval anche) is a public good. Another public good is the
exi stence value of a particular forest |andscape, w | derness
area, or clean, free-flowng stream- the nere know edge that
it exists. In this case, as with the value of preserving a
| andscape or the gene pool of a forest ecosystem consuners do
not have to be present in either space or tinme to derive
benefits. The preservation of a resource for unknown | ong-

term benefits provides option values (19).

Bet ween mar ket goods and pure public goods are a w de

range of other goods, whose characteristics have recently been



sunmari zed by Cornes and Sandier (20). These may be descri bed
as inpure public goods. The characteristics of such outputs
are that their benefits are partially rival and/or partially
excludabl e. The use of forests for recreation and as

wi | derness provides an exanple of an inmpure public good. Up
to a certain level of use, the benefits of use are equal for
all consuners. However, beyond this |evel, one or nore

i ndi vidual s perceive that congestion is occurring;, i.e., the
social carrying capacity (21) has been reached. Thus, one
person's use affects another's use (rival benefits). To avoid
congestion, fees or permts can be used to limt use
(excludabl e benefits). Exclusion rmay be through a nunber of
nmeans, including direct (e.g., price of permts) and random
(e.g., alottery) methods. Mst forest outputs, in sone
sense, are inpure public goods, including water quantity,
which may Iimt the use of a river to certain types of craft;
| andscapes which can be viewed only from viewpoints with
[imted access; and hazard protection which benefits

i ndividuals' l|ives, safety, and property rather than public
facilities.

Excl usion can also be a function of the scale at which
benefits occur, in which case the output is a local public
good. One exanple is the use of a forest for tinber by
menbers of a specific comunity; in contrast to use by the
hi ghest bidder in a market situation (i.e., private good). In
the latter case, the economic value of this output is

determned in the market; in the forner, it is very difficult




to put such a value on the output. At the snallest spatial
scale, the availability of a public good may be reflected in
private values. One exanple would be a privately-owned
hunting and fishing |odge on an unpolluted stream adjacent to
a W lderness area, and protected by public hazard protection
prograns. The value of this property would clearly reflect

the local, joint availability of these public goods.

ANALYTI CAL FRAMEWORK

The case studies in this paper are drawn fromthe forests of
the Swiss Al ps and the Col orado Rocky Mbuntai ns. For each
region, two levels of analysis of the supply of joint products
fromthese forests are devel oped, with particular enphasis on
three outputs: wood, recreation, and protection fromnatura
hazards. Each of these was chosen because it falls primarily
within one of the three classes shown in Table 1, and was
identified in policy and practice as inportant during the
period considered in this study (i.e., as far back as records
are available). Wod was chosen as an exanple of a market
good; recreation as an inpure public good; and protection
(from natural hazards and of watersheds) as a pure public

good.

The first level of analysis considers the devel opnent of
policies both for the forests of the region as a whole and for
a study area within each region. The second considers the

changi ng supply of forest outputs from each study area, wthin



the context of changing policies and demands on the forests.
In view of the considerable diversity of physical conditions
and human history within each region, the study areas cannot
be said to be representative. Each area was chosen because
its history displays many characteristics typical of the
region and, furthernore, good docunentation was avail able

(22) .

CASE STUDI ES

The Swiss study area is the Aletsch test area, selected for
research within the Sm ss Man and the Bi osphere program It
conprises 12 communes in the Canton of Valais, on the north
side of the Rhone, and just west of its headwaters. These
conmunes own 72 percent of fhé forest area; the remainder is
privately owned. Forests were central within the traditiona
Swi ss nount ai n econony, providing wood for fuel (usually the
primary use), construction, and all aspects of agriculture,

and fodder for grazing aninmals.
Sixteenth to nineteenth centuries

The designation of the connﬁnal forests early in this
mlleniumclearly identified them as comon-pool resources, to
which all nenbers of the commune had usufructuary rights.
However, from 1515 onwards, communal orders were nmade to limt

the uses of these forests (23). The reason for these, as for




simlar orders in other parts of Switzerland, was to ensure a
conti nued supply of wood for the nenbers of the conmune, and
also to protect settlements and fields from fl oods, aval anches
and rockfall (24). The inposition of these orders showed that
menbers of the local community recognized a need to protect
the flows of two |local public goods for their use.

The communal orders were not entirely successful in
attaining their goals because of inadequate policing (25) and,
fromthe late eighteenth century, increasing demands for wood
and charcoal for new industries in towns further down the
Rhone. Valais was the first nmountain Canton to recogni ze that
forests were common-pool resources not only for individua
communes, for whom they supplied wood, but also for the
citizens of the Canton as a whole. The outputs in question
were wood and protection from natural hazards. The
recognition of these values of the forests was exenplified by
a series of cantonal |aws, passed between 1803 and 1836 (26).
These placed limts on wod cutting and sal es, and encouraged
tree planting, to mnimze danger fromnatural hazards and
protect roads (27).

Again, these laws did not attain their goals. |In the
1820s and 1830s, many of the Aletsch forests were clearcut,
and sone parcels of communal forest were sold to private
interests (28). Fromthe 1840s, the Swi ss Forestry
Associ ation (SFA Schwei zerischer Forstverein) stressed the
national inportance of the nountain forests, primarily for

protection against natural hazards. These statenents were



anplified by the results of severe floods in 1868 (29). In
1874, in a testinmony to-.the effects of the floods and the
SFA' s | obbying efforts in persuading Swiss citizens of the
forests' national inportance, the constitution was anmended.
Superi ntendence over the nountain forests was transferred from
the cantonal governnents to the federal governnent,

recogni zing that the forests were common-pool resources
supplying public goods to the national community. This fact
was codified in the 1876 Forest Police Law
{Forstpolizeigesetz) (30), whose main tenet was that the
nation's forested area should not decrease (31). This |aw,
revi sed sonewhat in 1902 (32), remains the basis for the
managenent of the forests of the Sw ss Al ps.

One of the requirenents of the Forest Police Law was that
forests should be managed for sustained yields of wood
according to plans based on detailed surveys. Plans for the
managenent of the Aletsch forests were nade between 1885 and
1895. The sustained yields were set bel ow the vol une of
recent harvests; in sone cases, less than half (33). This
di sparity suggests that harvests in the 1870s and 1880s had
been hi gher than increnment, so that future harvests had to be
reduced to permt the forests to supply the public goods

recogni zed in the |aw
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Twentieth century

In the first decades of the twentieth century, although
prescribed yields were set for the Al etsch forests, actua
harvests were fromb5 to 25 percent higher, with |ogging
concentrating on the few areas with good access. Wile the
principal use of the wood was for fuel, nost of the harvested
trees were of sawinber size. Alnpst all of the wood was used
locally. This level of harvesting was in contravention of the
Forest Police Law, and also the cantonal |aws passed pursuant
to it (34) but, as in previous centuries, policing was
insufficient to stop excessive harvesting. Between 1924 and
1942, new surveys were undertaken, providing the data for
managenent plans in which sustained yields were set even |ower
than in the prévious pl ans. However, throughout the 1930s and
1940s, high denand led to |large harvests to provide wood for
sale. Thus, until 1947, harvests were typically higher than
the sustained yields (Figure 1). Subsequently, harvests
declined until 1970. The next decade was marked by very |ow
harvests; in two-thirds of the communes, there was no | oggi ng

for at least half of these years (35).

These trends suggest that the concern of the |oca
communities for ensuring the protection of their settlenents
and infrastructure from natural hazards had been overridden by
econom ¢ concerns. Until 1950, the primary sector accounted
for the mapjority of enploynent in the area, as it had for

centuries (36). Wod sales were one of the few nmeans of



FI GURE 1

Al et sch Study Area:
Fi ve-year Average Annual Harvests, 1938-1947.
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Dotted |ine shows sustained yield set in 1924-1942 managenent
pl ans.

SOURCE: M F. Price, Muntain Forests as Common-property

Resour ces: Managenent Policies and Their Qutcones in the

Col orado Rockies and the Swiss Al ps 1988 (unpublished Ph.D
thesis in the library of the university of Col orado, Boul der).




suppl enmenting limted agricultural incones, particularly as

| ogging mainly took place in winter, the season when
agricultural activity was at its |lowest |evel. Subsequently,
the basis of the local econony rapidly changed to tourism
The inpetus to this change was the construction of cable-cars
to the al pine terrace high above the Rhone Valley, which had
previously been used only for sumer grazing in the
traditional pattern of transhumance |and use (37).

A substantial tourisminfrastructure grew rapidly, as did
the nunber of visitors to the area, both in sumrer and for the
w nter skiing season (Figure 2). As elsewhere in Swtzerland,
little work was done in the forests because greater reconpense
was available fromother activities (particularly in w nter),
agriculture was declining or being rationalized, alternative
sources of fuel had becone avail able, and new transport
networ ks neant that cheaper wood for construction was
avai l able from non-1ocal sources (38). For exanple, many of
the "Swiss" chalets in the area were prefabricated in Finland
and erected by Finnish workers (39).

The rapid growth of tourism neant that the public goods
provided by the forests becane even nore inportant.

Protection from natural hazards becane nore significant
because of the nore dense infrastructure (for recreation,
transport, and settlenent) exposed to these hazards. Another
public good critical to the tourismindustry is the alpine

| andscape,. described as the "capital"” of tourism by

Kri ppendorf (40), of which forests are an integral part.

11
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FI GURE 2

Al etsch Study Area:
Nunber of Passengers Carried by Cable-cars
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Undevel oped recreation becane nore inportant as tourists used
the many trails through the forests for hiking and skiing.

Al'l of these public goods were recognized in the major
1965 revision of the Forest Police Law regul ations (41); and
also in the 1985 Valais forest |aw (Forstgesetz) (42), which
repl aced the previous law (43), which had been passed in 1910
and was al nost identical to the Forest Police Law. The
primary ainms of the 1985 |law are to preserve the forests, and
ensure their maintenance for the safeguarding and i nprovenent
of protective and welfare functions. Secondary ains are to
increase the potential yield of the forests and encourage
their managenment in the interests of owners and the public;
and to nmaintain and preserve the cultural |andscape and a
heal t hy envi ronment.

While these policies clearly recognize that the forests
are comon-pool resources supplying a wide range of public
goods to communities at all levels fromthe local to the
international, they are not yet able to ensure the long-term
provi sion of these goods in the Aletsch area. A total of 62
percent of the area's forests has been classified as inportant
for protection from aval anches, rockfall, erosi on, | andsli des,
or flash floods; yet 34 percent is classified as unstable,
requiring active managenent within 20 years. This instability
can be traced to the patterns of use in the forests dver t he
past century, which have left the mgjority of stands dom nated
by trees of one size class. There is little regeneration, and

sawt i nber trees, mainly spruces, predom nate (44). Spruces at

12
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this stage in their life-cycle are highly susceptible to bark

beetl es (Ips typographus) and di sease (45).

As shown in Figure 1, harvests have increased
significantly since 1982. The principal reason is that the
federal governnent has provided substantial subsidies for the
renmoval of trees affected by insects, disease, and air
pollution (46). This recognition of the forests' protective
function has further been shown by government subsidies of
over 90 percent for the construction of aval anche contro
structures in the area (47). One could argue that the public
goods supplied by these activities are mainly the concern of
the local comunity. However, the financial condition of the
communes is far too weak to permt themto underwite these
activities, and the national and cantonal governnents
recogni ze that the dom nant tourist econony in the Al ps
depends strongly on a safe infrastructure and coherent forest
cover. Forest managenent (logging, thinning, and often
reforestation) is therefore essential to create a nore diverse
age structure in the forests, to ensure that all of the public
goods provided by these forests, which are now recogni zed as
conmon- pool resources crucial for the welfare of the nation,

and not only local conmunities.

The Col orado study area is Summt County. Although this area
is on the west slope of the Continental Divide, it contains

two |arge reservoirs which supply water through tunnels to




Col orado's main urban areas, along the foothills of the Rocky
Mount ains, less than 100 mles distant. The principa
settlements in Sunmt County are small towns which were
founded in the mning era, which started in 1859 with the

di scovery of placer gold. Previously, the area had been used

by Ue Indians and, from 1812, by trappers (48).

Ni neteenth century

By 1860, with a m ning boom underway, Summt County's
popul ation had grown to 8000 (49). At this tinme, the area's
forests were part of the public domain, i.e., open-access
resources (res nullius) (50). Wod was essential in the
m ni ng econony for fuel, construction, and all aspects of
mning. The forests were viewed as an inexhaustible resource,
essentially as a pure public good, although fires began to
deplete their area. Many fires were deliberately set, often
to ease access to rock for mning. The first mning boom was
over by the m d-1860s; by 1870, the area's popul ation was 258
(51).

In 1878, the federal Free Tinber Act (52) was passed.
The framers of the act essentially regarded the forests of the
public domain as the source of a local public good: wood. The
act allowed residents of various western states, including
Col orado, to cut dead tinber (but not green tinber) oh m ner al
| ands for building, agricultural, mning, or other donmestic

purposes. The act was hardly enforced by the few avail abl e

14
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agents, and its main effect was to permt unrestrained
| ogging, particularly since '"mneral |ands' were never defined
(53). Summt County, where a second m ning boom began in 1878
wWith the discovery of gold and silver ore, was a typica
exanple. By 1880, the population had grown to 5,459 (54).

In the early 1880s, two railroads were built into the
area. These substantially increased the demand for wood, not
only for ties and fuel, but also for export for mning or (as
charcoal) snelting to other parts of Colorado. The second
boom | asted into the 1890s. Between 1878 and 1902, many fires
were recorded in the area. No attenpt was nade to put them
out unlesé they threatened private property or towns; sone
were started in order to supply dead trees which could be
| egal |y renoved under the provisions of the Free Tinber Act.
Huge vol unes of wood were cut for tinber and charcoal. By the
turn of the century, about half of the area's forests had been
| ogged, burned, or both. The remaining stands of mature
tinber were near tinberline and in the nountains in the north
of the area, where there had been no mning and access was
limted(55).

The advent of European settlenent, often linked to mning
boons and railroad construction, occurred throughout the Rocky
Mountains with simlar results to those in Summt County. The
rapi d depletion of the public domain forests led to fears at
both.regional and national |evels that the forests m ght
beconme unable to supply wood in the long term and al so that

wat er supplies m ght be endangered. \Wen Col orado becane a
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state in 1876, the constitutional convention recognized that

the forests were a comon-pool resource supplying the public
goods of wood, water for irrigation, and protection against
floods (56). However, the legislature did not act on this
awar eness until 1885 when, at the urging of the new y-founded
state forestry association, a Forest Conm ssioner was

appoi nted and local officials were exhorted tollinit t he
destruction of the forests (57).

Subsequently, the Colorado |egislature provided few
words, and scant funds in support of any policies or
activities related to forestry. In 1890, the Forest
Conmi ssi oner resigned, and becanme a |eader in the novenent
instrumental in forcing national recognition of the inportance
of the public domain forests for protecting watersheds and
wood supplies (58). By the end of the century, the federal
Forest Reserve (59) and Organic (60) Acts had been passed,
with the intention of providing a basis for the managenent of
these forests. To sone extent, these laws owed their passage
to political legerdemain (61). However, they had the support
of many sections of the Anerican (and Col orado) public, who
realized that the public domain forests had to be recognized
as common-pool resources providing public goods to the

nati onal community.
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Twentieth century

Under the provisions of the Organic Act, all of the public
domain forests in Colorado were designated National Forests by
1908 (62). Summt County's forests were designated part of
the Leadville National Forest in 1905, and transferred to the
Arapaho National Forest in 1929. 1In 1900, the area's
popul ati on was 2,744 (63); this century's highest |evel unti
the early 1970s. Most of the mning canps had di sappeared,
t hough sone hardrock mning continued, and dredging took place
until 1942. The basis of the |ocal economy becane ranching,
with sone logging for local use and, until the rail road cl osed
in 1937, for railroad ties and to supply the mnes at
Leadville and Clinmax, to the south of the area.

Figure 3 shows the harvests recorded in the area from
1905 to 1987. Not included in these figures is "free use",
the renmoval of wood for |ocal use, which may have been as high
as the recorded harvests until the 1950s. The forests were
surveyed in the 1920s, and sustained yields reconmended, but
harvests stayed well below these |evels throughout this
period, even during the Second World War, when denmands for
mning tinbers increased and prices were high (64). Forest
Servi ce enpl oyees spent nuch of their time constructing trails
and roads for fire prevention and control, the prinmary
enphasi s of forest managenent in Colorado (65). Inproved
access, both within the area and on new roads from outside,

al so neant that summer recreation becane a noticeabl e use of




FI GURE 3
Summt County Study Area:
Aver age Annual Harvests, 1905-1987.
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SOURCE: M F. Price, Muntain Forests as Comon-property

Resour ces: Managenent Policies and Their Qutcones In the

Col orado Rockies and the Swiss Al ps 1988 (unpublished Ph.D.
thesis in the library of the university of Col orado, Boul der .
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the forests fromthe 1930s. During this decade, various

recreational facilities were built by the Cvilian
Conservation Corps, who also thinned about 5,000 acres of
trees which had regenerated since the mning era (66).

For the first half of this century, the area's forests
were regarded by the local community, including Forest Service
officials, primarily as a source of one |ocal public good:
wood. Forest Service legislation and policies at the nationa
and regional |evels recognized the forests' inportance as
comon- pool resources supplying a variety of public goods.
First anong these were the protection of watersheds and of a
secure wood supply; both were primary reasons for the enphasis
on fire prevention. Wile these public goods were identified
in legislation, others were netioned only in policy.
Recreation was recognized as a public good provided by the
forests in regional policies fromat |least 1915 (67), and in
national policy from 1919. An additional public good provided
by the forests was w | derness, first recognized in national-
level policies (as Primtive Areas) in 1926 (68). Part of
Summit County in the Gore Range, one of the areas essentially
unaf fected by mining, was established as a Primtive Area in

1933.

The 1950s can be identified as a turning point for Summt
County and its forests, as for nuch of the Rocky Mountains.
Wthin a few years, Sunmt County's econony changed from one
primarily dependent on ranching, to one based on tourism (One

reason for the decline of ranching was that much of the best




agricultural land was flooded by two reservoirs, conpleted and
filled in the early 1940s and 1960s (69). The reservoirs not
only depleted the land base, helping to push land prices up,
but also provided a significant summer recreational resource.
At the sane time, the area's excellent potential for downhil
skiing was recognized. The first area opened in 1946; there
are now four. Figure 4 shows the increase in skier visits
until 1987. Summer recreation has shown a simlar, though
less rapid trend, and wi nter has becone the dom nant season.
These trends are linked particularly to inproved access from
Colorado's rapidly growing cities and other 'fueling factors
(70) .

Thus, recreation becane the main enphasis of forest
managenent in the area, with watershed protection also
mentioned in the nultiple-use planning undertaken after the
passage of the 1960 Multiple-Use Sustained-Yield (MJSY) Act
(71 ). This explicitly recognized that the National Forests
shoul d be managed to provide a variety of public goods,

i ncluding recreation, watershed protection, fish, and
wildlife, together with tinber and forage. W/ derness maé
also nentioned in the MJSY Act, but was not a primary concern
until the passage of the 1964 W/l derness Act (72). In the
1969 National Environnental Policy Act (73), |andscape (i.e.,
esthetic quality) was also recognized as a significant product
of federal |ands, including National Forests. Wth the
passage of the 1974 Forest and Rangel and Renewabl e Resources

Pl anning Act (74) and the 1976 National Forest Managenent Act
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(75), all of the remaining inpure and pure public goods
supplied by the National Forests were recognized in federa
| egi sl ati on.

This legislation resulted in a great increase in planning
for the forests of Sunmt County, culmnating in the Land and
Resource Managenent Plan for the Wiite R ver National Forest
(76), which has adm nistered the area since 1973. This plan
identifies wilderness, undevel oped recreation, and wildlife
habitat as the main uses of the forests of the north half of
the area. The forests of the south part of the area, which
includes the ski areas and settlenents, are mainly designated
for recreational use. A nunber of areas are identified for
ti mber harvesting: about 75 percent to control nobuntain pine
beet| es (Dendroctonus ponderosae) in |odgepole pine stands,
the rest mainly in spruce-fir forests to inprove forest health
and increase diversity.

As shown in Figure 3, tinber harvests increased fromthe
| ate 1960s, though this may be an artifact of the available
data, since 'free use' had declined substantially as other
sources of fuel and tinber for construction becane avail abl e.
Little local tinber has been used in the construction boom
whi ch took place fromthe m d-1960s, to supply recreational
facilities and housing for a rapidly-growing |ocal population.
In the 1970s, the area's population finally exceeded the
| evel s of the nineteenth-century mning boons (77).

There have been a nunber of reasons for the recent

increase in tinber harvests (78). |In the late 1960s, | ogging
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was undertaken to supply tinber for a sawm ||l north of the
area, in line with the Forest Service's comunity stability
policy (79). The clearing of the right-of-way for Interstate
H ghway 70 and of ski runs also required considerable |ogging,
t hough nuch of the wood was burned on-site since no markets
could be found. These projects were carefully planned with
esthetic criteria in mnd, to conformto new agency policies
(80). In the 1980s, substantial spraying, thinning, and

| oggi ng operations took place, in order to bring an epidemc
of nmountain pine beetles in | odgepol e pine stands, which
account for half the forests' area, under control (81).

This epidem c had been foreseen in the 1960s, and can
largely be traced to the results of interactions of people
with the forests over the past century. The loss of a large
proportion of the forest cover from 1860 to 1900, followed by
decades of protection, has resulted in stands with a limted
range of age classes and limted regeneration. Such stands
account for nearly half of the area's forests; nost of the
remai nder conprises stands with a wide range of age cl asses,
but little regeneration. In general, these are the stands
unaffected by the activities of the mning era (82). 1In the
| odgepol e pine stands, which occur in both categories, the
effect of protection from fire has been the devel opnent of
| arge nunbers of trees which, because of their stand structure
and age, are highly susceptible to insect epidemcs and
di sease (83). Thus, one result of the fire prevention

program intended to provide a public good, may paradoxicalfy
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be to increase the likelihood of the public bad it was
intended to mnim ze.

In summary, legislation and policies for the Nationa
Forests now recogni ze that these are comon-pool resources
supplying a range of public goods to a w de range of
conmmunities. These extend fromthe local to the national, and
even international, in the case of recreation, wlderness, and
ecosystem and genetic diversity. In Colorado, recreation is
recogni zed as the primary public good provided by the National
Forests (84). Summt County's forests are mainly managed for
recreation, in ternms of supplying recreational facilities and
a high-quality |andscape, w th watershed protection as another
important goal. In current planning and managenent, tinber
harvesting is principally regarded as a tool to ensure the
| ong-term provi sion of these public goods; as elsewhere in
Col orado, hardly any tinber sales nake a profit (85).

An alternative managenent technique is prescribed
burning, which is effective for controlling nountain pine
beetl e populations (86), and often achieves the sane results
at less cost than tinber harvesting (87). Essentially, this
woul d represent the reintroduction of the ecological process
which is the principal natural agent of change in Col orado's
forests (88). However, opportunities for prescribed burning
are currently limted not only by the location of many homes
and recreational facilities in the forests, but also by the
public perception, fostered by the U S. Forest Service for

decades, that forest fires are bad (89). Nevertheless, this
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may well be the nost effective technique for ensuring that the
area's forests continue to reliably supply a wi de range of

public goods into the future.

CONCLUSI ONS

The case studies presented above show that the forests of the
Swi ss Al ps and Col orado Rocky Mountains are commobn-poo
resources supplying many joint products to a variety of
communities. In both regions, two outputs were recognized in
early policies: wod, a local public good; and protection, a
pure public good. In Colorado, these joint products were
recogni zed fromthe 1870s; in Switzerland, in local policies
from the sixteenth century and in cantonal policies from the
early nineteenth century.

One of the primary activities of early foresters in both
regions was to enphasize the inportance of forest managenent
for supplying public goods, particularly protection of
wat er sheds, to the national comunity. By the end of the
nineteenth century, these activities had resulted in federa
| egi slation which stipulated that the forests should be
managed according to the principles of sustained-yield
forestry. In effect, the production of sustained yields of
tinber was regarded as the nost efficient nmethod of ensuring
the supply of public goods. However, until the 1950s,
harvesting levels tended to be based on the needs of |oca

comunities rather than the sustained yields derived from
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surveys of the forests. Harvesting patterns were very uneven
in both space and tine, as a result of three interacting
factors: demands for wood and other forest products required
for primary econonies; possibilities for selling wood outside
the community; and levels of access to the forests. |

After the Second Wrld War, the basis of the econom es of
the two regions changed rapidly fromprimary activities to
tourism Popul ati ons, which had been declining, began to
i ncrease. Yet, although national policies were beginning to
recogni ze that the forests provided many public goods to
nati onal conmmunities, forest managenent activities in nmountain
areas received | ess enphasis than in previous decades, and
harvests tended to decline. In Sunmt County, increasing
enphasis was placed on planning and other activities related
to the growing use of the forests for recreation. In the
Al et sch area, t he grow h of tourism provided new enpl oynent,
especially in the traditional w nter |ogging season, thus
hel ping to reduce harvests. In both areas, demands for wood
al so declined because cheaper sources of fuel and construction
materi al s becane available. These trends apply not only to
the study areas, but to the regions as a whole (90).

By the 1980s, legislation for the forests of both regions
recogni zed their inportance to national, and even
international, comunities. Legislation in the United States
recogni zed a wider range of public goods than in Sw tzerl and,

i ncl udi ng ecosystem and genetic diversity, which are supplied

not only to current, but to future generations. At the sane
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25
time, the long-termability of the forests to supply all of

the expected joint products began to be |limted, as a result
of the legacy of human interactions with the forests. Forests
in both regions had a |arge proportion of stands conposed of
trees of few species, wth a narrow range of age-classes. The
trees were also in the stage of their life-cycles when they
were becomng increasingly susceptible to insect infestation
and di sease.

Wil e these problens had often been predicted for
decades, neither local (in Switzerland) or nationa
communities (i.e., federal governments) had been willing to
invest in the managenent activities necessary to increase the
forests' diversity, in order to decrease their susceptibility
to natural and anthropogenic stresses and ensure their ability
to supply the expected public goods. Wen insect epidemcs
began, however, federal governnents acted relatively quickly
tolimt their effects. To date, these actions have mainly
been prophylactic; a legislated or policy basis for the forest
managenment activities necessary to ensure the long-term
provision of all of the public goods identified in legislation

still does not exist in either region

In Col orado, the necessary evol ution of policy my
require a considerable reorientation of the |egislation and
policies driving the managenent of the National Forests (91),
together with an increased enphasis on prgscribed burning as a
managenment tool. In Switzerland, a new forest law (92) is

likely to be passed in the early 1990s. This will recognize




that a mninmal |evel of nanagenent in the nountain foresté i's
necessary if they are to continue to provide all of the joint
products expected by local and national communities. In sum
it is crucial that local communities support the nmanagenent of
adj acent forests. Wile these are inportant to nationa
communities, the future of local communities is nost closely
tied to the future of these forests. Future legislation and
policies for their managenent should recognize that these
forests provide a wi de range of public goods and that, since
their structure has been strongly influenced by human
activities, continued human intervention in natural ecologica
processes is essential for the forests to continue to provide

these joint products.
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