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Recent writings in the area ol forest utilization are
unanimous in arguing that.rates of forest depletion are too
rapid from the social point of view. The extent of virgin
forest is declining rapidly and there is little evidance
that reforestation efforts are achieving any succes=ss
(Revilla). Two sources of depletion exist, commercial log-
ging, and informal_forest resource utilization by people
living in the uplands (for lumber, fuel, and clearing for
agricultural use). Commercial logging saw enormous growth
from the early 1960s to the mid-19670s. For a short period
~in the early 1970s, the Philippines was supplying a substan-
tial share of total world timber exports. During the sane
time, population in the uplands has grown rapidly and is now
on the ordaer of 20 percent of total population. (€. Cruz,

this conference).

1Paper prepared for the Seminar Workshop on "Economic
Policies for Forest Resources Management” sponsored by the
Philippine Institute of Development Studies, held at Club
Solviento, February 17 and 18, 19534. Comments and
criticisms are welcomed. Please do not quote without the
permission of the author.



Ih.the:p§é£, ﬂOVLanPnT policies oﬁ-foreét'management'
have focused on ”typlcal” goals incﬁeased_ganeration of'
1ncomé,'foneipn-exchanae “and employm nt: an;recenﬁ Véabs{
.two-additionél @oals hav -beeﬁ emphasis@d-.reductlon 1n the
'growth of OnV1ronﬁental depradatlon and lta Pesultlnn co;ts
in downhwll oollutlon;_and improveggwelfapgufbr pegple 

llVlng in the uplandsf'

Extended d SCUSHIONQ of the pclicy 1n8urumﬂnts dﬂSlbnﬂd

to-achieve--these _gjoals and some cvaluation of their ~

éfféc#iveneés havgubeen written (de lo; Ang§los; Powef_ah@
Tﬁﬁahéng).- fﬁ 1n;trum;nts include é:log'sxpoft ban,-h
ibggiﬁg_bén_injéqttain regicnsﬁ harﬁest_faes-ahé-taxes;
exéo}t.ﬁaxgs,-long'term 1easeé for forestry ﬁonc"ssidﬁg;
invéétmeﬁt incehtivds-for Wood ppbgessing, th@ Integfated_
:Sociéi.Fbrastf§:?ro#ram- nd.. new cdnstitutioﬁal-amendmeﬁt
lto allow dlbOOSAl of pr viousliy Lﬁdlluﬁaolu yubllc:lanQ 
}fom aftheoretical point of view;“the imnact.of most 6f
-these'ﬁolicics ié-fo c“éﬁﬁe the Pctﬁrnq to fﬂrloua forest
rulatcd econonic JCthltch by changing séﬁe or all of the
_cuhpént and future priCes of outputs, intcrmediate_ihputs,
 £hd.factoPs"of production. - Price changes_éan be caused
directly (for example, .making Capital:available at an intar-

**** t rate below the mar k@t ratz}, tarougzh taxzs and subsidies

(for example, harvest'ahd expoert taxes), or through institu-
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tional changes (for example, increcasinz ths length of a

lease and therzfore lowaring the discount rate of the

In addition to policies explicitly designed to afflcct
forest fesource utilization, there are a wide variety of
national policies that also alter ralative nrices of forest
inputs and outputs. These include the "standard" macro-
egcononmic policies of monatgry and fiscal policy, other mac-
roeconomic policioes such.as 2xchange rate detetmination,.
minimum wages, and investment incoentives, and infraétructure
policies such as road and harbor building, and financing of
agricultural research.

This paper prasants two concaeptual iframeworks for
analvsing the impact of governmont policiss on forgst
resourca utilization. The first focuses on determinants of
resource depletion, the rate at which the rescurce 1is
extracted by econcmic activity., Tne segcond focuses on the

impact of government noliciss on land utilization.
2

WiAT DETERUIHES THE RATE OF DEPLETION?

Start with a nat prosent value maximizing unit (it may

This section is drawn from Helson, 14982.



be a logging firm or a kainginero). It maximizes the net
present value of profits,f7, (or utility) cqual to a given
price, P, (or marginal utility of consumption) times the
rate of resource stock deplestion, R, minus the cost of
extracting the resource (or marginal disutility of work)
subject to a production function which zgives the rate of
depletion as a function of capital, K, and labor, L, secr-
vices usad in production (with declining warginal productiv-
ities) and the currcent leval of the stock. Onc possible
version of the pronlem follows.
maximize NPV, = O(pR - wlL - iK)2~Fdt
R = F(K,L,S)
subject to

Fan
3(t) = 5(0) + ,H(=-R(n) + H(Z))dn
,1 - wage and interest rate
individual rate of time preference
- natural rate of rasorce rencwal
vector of variables affecting renewal rate; might
include stock level.

3 =
B

™~
1

(A1l variables are time depcndent)

In genszral the following results seem intuitively plau-



sible.3 ‘The higher the price of the output, the faster the
rate of depletion. The higher ths costs of production, the
lower the rate of depletion. Thus, 1f the cost of either
capital or labor 1s raised, the rate of depletion 1is
lowered. An inéraase in the discount rate, however, has the
effgct of increasing the current ratz of depletion because
future =zarnings are valued less., 1In a world of risk averse
behavior and capital market distortions, there is no reason
to suspect that the rate of interest charged on capital and
the rate of discount of the individual expleoiting the
resource should be the sama. In cases of 2xpleitation of
open access resources, the individual rate of discount will
.be much higher than the rate of interest (Clark, p7).

In addition to direction of change, it is of use to
have some idea of the mégnitude of thz change in resourcs
depletion. The elasticity of the rate of depletion with
respect to a particular price depends upon the relative
importance of the associated quantity variable in the pro-
duction function. Ffor example, the clasticity with respect

to a change in the interest rate will be higher, the more

3 I have not derivad these results explicitly and they
may depend on the form of the production function and the
natural r¢onewal rate. '



capital intensive production is. If production costs are
relatively small (and rescurcoe rent is corrcespendingly
large), the elasticity with respact to changas in costs of
production will be relatively 3nall whils changes in output
price will have more impact. A decreass in the discount
rate (perhaps by providing long term leases) will decressa
deplefion more i the natural rate of ranew=zl is low than if
it is high.
THE IMPACT OF FOREST MAWAGENEWD POLICICES OwW RESQURCE DEPLETIONW
Using the relationships identified avove, it iz posz-
sible to oxamine'the impact of forast mana;icment policiaes on
resourcs depletion via tazir dmpact on ralative pricos.
Table one iadicates ths expected impact of sclocted policiszs
on prices and the expectzd net offect on resource depletion.
Almost all of the policy instrumsnts mentiorned above 2ot to
raduce tho rate of deplationn_ Most do s8¢ by reducing the
output prices raceived by producers, Of tha policizs fhat
reduce depletion, only long tornm Leases ai'fect other prices;
in this case 1t is the rate of tims przference or the indi-

vidual discount rate,



TABLE OHNE

EXPECTED IMPACT OF FOREST MASAGEMENT POLICIES ON PRICES
AND RESOURCE DEPLETION

pomestic price of Discount
?utput ‘Inter. Inputs Capital Labor rate
T HTS T uT

Log =xport

pan - - 0 0 0 0 ?
Logging ban - - 0 0 0 0 ?

Harvest feoes

and taxes - - 0 0 0 0 ?
Export taxes - - 0 0 0 0 ?
Long torm

leases 0 0 0 0 0 0 -
Invest. incent.

for wood :

processing O 0 - 0 - 6] ?
Social 0 0 0 0 -,0 C -

Forestry

Notes:s

1. Tradable
2., Hontradable

Two forest managenent policias have either positive or
ambigucus effaects on rescurce dopletion - investment
incentives to wood proc&ssing and sgcial Torestry progsrams.
Investment incentive raduce the cost of capital and often
reducae the price of imported intormediate inputs via

exeuption from import duties. Social forestry prograns



lower the individuznl's discount rate, but sometimes lower
the cost of capitel with govarnment subsidics. In addition,
they often increszse the returns to family labor, inducing
nigiration from arsas with lowar opportunity costs of family
her, Thus thz aet imvact of soclial {orestry programs on

resourcy ceplevicn is ambigucus.

TAE IMPACT OF MACRD POLICIES OW PFOREST RESOURCE DEPLETION

In tho contesxzt of the above model, the most usefﬁl way
Lo anaiyse che imnract of macroscononmic policies is to think
of -chnem as altering rclative prices -- betwscen the cost of
production and the price of output (changes in the price
level), between the price of an individual factor of pro-
duction and the nrice of output (changes in the price level,
intersst rate regulaticons and minimum wage laws), between
nrices of tracnitlies and nontradables (exchange rataz
chiengaes), (nd belwesn prices of iwnorts ana'exports (forciegn
crade tares and contrclszs)., It i=s usaful to zxanine é var-
iety of macro policizs to scze their effects on these rela-
tive prices and what can be said a-priori about the impact
on renewable resource depletion. Table 2 provides a summary

of the expected offects describad below.



TABLE TWO

EXPECTED SHORT RJU& TIWPACT OF MACRO POLICIES ON PRICES
AWD RESCURCE DEPLETION

Domestic price of Discount
utput oInteq. Inputs <Capital” Labor rate
T NT= T 1T
Increasad
govi. &xp. O + G + + - ?
Increased 0 - 0 - - + ?

dom. taxes

Increase in money

supply 0 + Q + - - ?
Devaluation  + 0 + + 22 0 ?
Trade taxes +,-° 0 o5 0 0 o ?
Industrial 0 + 0 + - 0 ?
incentives

fHotes:
1. Tradable
2. Rontradabl:

3. Changes in the nominal interest ratoe., This assumes
inflationary changes do not affect the nominal inter-2sat
rate.

4, Changes in the rcal wage rate in the formal sector.
Note that increases in the formal sector wage rate will
lower the informal sector real wage rate by increasing
formal sector uncemploymant,

5. The impact of a devaluation on the nominal interest
rate depands upon the desgres of canital mnmobility and
expectations about future devaluations.

E. Expert (import) taxes lower (raise) ths price of
exportables (importables), axport subsidies raise the
price of exportables,



“"Standard®" Macroeconomic Policies - Changss in the Money

Supply, Taxes, and Government Expenditure

While the state of the economy will influcnce the
impact of these policy changes, it seems rcasonable to
assume that real wage reducing or inflationary changes, that
is, increases in the money supply and in government expendi-
ture, and decrecases in gensral taxes, cause the price lev=zl
of goods to incrcase more than the nominal wage rate at
least in the formal sector.” Pclicies generally considered
to reduce nominal interest rates, that is, increases in tha
money supply and taxes, and dacrceases in government spending
will generally cause the nominal interest rate to fall in
the short run (depending upon the degres of intarest rate
control), but may caus¢ an incrzase in the long run if the

rate of inflation incrcases.

Iff the only effect of inflationary changes in thessz
policiss were to make real wagss fall, the impact of these
pelicies would ba to incrcase depleztion. The shift down the
aggregate labor demand curve results not only in existing

firms hiring nore workers, but also in previously marginal,

! : . . .

*If the country is small and opzsn, the iupact of infla-
tionary policics is te increass the potential balance of
payments deficit and 1zad to incipiant overvaluation.

10



resource depleting activities becoming profitable. Thers
ars, however, two additional effects. If output and employ-
ment ¢xpand, tha real wage ratc in the informal sectdr will
fall as more labor is drawn into the formal sector. If
forast products are tradable, their prices won't change and
incrzoased domestic desand simply reduces exports. If, on
the other hand, forest products are nontradable, increased
¢omestic demand will push thair prices up.
If inflationary policv changes also increasc the nomi-
al interest rate, the outcome iz aven less clear. Tha
importance of an increase in tne intercst rate depends updn
the capital intansity of productionv(andvtha 2xtent to which
the rate of discount changes). For a capital intensive
1ogging operation a =small iacrzase in the intercest ratc can
offszt a large rall in the real wags, raisz overall costs of
thz operation, and raoduce acplotioﬁ.'(lf th2 rate of dis-
count also increases, ths net result is uncglsar.) 0On the
other hand, the same change nay increasce the amount of
car‘ébao logzing by waking it more lucrative for additional
workers to bhe hiraed.

Exchange Rate and Foreigh Trade Policias

An overvaluecd exchange rate ralses the price of non-
tradables relative to tradables, increasing domcstic cone

sumption of tradables, reducing exports, increasing iaports,

11



and increasing production of nontradables. If outputs from
forest resource depletion arz tradable or are substitutes
for tradable commodities (for zxample, logs and firewood)
the impact df an overvaluad exchange rate is to reduce

ng
depletion by reducing the price of the output relative to
nontradable goo&s (including factors of production) in the
aconomy. If forest resource outputs are exported and pro-
duction inputs are not imported, there will be no direct
impact on depletion from import taxes. As mentionod above,
export taxcs have beesn explicitly imposed to reduce praessure
on rasources by loworing the price of the (e@xportsd) output.
Even if no export taxes are imposed, howsver, trade tax
regimes ~turn the terms of trade against all exportabtles,
lowering their relative prices. This may well cause a
reduction in deplution.

If labor is abundant, trade taxes encourage ¢xXcassively
capital intensive production techniqguas and tend to raduce
wage rates, increasing unemployment and depletion rates. As
a P@SUlt,.eriQtiOH ratas ﬁay increasz.

“Investment Incentives and Intersest Rate Policies

As a general rule, policies of this type lower both the
interest rate and the cost of imported capital zquipment.
The individual rate of discount fpay or may not pe affzcted.

Investnent incentives often include duty free imports of



capital goods, accelerated depraciation, exzmption fron
income texcs, and subsidize<d interost ratas. Furthdrmoré,
commercial logging opsrations are often léréé and have good
rzlationships with banks. Thus they are mofe‘likely to be
able to take advantags Qf“speciel DrOgrans With low intzarest
rates. Bzcausc cébital costs are reddéed, thes2 policics
encoufage more capital intansivae production tecbniqdes, and
bécause the cost of productiorn is loweread, iﬁcreased deple-
tion results.

As can be scen in Table 2, the net impacts of.most
macre policy changes on resourcs doplation are not unidim-
rectional. They depend on the input and output pricsz elas-
ticities. Ouws of the most important areas of future rc-
search.is to bﬁgin.to quantify the impact of relative prics
changes on the rate of resource depletion.  Table 3 presents
m& Sﬁeculatioﬁs on short run lupacts of macre policies on
resource deplcetion by kainginzros and.commercial loggers.
For example, the expzscted impact of increased zovernment
expenditures on depletion by kaingineros is nagative. In-
creased governmant zxpenditures ingrease agzgregate demand
which incrcsses cmploymaent in the formal sector and in-
creases the wage Pafe in the informal sector. Incrcased
governmant cxpenditures also increase the ovarall price

level, thus increasing prices for nontraded inputs, but

13



forest output prices do not increase.because they. ar: deter-

mined by world pric=s. Hence for the kainginéro, the cost

of labor and inputs gocs up while price of.output stays

constant, reducing profitabiligy and resource exploitation.
TABLE THREE

EXPECTED SHORT RUN IMPACT OF MACRC POLICIES OF
THE RATE OF FOREST RESOURCE DEPLETION

Depletion Deplation
by 1 ' by 5
Kaingineros Commarcial Loggors©
Govt. Exp. - ~,0
Domestic taxes + +,0

Money Supply

i
+
<

Devaluation + +

Notas:
1. It is assumed that kainginsros use labor intensive
production techniques, pay informal ssctor wages, use
few intermodiate inputs, and produce tradzad output.
2. It 1is assumed that conmmercial loggers use capital
intensive production technidues, use wany tradable
intermediates and produce tradif output. .
Even with the distinction: between kaingineros and
commerelal loggers, the impacts of goverancnt policies are
nct always clear. The final effect will dcopend upon  the

technological relationship between inputs and outputs for

gachn type of processing.

14



THE IMPACT OF POLICI&S O FOREST LAND UTILIZATION5 

The diégram below, common to many land economics
texthooks (for example, Barlowes), provides a useful tool for
analjsing tha impact of government policics on forest 1land
utilization. The vertical axis tepreséents the labor absarp-
tive capacity of a unit of land, the‘horiiontal axis repra-
seﬁts declining quality of land. For example, the leftmost
land wight be irrigated rice land, th2 rightnost 1is 1low
productivity, steeply sloped uplands. The FF line repre-
sants the qﬁéntity of labor which can profitably be anployead
on the land., It repragents the point where the value of the
output an additional worker contributes 1s just squal to the
:cst of employing him.6 The positiog ahd slope of the line
.3 detarmined by the preduction technology adopted on each
.and type, and prices of outputs, intermcdiate inputs, and
‘actors of production. Tho rightmost region or the horizon-
:al direction is referred to as the “ext:nsive margin®, the
.2ft  upper region cor the vertical dircction as the ‘'intzn-

iive margin®.

o

“Wilfrido Cruz proviézsd the inspiration for this scc-
:ion and many of the idzas £ contains. He 1s  not
"zsponsinle for any of the aistakes that might remain in it.

6Only one variable ipnput is usually considered.



FIGURE ONE
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In this contoxt, the impacts of.forest {and other
commodity) specific policies and gencral macro policies
differ.. Macro policigs affsct prices of inputs and outputs
for all commodities more or less uniformly. Thus a macro
policy change that lowers real wage rates will shift FF
upwards along its whole length. It will shift outward both
the intensive and e=xtensive margin to FrY, If all agricul-
tural outputs are traded, then a devaluation will also shift
FF upward. In both cases, the slope may change.

Commodity-spzcific policies, on the other hand, act on
certain segments of the line. For cxample, a log e¢xport ban

reduces the domestic price of logs and shifts the extansive

margin inward. Tachnological change is often commodity-
specific and thus alters only segments of FF. For cexample,

research that increases the productivity of irrigated lands

will shift ths intznsive margin upwards, but will =ithar
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have no oeffect on the extensive margin or will shift it
inward if the opportdnity cost of labhor is incrzaszd (FYF).
On fhu other hand, rasearch that incréases the productivity
of‘marginal lands might increase the intecnsive margin, but
vill definitely incrsase the extensive margin.

Institutional innovation c¢2n potentially ancreszse  bovoth
the intensive ond extensive margins. For example, granting
previously inalienabls lands to the individuzsl cﬁrrently
occupying that land would increasz2 ths perceived sccurity of
tenure, and lowzr his discount rate, thercby reducing his
rate of rasource dopletion. It would encoursgz him to adopt
agricultursl activities with longer run payoffs. The likely
impact on the new owner's land use is to reduce labor use in.
the short run, Ir such a pdlicy change encouragses more
indivicduals to occupy land illesgally in order to obtain
legal ownership, it 1is likely to push out the extensive

mergin, bringing wore marginal lands intc use.

RESEARCH ISSUES

In ordcr to appnly the conceptual aﬁprcaches described
avove, much wmere information is nesded than is  currently
available on the quantitative relationships betwean inputs
and outputs in forest resource depletion. In order_ to-
cstimate tne depletion rate response to price changes, it is

neczssary to have batfer production function information.
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It 1is only with this kind of inforﬁation that informed
dacisions on the appropriateness of government policies and
recommendations for future chanz: can be made.

At the same time, there is less than adequate under-
standing of the linkages bectween macro policy changes and
prices of inputs used and outputé from forest resources.
“Analyses  of linkaécs among macro policies, unemploymoent in
the formal and informal sectors, = and migration are ¢spec-
ially important. Data collaction needs include prices  of”
labér, intermediate inputs, and outputs at the ‘*"f‘ar‘:n.'i lavel.

Hational governmént policies affect fofust rescurce
depletion via both dirsct price affects and indirect ef-
fects., An  axample  of the latter is support of research
funding (incresased labor productivity’in rice cultivation)
that push2s the intensive margin outward and raducsas bresw
surs  on .tha extensive marszin, When governnent funds are
scarce, 1t beconss impqrtant to evaluate the tradcoff be-
tween financing programs that raduce resource depletion
directly and those¢ that incrgase labor productivity slse-

where and thus reduce depletion indirectly.
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