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Ralph J. Alig, Research Econanist
C. Denise Ingram, Forester

southeastern Forest Experiment station
Research Trian:]le Park, NC

Emergence of new major sources of supplies of forest products

aroun:i the world has increased c:oncerns of forest products iroustries

regarding international CClITpetitiveness. Because world markets are

interrelated, trade affects the domestic tilllber resource situation in

the u.s. as well, increasin:] the inportance of capturin:] our best

forest managem>.nt opportunities. '!his paper discusses research methods

for assessin:] competitiveness in forest products, applied to the case

of Ecuador. A system for ratin:] CClITpetitiveness factors in a nn.l1ti­

country context is developed. Data for particleboard production in

Ecuador are CClIrpared to those in the u.s. South•

.l\dmowlei H'Hlls

'!he authors thank Jan Iaannan, s=tt Lanpnan, Vicente Molinos, Mike

Mussack, Jeff Prestamon, and Fernarx:io Guerron for their assistance in this

study. We also wish to acknowledge the cooperation of numerous individuals

in Ecuador's woods products i.ndustJ:y who provided infonnation and advice.
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International market dynamics are plaYin:J an increasin:Jly iltportant

=le in influencin:J the outlook for the forestry sector in the U.S. South,

Ecuador, and other COI.U1tries. EmeI:genoe of new major sources of raw

materials and forest products arourd the world have heightened interest of

i.n:iustry officials and policy makers regarding the U.S. South's

competitiveness in world markets for forest products, including if and when

COI.U1tries in other regions might emerge as significant participants in world

markets. Although the U.S. South has large forest reserves and a world­

class forest industJ:y, global realigrJlOOl1ts are ocx::urrin:J and those assessin:J

the future outlook must consider a number of factors related to c::onparative

advantage. '!his paper describes an exploratory research study by the

Southeastern center for Forest Economics Research (SCFER) involvin:J

assessment of such factors iltportant for Ecuador and U.S. South forest

products.

'!his first case study will investigate methods of assessin:J

competitiveness and their application to the case of forest products in

Ecuador. '!his study is designed to aid in developin:J export and foreign

investment strategies for private finns and infoI'Ilation for policy makers

concerning forestry sector developm=nt. '!his study oonstructs a framework

for systematically assessin:J a COI.U1tJ:y or region's competitive position in

tilnber production, including the initial assemblin:J of an international data

base designed to support multi-eountJ:y c::onparative studies.

Before we can address the questions concerning the status of Ecuador's

competitive position in forest products, it is first necessary to urnerstand
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the differences, am similarities, of CClIlq?etitiveness am CCllIparative

advantage. 'Ibis distinction between CClIlq?etitiveness an:i CCllIparative

advantage is inp:lrtant because a region or CO\IDtJ:y can experience a loss in

CClIlq?etitiveness while maintaining its CCllIparative advantage. HcMever,

CXllI¢itiveness an:i CCllIparative advantage are inextricably linked in the

real world c:on1uct of international forest products trade.

canparative advantage is the economic advantage one nation or region

holds c:arrprred to ot.hers in the production of a CXlllalolity an:i is one of the

crucial elements of trade theory. canparative advantage pertains to whether

an economic unit (pp..rson, region, or nation) has an advantage in producing a

particular good c:arrprred to other goods that can be produced an:i c:arrprred to

the trading opportunities which may be available. Absolute advantage is

siJnply the concept ()f being the low cost producer; thus, being the low-cost

producer, by itself, is not the necessary nor sufficient condition for

detennination of the pattern of trade (D.mmore 1987). '!he theory of

CCllIparative advantage proposes that there is an economic benefit for each

country to specialize in certain tasks and then trade for other goods, even

though one CO\IDtJ:y may be better at producing all goods in an absolute

sense. While the theory of CCllIparative advantage is well developed,

c:onparative advantage is difficult to measure in a real world context. Most

attelpts focus on CXllTparison of relative costs an:i relative efficiencies,

which will be discussed in the literature an:i data review section.

'!he existence of CCllIparative advantage in a particular in;iustry in one

CO\IDtJ:y over another usually results from economies of scale in processing

or cost advantages in production (Holland 1977). Declining costs asscx::iated

with large-scale irrlustries are usually influenced by high capital
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intensity, skilled labor am teclmology, am raw material availability. Or,

CXlDlparative advantage can occur with the demand for unique or particular

forest products or raw materials such as forest resources fran a CXllII1try.

Cl:Itpetitiveness is difficult to define because it is a less

theoretically pure =ncept than CXlDlparative advantage. '!he =ricept of

"CXlllpE!ti.tiveness" is still evolving am there is little professional

=nsensus on a precise definition (DlnIrore 1987). Cl:Itpetitiveness reflects

the "real world" of trade patterns, including distortions that offset some

natural or pure CXlDlparative disadvantage. Cl:Itpetitiveness in forest

products trade is the frcure of reference in this paper, which includes

CXlDlparative advantage as a central CXlIlIpOnent. one measure of

CClIlq:>etitiveness in forest products trade, perhaps inperfect1 , is the ability

to successfully sell forest products at a level sufficient to at least

maintain the CXllII1try'S share of world markets. Factors that influence .

CClIlq:>etitiveness in addition to the cost of growing timber include natural

resource endowments, trade strategies (e.g., tariffs or quotas),

geopolitical =nsiderations, transportation =sts; evolving preferences am

teclmology; changing national ratios of lam, labor, am capital resources;

am development of other economics sectors. uncertainty about them leads to

institutional, strategic, am macroeconomic =ncerns about trade in forest

products.

one major product of future related studies will be an international

data base useful for c:oJTq:laring timber production =sts in the u.s. SOUth am

1 '!he lack of an adequate measure was also pointed out by Dr. Harold
Wisdom, VPI,in a presentation at the recent =nference, "'!he Global
Advantage of the SOUth in Forestry am Forest Products." August 23-24,
1988, Atlanta, Georgia.
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latin A1rerica. '!he latin A1rerican portion of the data base, maintained by

SCFER, will be drawn fran studies in Brazil (e.g., 8edjo 1980, 1983) am

Ecuador. Data for several central A1nerican countries (e.g., Guatemala am

Horouras), allIe, Argentina, aro Inionesia may be added in the future, to

allow even nore far reaching carparisons, depen1ent in part on future AID

fI.In:ii.n;J and other supplemental fI.In:ii.n;J.

FOREST ffiOWcrs TRADE FOR EaJAOOR-A QUICK a::MPARISON Wl'IH '!HE u.s.

Ecuador faces C".hallenges typical of same other developing countries in

a world econany, where downstream processing of forest products into

finished goods may represent a substantial investment am developnent

OflIXlL Lunity. Exparrled manufacturing of processed forest products such as

plywood am furniture could enhance foreign exchange, direct and :intirect

errployment am income, infrastrucLural linkages, etc. '!he extent to which

processed forest products can be marketed will, of course, depend on

relative cost structures am type of technology utilized as well as other

W11if€titiveness factors such as trade barriers am product quality.

In 1981 wood industries accounted for about 1% of Ecuador's total GNP

(Bremer-Fox am Berrler 1987). Wood products CClI11?rise 2 percent of Ecuador's

total meLChan:ii.se exports, priInarily in the fOLnl of balsa am plywood.

Total rourrlwood produced in Ecuador in 1984 alOOUIlted to 7.9 million

cubic meters, of which industrial wood production accounted for on!y 27% of

the total. '!he remairoer of rourrlwood production was used for fuel (World

Resources Institute 1985). Firewood consunption is about three times the

total volume consumed by wood-based industries.
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Ecuador's share of the world's total rourxiwood production is

~roxiJnately 0.3% (lW) 1985). SInall market shares in selected forest

products trade indicate that Ecuador is presently a price-taker in forest

products markets an:i in general has a relatively small role in world tiInber·

markets. Export statistics for specific wood products an:i the percent of

world ~rts for Ecuador an:i the U.S. are~ in Table 1.

Table 1. Wood products ~rts for Ecuador an:i the U.S., 1985.

Product

sawnwood/Sleepers
Coniferous sawnwood1

Non=niferous sawnwood
Wood-based Panels
Plywood
Particleboard

Ecuador
(100om3)

32
1

32
12
11

1

%of
World

Exports

0.04
0.00
0.27
0.06
0.13
0.02

united
states
(1000In3)

4534
3555

901
936
215
211

%of
World
Exports

5.27
4.83
7.69
4.95
2.54
3.33

Source: FAD, 1985.
1Iatest figure for Ecuador is 1981.

An inp:lrtant influence on historical trade patterns for Ecuador was the

erosion of the Andean Pact trade agreem:mt. Before internal problems for

this trade pact mushroomed during the early 1980S, Ecuador's trade activity

in forest products was substantially higher. A lro::ge share of Ecuador's

forest products trade before the 1980'S was with neart>y countries, due in

part to the Andean Pact.

In tenus of significantly expan:ling ~rts, Bremer-Fox an:i Berrler

(1987) discuss 3 trade-related problem areas facing Ecuadorian forest

products sectors: 1) decreasing availability of the wood resource, 2)

lilnited access to international markets, an:i 3) urrlerdeveloped ~rt
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markets for furniture. 'Ihese factors will be examined in this study along

with other exist:in;J liInitations and effects of institutional factors.

L1TERA'1URE AND DATA REVIEW: ME'IHOrB OF ASSESSING cx:MPElTI'IVENE

Most of the approaches for analyz:in;J ce:atpetitiveness in forest

products are drawn from the agriculture ec:onanics literature. At this

stage, a C01I'plete review of all such tedmi.ques is not feasible and only a

brief review of the =re CClllUIV:>n approaches for c:x::8l'pU":in;J measures of

international coropetitiveness in production of CXJ[,u,OOities will be

di S"lSSed.

Hec:kscher-Ohlin 'IWo--Factor Production Model

Most COlI'parisons of trade and ce:atpetitiveness are derived from the

standard Hecksc:her-Ohlin theory of a two-factor production =del of trade

between two countries: (2x2 =del). A sinplified description is that a

country with balaI'103d trade will export the CXJ[,u,odity that intensively uses

its relatiVely abuOOant factor and will inport the CClllUIV:>dity whose

production intensiVely uses its relatively scarce factor (Leamer 1984).

Modifications of this theory have led to multi-country, multi-car,u,odity

=dels relat:in;J daoostic and international prices and costs (Balassa 1986;

Amerson 1980).

Presently, one of the major drawbacks in apply:in;J the Hecksc:her-ohlin

approach to Ecuador's forestry i.n:1ustry is the basic short:carui.ng of the

=del for =st agricultural-based industries. '!he inclusion of land as a
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factor is inportant for such an irrlustry based on the lam resource am lam

cannot be assumed mobile or tradable as are labor am capital in the

stamard =del. secondly, the assunption that production functions for

tiJDb<>.r are similar across countries is unrealistic due to the c:a.lIlUy­

specific differences affecting production functions such as to,Pography,

soil, am clilllate (An:ierson 1980).

labor quality as well as labor emowments nDJSt be considered in a

ll'eaningful analysis involving developing economies. As with many developing

countries, questions regarding Ecuador's labor availability pertain not only

to overall numbers, but also the availability of skilled technical labor am

managerial labor, which can strongly affect the efficiency am productivity

of an irrlustry (Roemer 1979) •

Dorrestic Resource COst Ratio (DRC) am Related Approaches

Use of the Domestic Resource cost (DRC) ratio is one of the IroSt conunon

forms of conparative advantage analysis enployed in agriculture. nte DRC

concept suggests that a countl:y has a c::cmparative advantage in exporting a

product if the value of all factors used-in their best alternative

enployment or opportunity cost-in producing the product is less than the

product export price (CheneJ:Y 1961). '!his approach allows measures of

c::cmparative advantage (relative economic efficiency) am:>ng activities within

a c:a.lIlUy am between countries.

'!he DRC is a single-period, social cost-benefit indicator often used

when market am shadow prices diverge. Enpirically, the DRC is a ratio of

factor costs (usually capital am labor) valued at shadow prices, divided by

10



the value-added for the particular product or activity. 2 A low ratio

inticates an area of production that should be =nsidered for export

expansion or iIrport substitution.

Q:lrparisons of domestic resource cost-of-production data across

countries are especially difficult because data are generally imavailable or

unreliable (~re 1987). Data are frequently not available or reliable

enough to allow social cost to be derived fran accountin:;J costs, and

analysts often fall back to direct CClIlparisons of accounting costs. '!he

existence of market failures can also contribute to the inability of

accounting data to track social costs. For example, irxlustrial accounting

data in the u.s. are fairly reliable, but they do not currently include all

social costs, such as that related to air pollution.

other drawbacks when using DRC ratios are the static quality of the

approach and the inability to explain past effects and predict future trends

(Nishimizu and Page 1986). In the case of Ecuador, currently a relatively

small participant in world forest products markets, conparative analyses

need to =nsider possible future changes in competitiveness based on

capitalizing on advantages in costs of production.

Total Factor Productivity (TFP) rreasures the change in output levels of

a product, controlling for changes in input levels (Nishimizu and Page

1986). It is based on the existing structure of domestic prices and usually

measures relative changes in productivity. Nishimizu and Page (1986) found

that when testing the dec:on'position of DRC ratios, price movements and

factor productivity changes are major sources of change in international

2 A reviewer pointed out that because value-added is defined as only
the labor and capital COlllX'nents of the factor bill, it does not address
natural resource issues, in that no material bill is =nsidered.
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cuupetition. Results of TFP analyses for highly distorted econanies, such

as Ecuador's, fail to provide sufficient info:r:mation regarding dcHnestic

prices relative to international ce::mpetitors.

'!he Policy Analysis Matrix (PAM) is an acx::ountin] procedure for

estiJnatin] the efficiency of different sectors of a country and the effects

of government policy on the profitability (private and social) of those

sectors. It is a fairly new approach in tenDs of coverage in the literature

and has recently been applied to several developin] countries for policy

analysis (Z:ilnbal:Me (Jansen 1988), Mali, Ecuador).

one advantage of PAM for certain applications is its relatively sinple

accountin] approach, which utilizes average cost and revenue data (which are

more readily available than more complex data required for const:nlcting

production ftmctions and supply cw:ves of inp.Its and out:p.lts). survey

info:r:mation to drive PAM applications have been obtained from government

agencies, statistical offices, and finns in developin] countries through the

utilization of a fairly straightfOl:ward, short survey instIurrent. Jansen

(1988) recently applied the PAM to Ecuador's nontraditional export sectors

(includin] 4 forestry finns) for USAIO, which was ac:canplished in a few

months. Further applications of this approach to the forestry sector are in

process (e.g., Guerron 1988).

Limitations of the PAM method in forestry applications center aroum

the sinplification of enpirical analyses to represent complex, dynamic

econanic and biological relationships. '!he PAM, similar to other methods

(D:lmes'tic Cost Resource Ratio), is a static approach based on a sin]le point

in time perspective rather than the trern and time series analyses that are

more c::c:JlIUronly utilized in addressin] forest econanics problems.
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Representative Plantation

sedjo's (1983) approach at c:c:arparative analysis uses a forest

plantation sinullation nodel to determine the econanic ret:un1s to plantation

forestry for major timber producinJ regions of the world (e.g., U.S. south).

A "representative" plantation is defined and extrapolations of plantation

area are used in IlIOdelinJ iIrg;lacts on world market prices and s1:unpage

prices. Ac::conpmYinJ the results is a sensitivity analysis reflectinJ

changes in exogenous variables.

'!his approach is useful for comparinJ production costs for plantations

in different countries. It allows the breakdown of various costs for timber

production and allows comparisons along the production stream to pinpoint

differences in costs advantages.

'!he main drawback for applYinJ this nv=thod to Ecuador is that a laxge

proportion of raw materials still originate from natural tropical stands. A

oc:mprehensive econanic assessment of supply potential for these stands is

hanpered by data limitations pertaininJ to yields and total costs of

production, as well .as ownership patterns and the unsystematic rerroval

patterns. '!he "representative stand" for each i.nportant tiJnber growinJ

region of Ecuador should incorporate essential biological characteristics

(e.g., soil quality) and the set of management practices awropriate for the

region.
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Revealed cnnparative Advantage (RCA)

'!he previous exanples of comparative advantage models rely heavily upon

dc.anestic data ani demand ani supply functions that are not always readily

available in many developing countries. one fairly = measure that is

based solely on analysis of trade statistics is the Revealed cnnparative

Advantage (RCA) ratio. '!hese estimates are considered "revealed," ani

sometimes questioned, because one must assume that CUlU,ality trade patteJ:ns

can reflect the differences in costs of production between countries

(Vollrath 1985).

A measure of revealed comparative advantage was first developed by

Balassa (1965), using only export data. Vollrath later developed a

revealed competitive advantage ratio utilizing iItport ani export data to

estilnate the difference between a good's relative export share ani its

relative iltport share. Coefficients are derived by subtracting the

country's comparative deman:l for a commodity fram its comparative supply for

that cu,a,ality. Measures greater than zero indicate that a cu,a,ality has a

competitive advantage (Vollrath 1986).

Again, a limitation facing the analyst in using this approach for

Ecuador's forestry industry would be the relatively negligible share the

country has in world forest products trade. '!his approach would contribute

little infonnation tcMards analyzing the effects of policy on

competitiveness in forest products.

14
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Data for Analyzing CoJl'parative Advantage of Tilnber Production

In order to evaluate the CClIlq)Clrlltive advantage of tilnber production as

part of a CXJ1upetitiveness assessment, information on tilnber production

costs, potential revenues, am yields of plantations am naturil1 starDs ImJSt

be asserrbled. '!he eIl'phasis in such assessments is on the troSt productive

forest lams am efficient woods operations in order to make a c::x:mparison of

tilnber production potential at the high em of the scale. several recent

studies provide data on tilnber production am processing costs in ECllador

(e.g., McCormick 1987; Mussack 1987; Prest.aIron am Iaarman 1988) (Appenlix

A) •

Cost of tilnber production under different forestlam managenent

alternatives consists of both variable am fixed c:onponents. A cost

function consists of an explicit function of the level of tilnber management

inputs multiplied by the variable cost per unit of input, plus the cost of

the fixed inputs. 'Ihree basic alternative rrethods for estiJnating the total

costs of producing different levels of outputs in economic analyses are:

(1) classification of costs for a process into fixed, variable, am

semivariable c::orrq:x:ments using an a=ting framework, on the basis of

inspection am judgrlent; (2) estiJnation of the relationships of cost to

output on the basis of engineering conjectures am past cost behavior; am

(3) determination of the functional relationship of cost to rate of output

by statistical analysis of reco:rded cost, output, am other operating

corrli.tions (Alig et. al. 1984).

Research by McCormick (1987) provides sane information on costs of

plantation production. McCormick (1987) examined tilnber production costs
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for six Ecuadorian species-to graOOis, C. alliodora, S. parahyba, p.

radiata, p. patula, and e. globulus-as part of an analysis of plantation

management (Analisis de Inversiones en Plantaciones Forestales en Ecuador­

'!he Econani.c and SOCial IniJortance of the Forestry and WOod sector in

Ecuador). '!his is one of the few cross-sectional data sets peitaini.rx] to

forest production available for Ecuador. Cost data are lacking for balsa,

pacheco, Fernan sanchez, and other species. Reliable ti.ire series of cost

data for many Ecuadorian species do not exist. It should be noted that

validation of existing cost studies is also lacking.

In other studies, Mussack (1987) analyzed wood supply costs for agro­

forestry operations, Prestamon and Iaannan (1988) are irwestigating

efficiency of resource use in forest products processing in Ecuador, and

Harou (1982) and others (Bul:well 1982; De Bonis 1985; MacDonald 1982;

McCredie 1982; and Pfeiffer 1984) provide analyses and evaluations of

Ecuador's forestry sector and specific studies on silvicultural management

practices. As mentioned earlier, 8edjo (1983) assembled cost data as part

of a comparative analysis of plantations in major timber growing regions in

the hemisphere, including Brazil and arlIe, that may be useful for

comparison pw:poses.

Possible sources of secondal:y data for Ecuador include '!he united

Nations Food and Agricultural Organization (FAD) Production Yeartxx>k, FAD

Yearlxlok of Forest Products, and data fram government and private sources in

Ecuador (Ministry of Agriculture (MAG); an industrial wood products group

AIMA, and private wood products finns).

Timber production costs for the U.S. south, for comparison pw:poses,

are available fram three major sources: (1) a recent regional study of
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timber investment oppox:tunities (USDi\ Forest service 1988); (2) a time

series of average costs of forestry practioes for 1952 to 1987, from

surveys of individuals, public agencies, am private firms (e.g., Moak et

al. 1980); am (3) ex>st data assembled for evaluation of the Forestry

Incentives Progral1I (on file with SCFER) • For the time series of cost data,

several problems hanlper trero analysis: (1) categories of nanagell'e1lt

practioes in the surveys have c:han;Jed over tine am (2) the emJ.:xxlied

technology has also c:han;Jed, with no correction applied in the accountin:J

approach.

Review SUITanary

It is iIrp>rtant to point out that no stamard approach or measure

exists for analyzin:J COll'petitiveness in forest products. carrlidate methods

for measurin:J corrpetitiveness need to be gauged against other methods, in

the context of a particular application, in light of limitations in theo:r:y

when measuring specific factors, as well as requirements of data,

resources, am time. Usefulness am accuracy of decisions based on a

particular approach should be evaluated along with elCpediency

considerations for a particular application.

As previously shown, Ecuador's trade in forest products is still

mi.niJnal am reliance on trade-based approaches, while convenient, may be

misleadin:J am irrelevant. Given the data requirements of the IRe-based

approaches, llOre meanin:Jful analysis at this stage appears possible by

direct c:::c::urparison of accountin:J costs. '!he IRe approach will be llOre fully

investigated by Guerron (1988) in Ecuador in a related study. Modifications
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or extensions of methods which atteItpt to pinpoint the iJrportance of

different factors am their relative influence on~ in OCEpetitiveness

would be more beneficial for a country such as Ecuador at this point.

Relative ratings of the iJrportance of such factors, in a multi-eountry

cx:mparative frarrework, would be a useful first step in this process.

Results from this approach will provide insights into those areas of

advantage that Ecuador possesses am areas for iJIproveaoont am the potential

for enhancing future OCEpetitiveness in world forest products markets.

<X:'MPEI'ITIVEN FACIORS

'!his section reviews factors that are not easily analyzed am measured

using the techniques reviewed in the preceding section. Cc8rg;letitiveness is

a CClllplex issue, involving interactions among public am private sectors, as

well as short-ron versus longer tenn aspects. '1lle major factors will be

reviewed next am then a rating system is proposed to provide insights

regarding how the U.S. SOuth, Ecuador, am selected other countries measure

up in competitiveness terms in markets for forest products. '1llree major

categories of factors affect a country's OCEpetitiveness in world markets

for forest products: (1) public policy factors, (2) economic factors, am

(3) natural resources (U.S. GAO 1986). '1llese factors are addressed to the

extent that they affect U.S. am Ecuador OCEpetitiveness in forest products

trade.
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Public Policy Factors

Policies my enhance or i.np;rle a countxy's participation in the

international marketplace, thereby affecti.n;J the coun1:zy's ability to

maintain its relative share of forest products trade. seven major types of

policy inst:tuments are: 1) Trade agreements aro. countertrade practices;

2) Price supports aro. other subsidies; 3) Govemmmt; opmnizational

structure; 4) ~iff barriers; 5) Levies; 6) Credit policies; aro.

7) sales suspensions. moratoriums. aro. embal:goes. While all types have

been represented historically to some degree in Ecuador's case only several

of them are signifk.ant =ently in tents of c::clIlpetitiveness in forest

products aro. will be examined.

Political instability aro. uncertainty have also posed difficulties in

the past in Ecuador for forest iniustries aro. continue to han'plr

c::clIlpetitiveness. COsts of iJrp:lrted inputs which already CCl1l1Prise a

significant portion of costs in the furniture, particleboard, aro. plywood

industries are also affected by changes in political leadership aro.

subsequent changes :in taxes, subsidies, aro. exchange rates policies.

Assessment of these uncertainties involves some speculative aspects, but

must be factored into the comparative analysis.

credit polices or subsidies my be crucial in det:ennininJ producer cost

advantages of forest production in one oountl:y c:carpared to another. '!he

goverranent subsidy program in Ecuador, called Plan Bosque, could notably

augment investment :by forestl:y iroustries. Plan Bosque subsidizes interest

charges on loans used to fUrxi reforestation activities. However, the actual

i.nq:lact of the plan will be affected by constraints due to administrative
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requirements and the time delays in realizin;)' the fi.uxls for awlicants

(i.e., transaction costs) •

Trade agreements or pacts have been iIrportant in tenns of Ecuador's

past participation in latin A!rerican markets. '!he erosion of the AOOean

Pact annn:J neighborin;)' nations awears to have severely cut export markets

and trade potential for Ecuador, at least in the short term.

A variety of opinions exists as to the different forest policy

objectives and goals that should be pursued for Ecuador. 3 Forest policy as

a process of evolvin;)' COI1'promises ten:1s to be dominated in Ecuador, as in

same other countries, by concerns for cammodity production and economic

development. Experts in Ecuador are increasin;)'ly debatin;)' forest policy

options, including enhanced integration of envirornnental concerns in natural

resources plannin;)'. Forestry sector development will deperxi heavily upon

the evolvin;)' public policy.

Economic Factors

Economic factors on both the production and c:onsunption sides of the

international market fonn the underlyin;)' relationships that are affected or

altered by the policy measures above. For e:xan-ple, despite high production

levels, the u.s. became a net wood deficit cotmtry in recent years because

of very high domestic demand levels. Product or supply-side factors that

3 For e:xan-ple,a pulp and paper i.niuscry in Ecuador is felt by same to
be a worthy and profitable venture with potential ccanpetitiveness in the
international market. Differin;)' views feel that the trenerxlous investment
required could be 1IOJ;e prudently spent when, for the same capital
investment, at least 4-5 average-sized sawmills could be established to help
.inprove the sawn ltnnber sector of the i.niuscry.
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influence c::c:arpetitiveness of forest prcx:lucts exports can be classified into

3 groups: 1) cost ()f production, including productivity ani technological

~e, 2) product quality ani differentiation, ani 3) infrastructure costs.

Associated factors on the demarxi-side are 4) world economic

recession/expansion tied to income levels ani ptlW.ation ~es, ani 5)

exchan:Je rate fluebJations.

One obstacle to enhanced OJIIi[:etitiVeness for forest industries in

Ecuador involves the costs for :i.lTported i.np.rts in the furniture ani plywood

industries. In sc:me cases, these costs (for adhesives, foams, sandpaper,

resins, etc.) account for approximately 40-60% of total production costs.

FUture political changes could further increase the costs of inports through

currency ani exchange rate adjustments ani thus, decrease c::c:arpetitiveness

for forest production in Ecuador.

Any study of o:mpetitiveness should include sc:me measure of the effects

of transportation costs. Rising costs related to the infrastructure are

mainly due to the nature of transportation systems in Ecuador. Limitations

of the transportation system represent a major obstacle to accessing raw

material supplies for a growing wood products i.rxiustry. '!he lack of

adequate transportation facilities leads to high access costs for the

natural forest resource. While tiInber growing corrli.tions are favorable,

extraction ani hauling costs are relatively high. Increased transportation

costs are also expected as the distance of the wood supply to processing

plants continues to increase as natural stands closer to plants are

harvested ani are not actiVely regenerated. In contrast, Mortensen (1987)

projects that the U.S. SOUth can remain c::c:arpetitive with major c::c:arpetitors

in the southern hemisphere in regard to pine production costs, in part
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because of its relatively well-developed am maintained infrastructure. '!he

U.S. south has an advantage in lower fixed costs, which m::>re than offset

higher variable costs.

One limiting factor related to capital investments in Ecuador is the

lack of adequate my kilns for the wood processing iIxiustries.· Increased

investments in this technology would enhance canpetitiveness in tenns of the

quality of furniture am other processed products in the export markets.

labor costs in the manufacturing sector of Ecuador have increased

J:eCel1t1y am aa::ount for increased percentages of total production costs.

One furniture~y smveyed in this study cited a 48% increase in

furniture factory wages over the last year (1987-1988) am calculates real

total labor costs per person as 2.5 times the base salary. Increases in

labor costs are strongly influenced by existing goverrunent laws am

regulations which provide double salaries for the m::>nths of April am

December (salaries are adjusted for inflation), 15% profit sharing for all

enployees am their children, am strong labor protection laws. '!he

potential for change in these laws will deperd on the newly elected

administration in Quito.

Many COillltries with aJ::>umant natural forest resources fail to canpete

due to technological differences in forest production processes that are

inconsistent with international standards (Jolmson am Smith 1988). '!he

adoption of connnon industry standards am the ability to process the

quantity of orders received on the world market are two supply-side factors

of conoem to forest iIxiustries in Ecuador am limitations to their growth

in export markets.
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M::>re uncertain economic factors such as high inflation rates,

increasin:J costs of capital, ard exciJ.an;Je rate treat:Jtents will affect

Ecuador's oc:atq:lE!titive position ard are closely tied to the unpredictable

evolution of public policy. In a developin:J countJ:y such as Ecuador,

exdlan;Je rates ard inflation rates often react notably to nnnbiin:Js aboUt

political or governmental changes, which may prarw:>te economic instability.

Natural Resource Fa(.'1;ors

Natural resource factors that affect timber. resources include

cliJnatejweather ard geography (e.g., arable lard). In addition, the initial

forest resource endOOJrent ard cumulative exploitation need to be examined in

the context of raw material supplies for the forest industries. Although a

major timber growiDJ region such as the U.S. SOUth has favorable climatic

con:litions, the longer growin:J season of Ecuador provides an advantage in

terms of production.

Nevertheless, Ecuador's lack of an adequate supply of long fibers

species ard ICM utilization or production (an average of 30-45% recovery in

sawmills) could partially offset the oc:atq:lE!titiveness edge provided by other

favorable natural resource factors (McCredie 1982). Also, transportation

limitations discussed earlier affect the ability to access the abundant

tropical hardwood resources in Ecuador. Research on natural stan:}

managen¥3llt ard utilization of tropical species could provide new areas of

forest production for the industry.

Forest resource statistics for the three major contiguous subregions of

Ecuador-the costa, oriente, ard the Sierra-are sketchy, but sonva inportant

characteristics can be noted. Most of the plantations ard more intensive
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foresUy occur in the Costa arx:l sierra regions. '!he Oriente is largely

urxieveloped, with limited road transportation systems.

Production by species follows geographical lines. In the coastal

region, Iaurel (Cordia alliodora) is the primary species with awroxiJnately

9 m3jhect:are/year of growth, arx:l teak (Tectonis grarxlis) with 12 m3fhajyr

(!DB 1982). Pine (Pinus radiata) arx:l eucalyptus (Eucalyptus granlis) are

the primary species in the sierra region, with annual growth volumes of 13.1

arx:l 27.2 m3jha/yr, respectively. Average rotation age is 15 years. '!he

total plantation area reforested in the Costa arx:l Sierra regions are

estimated at 10-15 arx:l 40-50 thousand hectares, respectively.

Although c::onprehensive arx:l detailed forest surveys of Ecuador have not

been conducted, FAO (1981) estimated that Ecuador has 14.2 million hectares

of broadleaved species (1.6 billion m3) arx:l 20,000 hectares of coniferous

forest species (1. 0 million m3) (Appendix B). Total forest area is less than

1/5 of that for the U.S. South arx:l much of the Ecuador forestlarx:l is not

classified as corranercial. Seventy-seven percent of the broadleaved area is

considered productive forest 1arx:l, but only 12% of this productive forest is

considered merchantable by FAO standards.

Of the coniferous forests in Ecuador, 25% of the 1arx:l area is

considered productive arx:l only 1/3 is considered merchantable (FAO 1981).

'!his apparent lack of adequate merchantable coniferous volume is mirrored in

supply constraints cited for Ecuador'S woodwork:in;J sector (Van der Sl00ten

1986).

In tenns of raw materials, the increasing scarcity of high-value

species arx:l their rising stumpage arx:l extraction costs affect both the large

plywood finns arx:l the snall fumiture manufacturers. '!he increasingly
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rem:>te location of natural starns ard overall decline in log size mean that

exploitation costs of the Coastal forest will oonti.rlue to rise. OJainsaw

q;lerators that produce lumber on site, who are relatively inefficient in

their utilization of logs, often are the first to exploit areas such as the

Amazon forest ard pick out the highest-value species.

IDng-term aspects of carpetitiveness in forest products dictate that

assessment of prospective plantation forestry be included as part of the

analysis. In a CCIllpltitive world market for products such as

particleboard, the ability to CCIllplte in the 10n;j'er tenn will require more

deperxience on plantation wood sources that are relatively low cost ard

sustainable. Although the largest percentage of irrlustrial wood in Ecuador

still originates from natural starns, in the future there may be a shift in

deperdence to volUlOOS of industrial wood from plantations. Plantation data

are needed to allow comparisons to related assessments (e.g., Sedjo 1983).

For many developing COillltries, native forest supplies must be examined

closely in view of indefinite ownership controls (e.g., control of access),

carpeting lard uses (e.g., energy exploitation, road building,

colonization), infrastructure difficulties such as local transportation

networks, ard the management of I11.ll1le=tIS species. Potential supplies from

agro-forestry operations must also be examined with careful consideration of

the grower's overall objectives.

'!he desire for increased CClllUlIerCial tiJnber supplies is being

supplemented by plantation forestry practices. In 1980, Ecuador had a total

of 43 thousarrl hectares in plantations, of which twenty percent (8700

hectares) were of coniferous species. some 3,500 hectares were established
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between 1978 and 1980 (FAO 1981). statistics carpiled· in 1981 shaw as much

as 63,500 hectares in plantations (IDB 1982).

Recc:alIrneroations for iniustrial forest management in Ecuador include

establishinJ many =re hectares of fast-grawing iniustrial plantations in

the sierra region, management of 1 million hectares of natural forest in the

Esmeraldes region, and forest inventory activities in the Amazonian region,

requiring approximately US$20 million (World Resources Institute 1985).

RATlNG cnIPEI'ITIVENES FAcroRS

As described in the previous sections, the three major categories of

CClll'petitiveness factors contain numerous and diverse elements that can not

be easily or rigorously boiled dawn to relatively fEM JreasUreS. Table 2

summarizes the major elements pertaining to c:onpetitiveness in timber

products and sets up a comparative rating for Ecuador, the u.s. South,

Chile, and Taiwan. 'lhasa countries were selected because they represent

diverse conditions pertaining to natural resource endowments, acx:ess to

major markets, and other CClll'petitiveness considerations. For exaJTPle,

Taiwan is relatively resource-poor in tenns of domestic timber supplies but

has fared well in certain forest products markets such as furniture.

Each factor ca1'p)nent is given a factor rating (on a scale of 1-5),

\\/hich is a relative measure of the level of i.Irq:Jact that particular ca1'p)nent

may have on the c:orrpetitiveness of a forest irnustry. Each carponent is

also assessed an indicator of whether it is a relative advantage (+),

disadvantage (-), or no clear advantage (0) to CClll'petitiveness in the forest

irnustry of a particular country. 'lhe indicator is multiplied by the
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factor in'pact (weight) ratin;J for a total weighted ratin;J, to deteDnine an

overall ratin;J of competitiveness. A total rat:in:J results fran the stnn of

all the weighted ratings for each country.

Even with the subjective nature of the ratings, the "hottcm line"

CX1upetitiveness ratin;J for Ecuador's forest products trade in Table 2 is

clearly Im.1Ch lower than these for the other 3 countries. '!his is consistent

with Ecuador's current small =le in world markets.

While Ecuador has positive ratin;Js for natural resource factors, these

are ovawhe1med in the ratin;J system by factors related primarily to public

policy and infrastructure. 'lhe other CX1upetitors are better positioned to

compete in world markets, although their c:ompetitive s\:ren;fths vary

noticeably.

'lhe subjective ratings are intended not to be conclusive, but

suggestive of key as.pects where Ecuador should fcx::us efforts to iltprove

c:ompetitiveness. Specific related policy questions will be explored in

the next section. Expanled applications of this type of method could

utilize mnnerica1 values for the indicators of each factor and fractional

weights as factor iltpact ratin;Js.

It should be noted that this rating system contains same overlap

between elements, but this preliminary framework will be useful in

facilitatin;J expert review in gaugin;J the relative inp:>rtance of the

elements. 'Ibis procedure is designed to isolate the crucial aspects of

CX1upetitiveness for Ecuador, usin;J sensitivity analysis, and help fcx::us

policy analysis.
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Table 2. Competitiveness factor ratiIgs for Ecuador, u.s. south, Chile, ani Taiwan.

SAMl'IE-HmLlMINl\Rl(, FCR 1l[St"fESI(JlJ RIRlU:iES CIlI1l
~

Factor
Factor I11l'act Weighted Factor Rating

eorroonent Rating u.s. South .Ecuador aule Taiwan

!blioy Fact:ars '"
GuidiIg Forest !blioy 3 (0)* 0 (-) -3 (+) +3 (+) +3
SUbsidies/Incentives 3 (0) 0 (+) +3 (+) +3 (0) 0
Tax Policies 5 (0) 0 (+) +5 (+) +5 (+) +5
GovernIrent subsidies for exports 4 (0) 0 (0) 0 (0) 0 (0) 0
GovernIrent stability 3 (+) +3 (-) -3 (0) 0 (0) 0
Foreign Exchange 2 (+) +2 (-) -2 (0) 0 (0) 0 "-

Foreign Debt lDad 1 (0) 0 (-) -1 (0) 0 (0) 0
Exchange Rate Treatment 3 (0) 0 (-) -3 (0) 0 (0) 0
Infrastructure 2 (+) +2 (-) -2 (0) 0 (0) 0
ExtensionjTechni.ca1 Assistance 2 (+) +2 (-) -2 (+) +2 (0) 0

-
EcarDni.c Fact:ars ""

Access to Markets 3 (+) +3 (+) +3 (+) +3 (+) +3
International Transport 2 (+) +2 (+) +2 (+) +2 (+) +2
Domestic Transport 4 (+) +4 (-) -4 (+) +4 (+) +4
silvicu1tural Teclmology 2 (+) +2 (0) 0 (+) +2 (-) -2
Timber ProcessiIg 4 (+) +4 (-) -4 (+) +4 (+) +4
utilization capacity 2 (+) +2 (-) -2 (-) -2 (+) +2 ""capital Availability 3 (+) +3 (-) -3 (+) +3 (+) +3
labor SUpply 1 (0) 0 (+) +1 (0) 0 (0) 0
Product Quality 3 (+) +3 (+) +3 (+) +3 (+) +3
Inputs Costs 4 (+) +4 (-) -3 (-) -4 (-) -4

Natural Resa.Irce Fact:ars \IV

land Availability 2 (+) +2 (+) +2 (+) +2 (-) -2
Availability of Quality Timber 2 (+) +2 (+) +2 (+) +2 (-) -2
Timber Yields 4 (0) 0 (+) +4 (+) +4 (-) -4
length of GrowiIg season 3 (-) -3 (+) +3 (+) +3 (0) 0

"'"Total weighted Ratin]s +37 -4 +39 +15

*Numbers in 0 are indicators of the relative advantage (+), relative disadvantage (-), or
no clear advantage or disadvantage (0) of each factor on the ~titivenessof forest

~production in each country.
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Table 3 presents cost data for particleboard production in the U. S.

South am Ecuador. '!he cost ·figures illustrate that FJ:::uador has a cost

advantage in raw materials, but has significantly higher processin;l costs.

'!he higher processing costs are due in part to the high costs of :iItported

inputs such as resin am relatively higher intemal transportation costs.

Figures 1 am 2 pref".ent trems, based on FAD (1985) data, for export-based

values for selected forest products for Ecuador am the U.S. Although the

data values for selected forest products are not strictly~le because

of differences such as species mix am quality differentials, the trems

broadly reflect recent slow increases or decreases since peaks around the

beginnin;l of the 1980's.

roLICY QUESTIONS

'!hose addressin;l the problem of adjustin;l public policies related to

trade issues must alnsider internal am external balance. Although Ecuador

selects policies in pursuit of its own objectives, its choices may elicit

responses by other countries. Ecuador likewise will continue to be affected

increasin;lly by international economic relationships, as is true in general

for all countries, am the Andean Pact experience exenplifies the inp:>rtance

of such relationships. '!his section examines public policy choices facin3

Ecuador in tenns of forest products trade.

Given the inportance of forces external to the forestry sector in

Ecuador, those examining of public choices for effectin3 substantial

aggLegate gains in export volumes of forest products need to carefully weigh

short am long-tenn considerations, with consideration of institutional
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Table 3. COsts of production for particleboard in E'D.lador am the u.s.
south ($US 1986). (Prelim.i.naJ:y estiJnates)

E'D.lador U.S. south

Species P. radiata P. taeda1

yield (m3jha) 464.0 620.2

stumpage Prices ($USjm3)
FulIMOOd thinning 1.92 14.94
sawtimber thinning 8.80 27.88
FulIMOOd haIvest 1.92 18.94
sawtimber haIvest 12.10 31.88 --

Establishment COsts ($USjha) 350.00 415.32

Processing COsts ($USjm3) 663.80 131.81

F.O.B. Export Values ($USjm3) 116.49 115.24

International
Transportation COsts ($USjm3) 42.77 42.33

C.l.F. Import ($USjm3) 159.26 158.57

SOUrces: MCConnick 1987; Prestamon 1987; 5edjo 1983; FAD 1985; stumbo n.d••

30



Unit Values for Plywood and
Particle Board 1974 - 1985
United States and Equador

US Dollars per Cu Meter
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Figure 1. Tren:1s in FOB values for Ecuador am the United states for
particleboard am plywood, 1974-1985. source: F1C (1985).
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Unit Values for All Sawnwood 1974 - 1985
United States and Equador

US Dollars per Cu Meter
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500 I-

400

300

i/······································-·······--···· -.

/
~

200 f-- :xi ....¥c··-·······x-_.

~ h-..-- ~:::.-:;,,~..:r:-""'.~-~~..~~_=.--.*'"._ ___*_-j
100 ..... '-<>' •••••••••••••••

x··········~····o I--_...l'__.l.-' __L-'_-I''--_..1'__.l.-, __.L-'_--L-_--'-,__.L-'_-,

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

U,S, Non-conifers

---*- U,S, Conifers

Equador Non-conifers
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Figure 2. Tren:'ls in FOB values for Ecuador ani the United states for
sawnwood, 1974-1985. source: F.AO (1985).
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noIlllS. A static notion of oc:arparative advantage suggest that the position

of any nation in world trade clepeOOs largely upon its natural resources, int

population, and its capital. '!his view would have lead many observers to

conclude that Japan at the ern of World War II was doctned to remain poor and

coold have only developed by making maximum use of its major resoorce at

that time: cheap labor (scott and Lodge 1985). Japan, and countries such

as Taiwan in the case of forest products, have learned how to create

cc:mparative advantage through a global strategy that also considers

intangible assets (l~.g., well-trained work force), in addition to natural

resoorce endowments, and in view of future economic trerrls based on a

product's income elasticity and rate of technological change. '!hUB,

goverrnnents are directly concerned with the outcomes, not just the rules of

trade, and they manage their national portfolios by designing policies and

institutions both to enhance competitiveness and to ease the costs of

Wustrial transition in their country.

National strategies in teIlIIS of competitiveness can differ in the

degree to which they are resource versus opportunity oriented. Resource­

oriented ones tend 'to view markets and competition guided by Adam smith's

invisible hand as the most effective way to develop resources, with

goverrnnent in the role of referee and regulation. '!hose that are

opportunity oriented see a role for the visible hand of government as

supplementing market forces, not as a substitute, such as a supplement in

shaping incentives to alter riSk/reward relationships or to p:t'CllOC>te nd:>ility

of resources (scott and Lodge 1985).

one specific policy issue related to the allocation of forest resources

for domestic versus export uses is the need to increase and sustain income
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and enployment levels in rural areas. Forest:J:y's potential contribution to

the economy could be better realized through more efficient use of the

resource, which would both boost the supply of wood and the incomes of

groups such as the chainsaw operators. Cost and return infonnation for

micro-enterprises gained from studies such as Prestanon and Iaimnan's (1988)

could aid policy makers in addressing human resource questions pertaining to

iroustrial transition and inherent enploymant consequences. '!he envi.ronnent

within which all iroustries function has became increasingly

internationalized and interdependent, and macroe=nomic policies are ever

more directly linked to enploymant policy.

A fOM of the larger finns have realized notably increased exports and

other finns appear to be in the process of identifying solutions suited to

their means and corporate strategies (Bremer-Fox and Bender 1987). If

smaller finns are to attain significant export sales, particularly in the

highly conpetitive international furniture market, they will have to

ilTprove quality, volume, and supply reliability. Finns must realistically

assess external constraints as well. For exanple, the effectiveness of

policies designed to change forest products trade will vary with variations

in the exchange rate, and Ecuador's trade in all commodities, not just

forest products, determines the value of Ecuador's currency relative to

other currencies. From a cost of production perspective, further

ilTprovem:mts in Ecuador's conpetitiveness are possible through dcanestic

substitution of inputs that are currently ilTported (e.g., adhesives).

Some of Ecuador's best opportunities for ilTproving c:x:arpetitiveness in

the foreseeable future may be through specializing in areas of potential

CXlllparative advantage in forest products. Based on prel:iminal:y and sketchy
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cost data, these areas appear to include particleboard, fumiture, an:i

plywood. International marketing research will becane increasingly

:ing;x>rtant. Finns might fim it necessazy to rely ITOre on cooperative

arran:Jements am:>n;J themselves to offset the disadvantages of the small size

of many f.inns. 'lhi.s type of investigation has by necessity Peen broad in

its coverage an:i IOOre specific examinations of export potential are needed

an:i better ac:xx:mplished by experts in country. Efforts at this stage shoUld

focus on specific f.inns rather than general approaches.

Adoption of additional technological inprovements could significantly

boost timber productivity an:i lower per unit production costs in Ecuador.

'lhese may include genetically inproved stock, species selection, spacing

control, reduction of ve;Jetative competition, an:i fertilization.

A recently elected government in Ecuador has expotll¥ied views that

appear to be quite different from the preceding administration, which

espoused IOOre free-market oriented policies. '!he specific inpacts of the

new government's policies on the forestry sector are difficult to predict,

as it remains to be seen whether the :rhetoric of the political ~gn is

consistent with policies that are inplemented. Inportant policy choices to

m:>nitor include tax policies, export subsidies, an:i currency controls.

Whether forestry will receive favorable treatment un:l.er new policies will

greatly influence E:cuador's future prospects for expanding forest products

exports. '!he potential of enhanced re;Jional cooperation am:>n;J neighboring

latin American countries is another policy-related deVelcpnent that could

substantially influence the level of future exports.
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SUMMARY AND roNCIIJSIONS

According to the c:arrpatitiveness rati.n:] system developed in this study,

Ecuador currently is at a notable disadvantage relative to 3 other countries

that represent a diverse mix of forest resource erxlowments and government

support for forest products irrlustries. Major factors contribut:in:J to

Ecuador's lower rat:in:J are public policy and infrastructure liJDitations.

Options to change the pattern of Ecuador's forest products trade are

constrained because of Ecuador's position in a world economy, where counter

IIY3aSUreS are often quickly developed by c:arrpatitors in response to trade

policy initiatives.·

selected cost c:::onparisons with the u.s. south indicate that Ecuadorian

timber grcM:in:J costs c:::onpare favorably. Plantation area in Ecuador is

currently less than 100,000 hectares, but plantations supply about 30

percent of the irdustry's wood supply needs. Plantations are expected to

supply a much larger share in the future as the cost of exploiti.n:] more

distant natural stands will continue to rise. Ecuador is at a disadvantage

for the internal transport and process:in:J stages. In particular, processes

requir:in:J .in'ported inputs are considerably more costly than major

c:arrpatitors in world markets.

Future studies of Ecuador's CCIIlparative advantage and c:arrpatitiveness

in the world forest sector would be beneficial for government decision­

makers, private finns, and organizations responsible for forestJ:y sector

developnent. Numerous approaches for the agricultural sector have been

utilized as IIY3aSUreS of c:arrpatitiveness within countries as well as

internationally. For forestry, considerations must be given to the unique
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time characteristics of the resource in contrast to agricultural am. other

invesbnent activities. One conclusion fran this study is that existing

<::atpetitiveness lOOaSIJI'eS are inperfect am. iIrportarit <::atpetitiveness factors

ten:i to be unique by country (e.g., labor protection laws am. tax policies).

A forthc:omin;J canparative analysis of Ecuador's forestry Sector using

the Policy Analysis Matrix approach by Guerron (1988) will focus on policy

factors affecting forestry production. HcMever, further steps must be made

to devise specific arpirical models that may be tested thiough case studies

of various major, am. potentially major, c:orrq;>etitors in world forest

products trade. '!he c:orrq;>etitiveness factors am. sanple data presented here

seJ:Ve as a basis for initiating expert CClll1llIeI1t am. discussion on the

priorities in selecting variables am. methods for an overall canparative

advantage approach.

A reliable cost model at the enteJ:prise level for Ecuador would assist

decision-makers in assessing c:onp;titiveness issues, but developnent of a

widely applicable lOOdel is~ by heterogeneous production activities

am. weak data. DJe to the proportion of log supplies originating fran

natural stands in Ecuador, data are needed on production costs, prices, am.

yields of logs reprP..serltative of the tropical hardwoods sector of the

countJ:y. Problems.in multiple species management in Ecuador will require

further study before substantial gains in wood yield are realized.

Potential increases in wood supply fran agro-forestry operations have also

not been fUlly tapped.

'!he collection of subsequent data for the caTg;larison of ~rt

potential am. world c:onp;titiveness of Ecuador's forest iniustry is also

needed. SUpplemental data on international transportation costs, domestic
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policy factors, international trade policy factors am nonetary exchange

rates treoos would advance the analysis of production advantages am

barriers to market destinations. Assessing c:JCll'I'E!titiveness requires

consideration of interdepen1ent public policy am econani.c factors that

warrant continued llOnitoring in Ecuador because of their dynamic nature.

While Ecuador is not projected to have a major role in world production am

trade patterns for iIrlustrial wood products, infonnation on timber

production costs is useful in assessing domestic production potentials

relative to other countries in latin America (e.g., Brazil am Chile).
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APPENDIX A: rosrs OF PARl'ICIEOOARD PROOOCl'ION IN ECl1AIXJR

'!he fo11owin;r table contains initial estimates of production costs arxi
revenues for. Pinus radiata, used for particleboard production in EaJador.
'IheSe estimates are ea.tpared to estimates of soothern pine species used for
particleboard production in the united states.

Pinls radiata
Cost stumpage yield

Year Practice (per hectare) ~ice per~l (per hectare)
($U.s. 1986) $U.s. 1986) (m3)

0 site prep $163
2 CrcMn clearin;r 13
3 1st pnming 16
4 CrcMn clearin;r 13
5 Marking for thinning 40
5 1st thinning 32 (IlOI'lCCllUllerial)
5 2m pnming 16
7 VolUIre estimation 11
8 2m thinning 16 1.921 36.2

8.802 15.5
8 3rd pnming 16

16 Final harvest 11 1.921 144.3
8.802 123.7

17 Administrative 3 12.103 144.3

1 Chip'n'saw logs: 2 Grade 2 logs: 3 Grade 1, clear logs

In-plant processin;r costs (1987 $ U.S.) for Artepractico's fumiture arxi
particleboard:

rosrs
Labor
Inputs
Raw materials
Taxes
Services
Other

REVENUES
Total Revenues
Total Exports

(yearly)
$1.1 million

.706

.880

.116

.786

.309

$5.027 million
.005 (F.O.B.)

Particleboard Revenues1 .406
Particleboard Exports .049 (F.O.B.)

1 Particleboard sales accounts for 4% of total sales for Artepractico arxi
particleboard export sales accounts for 12% of total exports.
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~ta. for this study were obtained fran various sources, including cost
data fran other ongoing studies as summarized below:

Species Area
Bt1 " s ented f!ffl'pl.e

Product
TYpes

Types of
Year ~ta

F. sanchez
Iaurel
S. de Gall.
~
Pine

Esmeraldas
0Jenca
Babahayo
Ventanas
Guaya 'Iqw.

KJSSACK (1987)
Logs '79-

'86
Costs: Natural

in-plant
stumpage
exploitatiOn
pennit
transportation
labor
chain saw

Wood COI1S\.1l1Pl:ion by mill
Log volunes
Species CXlluposition of

wood c:orlSUll'Ed by mill
Log classification by mill

Iaurel National (?)
Pacha=
Radiata pine
Patula pine
Eucalyptus
Teak

KXXH«CK (1987)
Major product 1986
by species

Costs: Plantation
establi.shmant
silvicultural systems

silvicultural systems
Production Levels
8tlJlll:age values by product

am. species
Production earnings by

level of production,
price, am. product

Volume production am. MAr
by site in:iex am.
rotation age

Variable by
province

ffil§'l1lKN AND I1ll\1M\N (1988)
National All products 1987 Costs*: Natural &

enployment Plantation
:inp.It
transportation
taxes
investJrentjinfrastnlcture
services
pr.iJnary materials

Professional affiliations
Training needs
Col1SUIlption of raw materials
Production levels am. sales
Export volunes, values, am.

destinations
ReseJ:ve inventory

* Costs am. other data are =llected fran nurseries, reforestation fiJ:ms,
exploitation finns, transportation finns, pr.iJnary irxiustries, am. secondary
irxiustries.
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A recent overview of the forest situation in Ecuador is presented in an
assessrent of INFORDE's activities prepared for USAID/QUITO (BreJmner-Fox
1987). For c:onparison purposes, an overview of the forest resource
situation in the u.s. South an:} discussion of associated production costs
are provided by a recent OCllIprehensive study (USDl\ Forest service 1988).

Ecuador covers about 27 million hectares of lan:}, includiIxJ
approximately 11 million hectares that have camnercial timber resources.
Forest resource statistics for the three major contiguous subregions of
Ecuador--the Costa, oriente, an:} the Sierra-are sketchy, but scare i.nqxlrtant
characteristics can be noted. Most of the plantations an:} lOClre intensive
forestry occur in the Costa an:} Sierra regions. 'lhe oriente is largely
species follows geographical lines. In the coastal region, laurel (Cordia
alliodora) is the primary species with approximately 9 m3fha of growth
annually an:} teak (Tectonis qrandis) with 12 m3fha (lOB 1982). Pine (Pinus
radiata) and eucalyptus (Eucalyptus qrandis) are the primary species in the
Sierra region with 13.1 an:} 27.2 m3fha, respectively.

Indigenous hardwocxi forests contain about 100 million cubic meters of
timber inventory. '!he average log diameter is 50 to 70 centimeters.
standing softwood inventory totals aroun115 million cubic meters. '!he
average softwood log diameter is 70 to 90 centimeters.

'!he desire for increased commercial timber supplies is being
supplerrented by plantation forestry practices. In 1980, Ecuador had a total
of approximately 43 thousand hectares in plantations (FAD 1981). sare
reports of 1981 show as much as 63.5 thousand hectares in plantations (IDB
1982). '!hese plantations consist largely of eucalyptus, pachaco, an:} pine
species. Many of these have been planted by producers of wood based panels
to provide raw materials. Of the 43 thousand hectares of plantations cited,
twenty percent (8700 hectares) of these plantations were of coniferous
species. SoIre 3500 hectares were established between 1978 an:} 1980.

RecoiTanen:1ations for industrial forest managen-ent in Ecuador include
establishing many lOClre hectares of fast-growing industrial plantations in
the Sierra region, managen-ent of 1 million hectares of natural forest in the
Esmeraldes region, an:} forest inventory activities in the Amazonian region,
requiring approximately $20 million US (World Resources Institute 1985).
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