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EXECUTIVE SUMMARY

The Private Enterprise Initiative for Forestry Develop-
ment (INFORDE)1 is an experimental program designed to test
and demonstrate private sector approaches to development of
the wood and forestry sector. The program, financed by the
U.S. Agency for Internatinnal Development (A.I.D.), has two
aims: (1) to develop the markets for wood-based industries in
the target country in order to mobilize private sector
participation in forest development and (2) to encourage the
host country government and the donor community to expand
their support of private sector activities in the forestry and

wood sectors.

Ecuador was chosen as the site for the INFORDE experiment
on the basis of the importance of forestry in the national

1. The INFORDE field program in Ecuador is part of the
Forestry Private Enterprise Initiative (FPEI), a component of
the Forestry Support Program. The Forestry Support Program
(FSP, formally titled the Forest Resources Management Project)
is a centrally-funded AID project sponsored by the Office of
Forestry, Environment, and Natural Resources in the Bureau for
Science and Technology (S&T/FENR). The FPEI component of the
FSP is implemented by the Southeastern Center for Forest
Economics Research (SCFER, a cooperative research center
sponsored by the USDA Forestry Service and Duke and North
Carolina State Universities) under a contract with the U.S.
Department of Agriculture funded by AID.

i.



economy, the presence of strong local private sector insti-
tutions, and the excellent potential for growth in forestry
and wood-based industries.

INFORDE's strategy is based on promoting private sector
forestry by assisting in-country firms and private
institutions to (1) increase the value of wood-based products,
including lumber and plywood as well as finished products such
as furniture; (2) raise the earnings of private forest-based
activities through improved technology; and (3) encourage
direct private sector participation in reforestation and
forest management. INFORDE has focused on six areas: (1)
promotion of increased use of wood in construction; (2)
support to private sector reforestation activities; (3)
improvement of sawmill technology; (4) strengthening of
in-country sources of technical information and research
support; (5) applied‘research in support of private forestry:
and (6) strengthening of private sector institutions in the
forestry sector.

Despite the very limited resources available to INFORDE
in time and money (cne full-time specialist in market develop-
ment, with a total annual budget of less than $300,000),
INFORDE has demonstrated the value of targeted technical
assistance and market development for the private sector.
Working in close cooperation with lccal institutions such as
the Wood Industries Association and non-profit development
foundations, INFORDE has made significant progress in a number
of areas. For example, INFORDE has produced investment
profiles detailing the private costs and benefits of forest
plantations and played an instrumental role in the formation

ii.



of an export consortium which has already resulted in in-
creased sales by one of its members. The availability of
INFORDE support was the deciding factor enabling a private
foundation implementing an AID-financed small enterprise
project tc identify wood-based industries as one of its four
priority areas. INFORDE has won high praise from public and
private sector organizations in Ecuador and frcin the donor
community for the value and quality of its assistance program.
There is no doubt that INFORD". has made a contribution to the
forest sector totally out of proportion to its modest size.

INFORDE has been less successful in encouraging donors to
incorporate private sector approaches into forest development
programs. Despite the demonstrated potential for private
sector support to plantation forestry, and the need for
immediate attention to preservation of the forest base for key
Ecuadorian industries, donor programs in the forest sector
have continued to stress public sector institutions almost
exclusively. INFORDE has only been in the field for 18
months, however, and several of the project initiatives
supported by INFORDE show signs of bearing fruit in the near
future.

iii.
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I. INFORDE: THE FORESTRY PRIVATE ENTERPRISE
INITIATIVE IN ECUADOR

A. Background

In many developing countries, including Ecuador, the wood
sector provides an important share of the nation's employment
and income, particularly in rural areas. The natural forests
‘that .support this sector are often considered a national
resource and, in consequence, placed under the jurisdiction of
the public sector. The exploitation of the forest resource,
however, and the transformation of the raw material for human
use are most commonly the responsibility of the private
sector. Private forest resources =-- from industrial plan-
tations to individual trees or farms -- also play a large role
in Ecuador as elsewhere.

INFORDE1 is a pilot effort in market development for
private sector wood-based enterprises. Its scope is broad:
from the harvesting of the timber to its final sale to consum-
ers as furniture, lumber, and other wood products; from local
markets, where wood is sold virtually unprocessed, to export
markets for highly industrialized products such as furniture

1. INFORDE is the Spanish acronym for the Private Forestry
Initiative for Development, the Iniciativa Forestal Privada
para el Desarrollo.
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and plywood; from small rural enterprisés employing four or
five people, up to large firms employing a hundred or more.

The underlying principle of INFORDE is the value of
information for the development of private wood-based enter-
prises, information on the costs and returns to private
reforestation and plantations, on altergative technologies for
wood processing, on the international market for high-quality
wood products, and on the support available from public and

private institutions.

INFORDE is being implemented as part of the U.S. Agency
for International Development's Forest Resources Management
Project (the Forestry Support Program), a centrally-funded
program of the Science and Technology Bureau's Office of
Forestry, Environment, and Natural Resources (S&T/FENR). The
program's Forestry Private Enterprise Initiative is' being
implemented by USDA in cooperation with the Southeastern
Center for Forest Economic Research (SCFER). The pilot market
development program begdn implementation in late 1985 and is
expected to continue into fiscal year 1989. Activities have
been concentrated in Ecuador, which was selected as the site
for the demonstration on the basis of its large potential for
forest-based development and the AID Mission's strong commit-
ment to private enterprise and forest development. Field
activities have been carried out in close cooperation with the

Hission.

Natural forests cover an estimated 42 percent of
Ecuador's land area and total roughly 12 million hectares,
three~quarters of which is primarily in the sparsely-populated
Oriente. At the current rate of colonization (200-300,000
ha./year), it would take approximately 60 years to clear the
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natural forest completely, but escalating transportation costs
and regeneration of abandoned areas are likely to slow the net
loss of forestland considerably. While plantations cover less
than 100,000 hectares, they currently supply 30 percent of the
needs of the formal wood-industry sector and are expected to
supply a much larger share in the near future, as the cost of
exploiting remote forest resources is rising sharply.

Forestry generate§ 6 percent of Ecuadorian agricultural
production and accounts for less than one pe:cent of total
GNP. Wood industries constitute roughly 3 percent of total
industrial production and 1 percent of GNP. Furniture man-
ufacture is a major activity, employing roughly 4 percent of
those working in the manufacturing sector. Wood products
account for 2 percent of total merchandise exports, primarily
in the form of balsa and plywood. These figures understate
the importance of wood in the Ecuadorian economy, as they do
not include informal activities (local construction and
firewood), nor do they count the wood-related service sector
(construction, transport, and retailing of wood products
including furniture). While estimates are not available for
the latter activities, firewood consumption totals on the
order of 6 million m3, roughly three times the total volume
consumed in the formal wood sector (estimated at 2.3 million
m3 in 1986). Wood products are also main inputs into a wide

range of small and large enterprises.

The wood sector shows a high degree of duality. Large
enterpfises (by Ecuadorian standards) dominafe the production
of balsa and plywood, while small firms and artisans account
for most of the production of sawn wood, furniture, and other
wood products. Nonetheless, there are significant interdepen-
dencies between large and small enterprises. Small sawmills
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and privafe loggers supply wood to the large plywood produc-
ers, which in turn supply one of the most important inputs
into small furniture manufacturing. The small loggers and
colonists operating in the coastal area depend on the roads
and market outlets supplied by the large plywood firms. This
high degree of duality and interdependence is characteristic
not only cf forest-based industries but also of many other
industrial activities in the agricultural sector (coffee,
bananas, agricultural inputs), as discussed further in section
II.

Forestry and wood-based industries in Ecuador face a
range of problems. The increasing scarcity of high-value
species and their rising cost affect both the large plywood
firms and the small furniture manufacturers, as well as the
returns of the logging firms themselves. The poor quality and
high costs of the country's estimated 400 small sawmills
hamper the development of the market for construction lumber,
which is also constrained by the low prestige of wood con-
struction. Poor quality and uncertain supply.are also major
problems for the furniture industry, which has to date been
unable to capitalize on the potential for exports.

B. INFORDE's Objectives and Overall Strategy

The problems cited above provided the basis for defining
INFORDE's objective to assist priGate firms and organizations
in the Ecuadorian wood sector in: (1)} expansion of private
sector reforestation; (2) development of the domestic market
for construction materials; (3) promotion of furniture ex-
ports; (4) strengthening of private institutions supporting
the wood sector; and (5) improvement in the availability of
technical and market information to the wood sector. With
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only one full-time professional in country, approximately
$150,000 in annual operating expenses, and backstopping
support provided by SCFER in North Carolina, INFORDE's effec-
tiveness in contributing to this daunting set of objectives
depends on mobilizing resources in the public and private
sector.

INFORDE's strategy is based on selective interventions in
five areas, each designed to improve public-private sector
communication and cooperation: '

1. Expanding the supply of information by drawing
on local and U.S.-based resources to conduct
applied research to improve the understanding
of the wood sector, its problems, and the
solutions available

2. Improving the flow of information by conducting
workshops and seminars and facilitating con-
tacts between the Ecuadorian and U.S. private
sectors through buyers' and sellers' missions,
contact between industrial associations, and
technical assistance

3. Identifying and promoting investments by
conducting feasibility studies and investment
profiles, assisting potential investors, and
mobilizing donor resources for the wood sector

4. Supporting private sector associations and
other organizations in the wood sector through
consultancies, training, and other assistance

5. Promoting market development by designing and
building wood prototypes, broadening the
discussion of policy issues constraining market
operations, carrying out market studies, and
promoting grades and standards.

The overall strategy guiding selection and implementation
of INFORDE activities is the need to increase the value of

wood products in Ecuador. Whether the problem is poor
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acceptance of wood by consumers, thé low quality of wood
products, lack of information on establishing plantations for
profit, or limited knowledge of the international market, the
result is that wood products do not realize their potential
value or sales volume in the marketplace. In'consequence, the
value of the forestry resource is depreciated, discouraging
proper management, and the cycle of low quality leading to low
demand is perpetuated.

This strategy of carefully targeted action in cooperation
with local and international institutions has enabled INFORDE
to achieve real progress in several areas during its first 18

months.

C. The INFORDE Program: Exgerience'in the
First Eighteen Months

1. Summary of Activities and
Accomplishments

INFORDE was formally initiated in late 1984, when the
market development specialist joined the staff of North
Carolina State and the FPEI. After field visits to a number
of countries, Ecuador was selected as the site for the pilot
program, based on the presence of a strong private wood
industry association, AIMAl, and the country's excellent
prospects for private sector forest-based development. The
market development specialist began operations in Quito in

August 1985, with offices close to those of AIMA, the Chamber

1. The Asociacion de Industriales Madederos (the Wood
Industries Association), a private sector organization.



of Small Industries Chambers, and other importﬁnt
organizations in the wood sector. Although the professional
staff of INFORDE still consists of a single individual, the
effective staff has been increased to six with the addition of
a graduate student from North Carolina State and four
Ecuadorian trainees.

INFORDE is attached administratively to the AID Mission's
Private Sector Office, and coordinates closely with the
Forestry Section of the Agriculture Office as well. INFORDE
activities are carried out in cooperation with several public
and private sector institutions in Ecuador in addition to
AIMA, including the Institution for Socio-Economic and Techno-
~logical Research (INSOTEC, a private foundation supporting
small enterprise development), local universities, the Minis-
try of Agriculture, the Ministry o2f Industries, and local
private sector firms.

In the relatively short period of 18 months, INFORDE has
accomplished a great deal, as shown by the following major
achievements:

1. Formation of a consortium of furniture export-
ers within AIMA, which has already succeeded in
raising the exports of one firm and is making
progress toward introducing several other firms
to the export market for the first time

2. Completion of a survey of the home-expansion
market to measure the potential demand for wood
in this important construction market

3. Development of investment profiles detailing
the costs and benefits of private sector
plantations for six of the main commercial
species, as an aid to private investors and
farmers interested in reforestation



4. Design and construction of an all-wood promo-
tional housing prototype, which has been
installed in Quito's largest public park as a
center for rotating art exhibits, ensuring that
it is regularly open for public viewing

5. Support to the formation of a non-profit
Corporation for Technical Support to Wood
Industries (CORMADERA) by AIMA, the Ministry of
Agriculture, and other private sector groups,
to provide technical support to wood processing
industries and establish a national system of
grades and standards for major wood products

6. Completion of the economic analysis for an
upcoming Inter-American Bank reforestation
project, assisting the Ministry of Agriculture
to meet a tight timetable

7. Identification of the wood sector as one of the
four areas to be emphasized by INSOTEC in its
agsgsistance to small enterprises under the
Mission's new Small Enterprise Project

In addition, INFORDE has carried out an active program of
applied research, seminars, and training, and has assisted
local firms to resolve technical problems that limit their
profitability and access to markets. A small parquet producer
in the Oriente, for example, received advice on reducing
sawing costs, while a veneer producer was aided in improving
the proportion of his product accepted by local plywood mills.

The following section discusses two of INFORDE's most
important programs in greater detail to provide a better
picture of how INFORDE works in practice. A complete listing
of INFORDE's activities is included in Appendix A.

2. Furniture Export Promotion and CORMADERA:
Two Examples of INFORDE Action Programs

Furniture production employs approximately one-fourth of
all workers in wood industries. Three hundred twenty-five
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firms are officially registered with the Ministry of Industry,
including 235 classified as artisan and 90 larger firms. The
1980 economic census identified over 4,500 firms, however.
With the local market effectively saturated, firms are in-
creasingly looking to the expurt market to support future
growth. But few firms have managed to break into the interna-
tional market as yet, and potential entrants face serious
barriers in the form of design and quality problems, lack of
information on the market and how to gain access to it, the
uncertain availability of hardwood supplies, and low produc-
tion volumes.

INFORDE is working with local manufacturers to tackle all
of these problems. A workshop was held in cooperation with
AIMA in November 1985, 'a few months after INFORDE began its
Ecuador operation, with the support of USAID/Quito's Non-
‘Traditional Agricultural Export Project. As a result of this
workshop, six manufacturers agreed to form an export consorti-
um (one large firm and five small firms, following the classi-
fication used in Ecuador). The consortium has been the locus
for a number of export-promotior actifities, carried out with
assistance and, in some cases, funding, from INFORDE:

a. Assistance in design was obtained from a U.S.
designer, which was instrumental in helping one
of the firms expand its export volume dramat-
ically.

b. A seminar on lumber drying techniques was
conducted jointly with INSOTEC.

c. Representatives of the consortium attended
trade fairs in the United States to acquaint
them with market requirements and potential
customers.

d. A marketing agent was identified and a showroom
established in the United States, resulting in
sales to a new United States market.
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e. A buyers' mission was conducted to interest
potential purchasers of Ecuadorian furniture
parts.

f. Consortium participation in AIMA's annual
Ecuadorian wood products fair (MADEXPO) was
organized and implemented.

The consortium is currently working on overcoming the
industry-wide problem with furniture finishes and other
technical issues.

These actions are clearly only first steps toward break-
ing into the export market. It will take several years to
build a market based on the quality of Ecuadorian furniture
and the performance of local firms in the marketplace.

INFORDE's strategy recognizes that INFORDE alone cannot
supply the support needed to reach this objective, that there
is a need for ongoing institutional support to the furniture
sector and other wood industri¢s. In response, INFORDE has
provided substantial support to AIMA's CORMADERA initiative,
which was already underway when INFORDE began.

CORMADERA is conceived as an innovative joint venture
between the public and private sectors in Ecuador. The core of
the institution will be an existing forest products research
center established several years ago under the jurisdiction of
the Ministry of Agriculture. The facility has an excellent
physical plant, but research and testing activities have been
sharply constrained in recent years by the lack of opefating
funds. Under the CORMADERA proposal, these facilities would
be turned over to CORMADERA, which would operate a technical
support unit for the entire wood-based industrial sector. The
Ministry of Agriculture would continue its financial input at
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the current level, and additional funds would be added by
charging for services provided to the private sector, selling
products produced in the facilities, and seeking international
donor support. If successful, CORMADERA would represent a
significant step forward  in public-private cooperation in
Ecuador and a model for research and technical sypport under a
wide range of circumstances.

The main elements of the program include:

a. A demonstration sawmill to promote the market
for high-quality, standardized products for
construction and furniture-making, to introduce
improved techniques, and to generate income for
CORMADERA itself

b. Technical assistance and training in wood
drying and preservation

c. Product quality certification for the local and
export markets for furniture, construction
lumber, and plywood, and promotion of a uniform
system of grades and standards for these
products .

d. Promotion of wood construction through develop-
ment of prototypes, assistance in cost estima-
tion, and training

e. Testing of the structural characteristics of
local wood, including new species

f. Technical support to furniture firms in finish-
es, design, equipment utilization, and quality
certification for export, as well as a special
program of assistance to micro enterprises
(artisanal firms)

CORMADERA is widely supported by Ecuadorian wood industry
firms., The initial steps to establish CORMADERA have already
been taken. The corporation has been formally established. .
The Ministry of Agriculture has agreed to turn its wood
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products reseafch and testing facility over to the corporation
and to continue supporting the salaries and operating expenses
of the facility, a major show of faith in this innovative
institution. The corporation's sponsors are currently looking
for donor funding.

INFORDE is providing the support needed to develop the
CORMADERA concept to the point where local institutions can.
carry it forward to fruition. INFORDE funded a consultancy by
a Brazilian expert who played a key role in defining the need
for CORMADERA and building consensus on, its functions.

- INFORDE personnel developed the funding proposal for
CORMADERA, which will be used by AIMA and other institutions
in soliciting funding. INFORDE also provided assistance in
identifying a United States firm to certify CORMADERA's
quality control program for the international market. Final-
ly, a training proéram was organized by INFORDE for four wood
industry professionals who will provide the core of the
CORMADERA staff.

It is still too early to say whether CORMADERA will go
forward. Nonetheless, it demonstrates the potential value of
a program such as INFORDE in helping local institutions to
move from the drawing board to the marketplace.

D. Key Issues in Replicating INFORDE

INFORDE offers a prototype for enterprise promotion, not
only in the wood sector, but in all areas where public-private
cooperation is important to successful stimulation of growth.
INFORDE demonstrates that a small infusion of resources can
have a very real impact on private development when these
resources are turgeted at priority technical problems in a
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specific sector. INFORDE has also tested and demonstrated a
number of specific interventions that have potential appli-

cability for enterprise support programs, whether or not they
follow the INFORDE model.

Four issues merit consideration in determining whether
the INFORDE model as a whole is appropriate to a given situa-
tion and in adapting it to meet local needs: (1) the strength
of existing private sector counterpart institutions; (2) the
selection of priority issues; (3) coordination with the AID
Mission strategy; and (4) the mix and level of resources
provided. '

1. Private Sector Counterpart
Institutions

INFORDE's program in Ecuador would not have been possible
without AIMA, a private association with strong leadership and
11l years of experience in wood industry development. AIMA
provided the entree into the wood industry commuhity that
enabled INFORDE to get off to a rapid start. Many of
INFORDE's most successful activities have been based on
expanding and improving ongoing AIMA programs; the potential
for continuing these programs after INFORDE terminates next
year depends on AIMA's interest and support.

INFORDE has also worked closely with INSOTEC, a local
foundation that provides technical assistance and research to
support small enterprise development. The relationship has
been mutually beneficial: INFORDE has provided INSOTEC with
the technical support needed to move into the wood products
industry, a new area for INSOTEC, and has helped INSOTEC to
gain experience in feasibility studies and analyses of the
wood sector; INSOTEC has provided INFORDE with information on
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small enterprise development and has served as a channel for
INFORDE assistance to the small enterprise sector.

The INFORDE program would have been very different if
neither of these institutions had existed. As‘'a one-person
operation with few resources, INFORDE is dependent on being
able to mobilize other institutions. In the absence of viable
private sector partners, it would be necessary to concentrate
more resources on creating or building up such institutions.
While the development of local private sector support insti-
tutions is extremely important for improvement on both the
technical and policy fronts, such an emphasis would inevitably
imply less direct impact on local firms in the short run.

INFORDE differs from most AID-sponsored activities in
that it is a "free-standing® unit; it is not attached to any
particular Ecuadorian institution, public or.private, nor is
it set up as a unit within the AID Mission. As such, it has
no formal call on the support or resources of another institu-
tion, but it is also free to pursue any initiatives identified
without formal clearance from anyone but AID. This unusual
institutional placement (or lack thereof) has been extremely
useful in maintaining flexibility and in responding quickly to
opportunities, but is an open question whether this indepen-
dent status would be acceptable to the host government in a
Mission-sponsored project.

2. The Selection of
Priority Issues

The ability to tie into ongoing programs has encouraged
INFORDE to initiate a wide range of activities, stretching
from small enterprises to the largest local firms and from
tree plantation to furniture refinishing. Individual
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activities have been dropped within each program, but no
program has been dropped. Overall, INFORDE has tended to
increase diversity rather than the contrary, with the number
of programs growing from five to seven.

Its broad fange has enabled INFORDE to shift resources
into areas where progress is being made and out of areas that
are temporarily lagging or that prove not to live up to their
initial promise. On the other hand, it is possible that more
progress might have been made in each area with a more concen-
trated program. It remains a matter for speculation which
approach would yield the greatest progress in the wood sector

overall.

3. Coordination with the
. AID Mission Strateqgy

The diversity of INFORDE's program is, in part, a re-
sponse to the absence of a close fit with other AID activities
in Ecuador. Both the forestry and the private sector programs
of the Mission are compatible with INFORDE's activities, but
their focus is somewhat different. The forestry program
emphasizes support to public sector institution-building,
agroforestry, and reforestation, not utilization of existing
forests. by private firms or large-scale plantations. The
forestry program is aimed at encouraging small farmers to
plant trees as part of their total income-generating strategy,
and in this differs sharply from previous projects which
focused assistance on public sector planting, but it nonethe-
less is pursuing a strategy quite different from INFORDE's.
Processed wood products do not fit easily into the private
sector non-traditional agricultural exports program, as
furniture and plywood are not generally considered agricul-
tural products. On the other hand, the small enterprise
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program ‘implemented in cooperation with INSOTEC is an area of

increasing collaboration.

The divergence has both positive and negative aspects.
On the positive side, it has helped INFORDE to establish its
own identify and to respond quickly and flexibly to needs
expressed by the private sector. Oon the other hand, the lack
of overlap between the two programs has limited INFORDE's
ability to mobilize other AID resources in support of initia-
tives developed with private firms. Although INFORDE has
helped the Mission to use funds in existing programs more
effectively, it has not succeeded in bringing about a dramatic
increase in AID funding for private sector forestry activ-
ities. Indeed, one might question whether this was an appro-
priate objective for INFORDE. Once a project has been de-
signed, as in the case of the Ecuador forestry project, it is
very difficult to add new activities. Even when, as in this
case, the project is being redesigned, the Mission's aim is to
pare down and simplify the project, not add new complications.
But new projects are not good targets for INFORDE lobbying,
either, as the two-year time frame from concept to start-up is
too long for an initiative such as INFORDE to be in on both
the design and the implementation.

A final point worth emphasizing in cohsidering INFORDE's
replicability is the value of maintaining an appearance of
separation between the support institution and AID. The
INFORDE director has consistently downplayed his connection
with AID in his dealings with the Ecuadorian private sector.
Rightly or wrongly, it was the general perception of those who
commented on this separation that association with an American
aid agency would not be helpful in winning the confidence and
collaboration of private sector entrepreneurs.
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4., The Mix and Level of
Resources Provided

The resource limitations placed on INFORDE have been both
a source of strength and a constraint on the program's pro-
gress. Perhaps surprisingly, the lack of funds may have
increased INFORDE's success by forcing it to work closely with
local institutions in order to accomplish anything at all,
which ensured that ‘it would be responsive to local priorities
and prevented the all-too-familiar phenomenon of project
isolation. INFORDE's funds have been used effectively to top
up or supplement the funds of other institutions. On the
other hand, the resource limitations are an inevitable source
of frustration, as promising initiatives can be carried
forward only a few steps before outside funding must be sdught
or the effort dropped. It remains to be seen whether the many
promising initiatives started by INFORDE -- CORMADERA, the
export consortium, and others =-- will be able to generate the
financial support to continue. On balance, it would appear
that the chances of sustaining these initiatives are greater
than they would have been had they been funded wholly with
outside resources.

The focus on technical assistance has not been a problem
for INFORDE. In particular, the absence of credit funds in
the program has not been a constraint, given the large number
of other credit programs available and the limited interest of
local enterprises in further expanding their already over-
extended credit lines. The situation in another country could
clearly be quite different, making technical assistance less
productive in the absence of credit, training funds, or other

resources.
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Two elements of the resource package provided to INFORDE

have been key to its achievements:

The marketing specialist fielded to Quito is a

dynamic and insightful individual with exten-
sive experience in wood industries. At times,
his rapid pace has made those around him
uncomfortable, but it is clear that a more
relaxed approach would not have yielded an
equal measure of progress. Equally important,
his thorough technical grasp of the important
aspects of wood product processing and market-
ing have enabled him to gain the confidence of
businessmen throughout the sector. Unfortu-
nately, there is very little that can be done
to ensure that other individuals placed in
similar situations will display this mix of a
can-do personality and strong technical skills.

Strong home-office backstopping provided by
NCSU as well as AID proved critical to the
effectiveness of the marketing specialist. His
success in gaining the confidence of his
counterparts in Ecuador was traceable in no
small measure to his ability to count on the
support of the NCSU office to deliver materials
needed in a timely fashion, respond to his
requests for information or personnel, and
provide technical support to his activities.
The resource requirements for effective back-
stopping were underestimated in the FPEI design
(a situation familiar to anyone who has ever
implemented a project overseas), but this
situation was remedied quite rapidly to provide
a nearly full-time administrative back-stop
person as well as part-time professional
support.

It is perhaps somewhat unusual to assign primary respon-

sibility for a market development program to a university-

based research center, and it is worth exploring briefly the

merits of this institutional location compared to others (a

PVO or a for-profit firm, for example). The project has

suffered somewhat from the inevitable home office/field
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tedsions, and these have been exacerbated to a measurable
degree by the difference in perspective between the action-
oriented field personnel and the research-oriented home
office. At times, the home office has felt that the field was
running away with the project. At times, the field has felt
that the home office was too slow and deliberate.

On balance, however, the relationship has worked well.
The university tradition of independent action and the some-
what looser management of funds characteristic of AID-
university relations has been reflected in NCSU's management
style, which has given the field more freedom than many
for-profit firms are willing or able to allow their field
staff (but probably not more than is typical in a PVO opera-
tion). The field and the home office have also been able to
collaborate effectively on a number of research topics,
although here the independence of individual actors has worked
.to the detriment of the activity, as researchers have not
always been willing to follow up on leads identified by the
field.

In summary, there have been both pluses and minuses to
the choice of a university as the institutional home for the
project. In replicating the INFORDE model, the selection of
an institutional sponsor should be made on the basis of local
conditions, with both universities and other institutions
given initial consideration.

But the INFORDE model need not be replicated as a single
unit. Indeed, many of the most successful aspects of the
INFORDE program might well be picked up and incorporated into
a wide range of enterprise promotion programs. For example,
the profiles of private forest plantations provide a good
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example of developing a package of specific information to
assist entrants into a new private sector activity. As
discussed further below, INFORDE has also provided valuable
insights into the relative merits of alternative support
institutions for promoting private sector development.



II. AN ASSESSMENT OF INFORDE

Any assessment of INFORDE must take into consideration
that INFORDE operates on a number of different levels. First
and foremost, it provides technical assistance to private
sector firms and associations in the Ecuadorian wood sector
with the aim of increasing production, income, and employment
in the sector. At the same time, INFORDE was also envisioned
by its sponsors as a demonstration of how to approach private ‘
sector issues and objectives in the forestry sector and as an
attempt to increase‘the level of donor resources =-- particu-
larly AID resources == directed to the forestry sector.

The following discussion is organized into three
sections. The first section discusses the Ecuadorian wood
sector in more detail to set the context for an assessment of
INFORDE's programs and accomplishments. The second section
discusses INFORDE's approach to ten key problems facing the
sector, reviews and assesses the program's activities in each
area, and suggests future directions for INFORDE and, where
appropriate, other AID programs. The final section summarizes
the main recommendations for AID and INFORDE programs in the
wood sector.
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A. The Country Situation:
The Wood Sector in Ecuador

1. The Forestry Resource

Ecuador occupies approximately 275,000 km2 of land

surface, about the size of the State of Oregon. The country
has three principal geographical zones =-- the Pacific Coastal
Plain (Costa), the Andean Cordillera (Sierra), and the Amazon

Basin (Oriente). (Map 1)

a. Indigenous Forests

2

About 42 percent of the land or 120,000 km“ is covered

with tropical hardwood forests, about 30 percent in the Costa
(the province of Esmeraldas, mainly), and 70 percent in the
Oriente (Provinces of Napo and Pastaza, mainly). These
forests contain about 40 m3 of commercial hardwood per
hectare. The Sierra has about 8,000 km2 of natural forests,

mainly watershed protection forests in the upper elevations.

Colonization takes 200-300,000 ha./year out of the
tropical hardwood forest resource. Less than 30 percent of
the timber felled in clearing the land constitutes commercial
species that find their way into forest industry plants. Most

is burned or left to rot.

b. Plantations

The Sierra has an estimated 30,000 ha. of plantations, 70
percent eucalypt, 25 percent pine, and 5 percent other spe-
cies. The plantations range from 6,000 to 11,000 feet
(1,800-3,500 m). Growth rates have been estimated at 13
m3/ha. for pine and 27 m3/ha. for eucalypt. It is estimated
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by the Ministry of Agriculture that 30 percent of the lumber
produced in the country comes from these plantations. Al-
though widely quoted, this estimate is of uncertain origin.
In particular, it is unclear whether the source is formal
public-sponsored plantations or informal plantings on privgte
land. Informal observations suggest the latter, particularly
as éublic sector plantations are generally believed to have a
low bercentage of commercially exploitable timber -- perhaps
10 percent.

The tropical areas have about 15,000 ha. of plantations

with mean annual growth of 20-30 m3. The major species

planted are laurel (Cordia allidora), balsa (Ochrame

pyramidale), teca (Tectona grandis), and pachaco (Schizolobium
parahyba).

In assessing‘Ecuador's forest resource situation, it is
critical to recognize that a hectare of natural forest is not
the equivalent of a hectare of tropical hardwood plantation.
From an ecological standpoint, the former may be far superior
(as a habitat for endangered species, for example, and a
biological diversity "bank"), but from the standpoint of wood
production, the reverse is true. A hectare of natural forest
may provide only 20 cubic meters of usable hardwood lbgs in
the initial harvest. By contrast, a well-managed plantation
of fast-growing species, such as pachaco, should register
growth rates of 20 cubic meters per year. Thus, a hectare of
managed plantation harvested after 20 years can produce as
much wood as 20 hectares of natural forest. The estimated 2.3
million cubic meters of wood used annually by Ecuador's wood
industries (excluding firewood) could be provided by 115,000
ha. of well-managed plantations, almost exactly 1 percent of
the current tropical forest cover. As discussed further
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below, this fact has not escaped the managers of Ecuador's
large plywood firms.

2. Availability and Utilization

Specific figures are not available on the use of the
forest resources. The estimates in this section are based on
the best judgment of professionals in the field, as well as
extrapolations from official data. All of these numbers
exclude the informal gathering of wood from natural stands and
small on-farm planting for firewood, fencing, construction,
and other uses in the rural areas, for which no figures are
available. As previous estimates are based on other unknown
assumptions, it is not possible to describe trends in wood
use, but most observers agree it is increasing at around 2
percent annually.

The Pacific coastal forests are the most accessible, with

many river basins and a fairly well developed road system
resulting from the conversion of much of the forest to ag-
ricultural land. The process of road-building and coloni-
zation is still centinuing in the northwest, however. Crops
such as bananas, coffee, cacao, and oil palm occupy large
areas of land. 1In this region, even colonos have begun to
participate in plantations of tropical hardwoods on a limited
scale. The coastal forests supply about 40 percent of the
logs for the forest products industry, 24 percent being used
in the Costa, and 16 percent sent to Quito.

The Oriente forests are the least accessible and the most

costly to exploit because of greater hauling distances and the
absence or poor condition of roads. The Oriente supplies
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about 40 percent of the logs, sending 16 percent to the Costa
and 24 percent to Quito.

The Sierra supplies 20 percent of the logs'at present,
sending 8 percent to the Costa and using 12 percent in the
Sierra. By the year 2000, the Sierra is projected to supply
45 percent of the logs to the sawmill industry vs. 20 percent
-now, as the result of continuing plantation in the Sierra and

depletion of economically accessible natural forest.

3. Wood-Based Industries

Ecuador has an extensive forest products industry. The
primary products are poles and posts, veneer and saw logs,
chip logs for particle board, firewood and charcoal.
Secondary products include moldings, flooring, furniture,
doors, and other small artisan products. The number of
plants can be broken down roughly as follows, . excluding

artisanal operations:

Primary Secondary
Pole treating plants 2 Further processors
(flooring, molding) 37
. Sawmills (including Balsa processors 18
planers) 446
Veneer mills 4 : Furniture plants 90
Plywood mills 6
Particleboard plants 3

In addition to these plants, there are some 4,500 small
shops classified as wood-based small industries. The latter
figure may be an underestimate. There is no reliable estimate
of the number of small, movable sawmills, much less the number
of chainsaw operators. A recent study of small ("mountain")
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sawmills found 664 operating in Pichincha Province alone,
implying a national total several times the official level.

The wood-based industries accounted for 2 percent of the
GNP in 1983 (half agricultural and half industrial) and 4
percent of the industrial production. Furniture ranked as the
foremost subsector in 1980, accounting for 52 percent of the
total value. The industry employs 25,000 people, 15,000 in
the furniture industry alone, about 8 percent of the nation's
industrial workers. Similar results were obtained in surveys
of small- and medium-scale industries (SMSI) in Ecuador, which
found that wood-based industries accounted for around 3
percent of SMSI production, 4 percent of SMSI value~-added, 7
percent of SMSI employment; and 8 percent of SMSI establish-
ments. Specific figures are not available for wood-based
artisanal firms (not included in .small industry in the
Ecuadorian classification system), but the overall picture is
believed to be similar. It.is estimated that total employment
in the wood sector, including logging operations, is around
50,000, 2 percent of the economically active population.

These numbers are surprisingly low for a country with
Ecuador's extensive forest resources. Surveys of wood-based
industries elsewhere have found that they account for a
sizeable portion of small-scale industrial (SSI) activity,
particularly in the rural areas. Unpublished data provided to
the evaluation team by Michigan State University researchers
indicate that wood-based industries account for 8 percent of
SSI firms (and 5 percent of SSI employment) in Bangladesh, 12
percent of SSI firms (14 percent of employment) in Zambia, and
14 percent of firms (15 percent employment) in Jamaica. These
figures do not take into consideration the large number of
firms that depend on products produced by wood-based
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industries, including shoe-making, fruit-packing, and so on.
In most countries, wood-based industries fall into the top
four categories for small enterprise activity (together with
food processing, cloth and clothing, and metal products) .

a. Poles and Posts

In recent years, a formal pole business has developed
with the installation of treating plants. Almost all poles
are of pine and eucalypt and are bought by the electric power
and telephone companies. A smaller number are used on farms,
but the majority of farm timber is harvested informally by the
farmer himself.

b. Sawmills

The crudest form of sawing lumber is carried out by
chainsaw, accounting for at least 40 percent of all logs
harvested. Cants and boards are cut from the log where the
tree has been felled and bucked. These are normally 8.2 ft.
long (2.5 m) and are usually hauled out of the woods by mules
and horses. The chainsaw "sawyers" have come into existence
because of the lack of alternative rural employment and the
low volume per hectare removed, which in most cases would not
justify using a skidder or tractor, much less building a road,
even if the capacity existed to do so. It is estimated that
over 30 percent of the lﬁmber production is cut by chainsaw,
with a waste factor said to be 75-80 percent.

The remaining 70 percent of the lumber is produced by
sawmill, both fixed and movable. Almost all of these sawmills
are circular mills with inserted teeth powered by small
gasoline or diesel engines, many ex-automobile engines. Some
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of the movable mills are very portable, working in the forest
itself and changing locations every week. Other mills are
located along roads and highways throughout the country.
There are few band or gang mills in the country, and the only
large-scale integrated sawmill is that of Artepractico in
Cuenca (see Map 2). Waste in the sawmills is estimated at
35-40 percent. but some of this is sold for firewood, rough
fencing, and other uses.

c. Processed Lumber

Much of the lumber moves from small sawmills in the
forest by mule and horse or tractor to roadside, where it is
transported by truck to the market. It is poorly sadn, rough,
and green. Some goes into the construction industry in this
form. Some is taken directly to furniture, flooring, molding,
drying, and treating plants or lumberyards, where it is
resold or processed into various forms of treated, dfessed,
and dried lumber and other products. Most is air dried,
although there are an increasing number of drykilns. It is
estimated that the final yield from the round wood is less
than 30 percent, as the poor quality of the rough lumber leads
to high losses at each further stage in the process.

d. Veneer

One small plywood plant in Puyo has converted to making
market veneer for sale to other plywood mills because of
financial and technical problems. Several plywood mills have
slicers to make decorative veneer (ENDESA, Chapas y Madera,
CEMAC) for their high gquality plywood or for export as veneer.
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e. Plywood

There are five operating plywood  mills in the country,
three in the Costa and two in Quito. All of their production
is from tropical indigenous hardwood. The larger companies
are actively engaged in forest exploitation to provide veneer
logs for their mills, with investments in mechanized loggihg
equipment such as skidders, forwarders, and road-building
equipment. The smaller mills buy their logs from contract
loggers. ©Only the largest firms are engaged in reforestation,
and this is currently on a very limited scale (fewer than
3,000 ha.).

f. Partiéleboard

There are three particleboard plants in Ecuador, all
located in the Sierra. One, ACOSA, has recently added a
waferboard line (the first in Latin America). Pine and
eucalypt are used for particleboard (the waferboard uses only

pine).
(See Tables 1 and 2.)

4. Private Institutions Supporting
Development of the Wood Sector

There are four major private institutions supporting the
development of the wood sector, in addition to the forestry
parastatal EMDEFOR, technically a noted public-private enter-
prise, which supports private planting in the central Sierra.

Two of these institutions -- AIMA and the Corporacion
Forestal -- specialize in the wood sector, while the other two
-- INSOTEC and FENAPI -- are directed to small enterprises in



Table 1. Species used
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in Primary Forest Products

Poles (posts):
Lumber:

Veneer plywood:
Particleboard:

Waferboard:

pine, eucalyptus

pine, eucalyptus, tropical
hardwoods

tropical hardwoods
pine and eucalyptus

pine

List of More Important Ecuadorian Tropical Hardwoods

Common Name

Botanical Name

Heavy Hardwoods

Colorado
Canelo
Chanul
Mascarey
Tangare

Pouteria spp.
Nectandra spp.
Humirastrum procerum
Hieronyma chocucensis
Carapa guianensis

Medium Hardwoods

Fernan Sanchez
Jigua

Laurel

Seique
Cuangare

Sande

Triplaris guayaquilensis
Nectandra pisi

Cordia alliodora
Cedrelinga catenaeformis
Dialyanthera sp.
Brosiumem utile

Light Hardwoods

Cedro
Higueron
Ceibo

Cedrela rosei
Ficus sp.
Ceiba pentandra

Specific gravity (0.D. weight, green volume)

Heavy hardwoods:
Medium hardwoods:
Light hardwoods:

0.52-0.40
under 0.40

0.52 or more




Table 2. Estimated Production of Primary Forest
Products in }986 and Their Roundwood Consumption

(000 m~ =-- excludes informal sector)

33.

Roundwood
Production Export consumed

Poles, posts, and
other roundwood 90 0 90
Lumber

Chain-sawed 195 Ob. 780

Sawmills ) 478 31 1,140
Veneer and plywood 41 25 90
Particléboard 50 4 50
Miscellaneous (fuel-

wood, charcoal, sold

in the formal sector) 150 - 150
Total 1,004 60 2,300

a. La Industria del Aserrio en el Ecuador:

Perspectivas, Ing. Enrique Laso, 1987.

b. Balsa only.

Realidad vy
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all sectors, but have recently increased their activities in
the wood sector. Other institutions, such as SECAP (a
national training program) and local universities provide

assistance to the sector as well.

a. AIMA (Asociacion de Industriales
Madereros del Ecuador)

AIMA is the strongest organization in the wood sector; it
is the driving force gathering the major wood industries
together. It was founded 11 years ago and has 51 members,
including all of the largest wood products producers and the
major furniture manufacturers. Sixty-six percent of the
membership is classified as "small industries" (based on their
capitalization). AIMA members directly employ 4,000 people,
80 percent of whom are in production, 10 percent administra-
tive, 5 percent management, and 5 percent sales. Over 90
percent of the sales of member firms are domestic., Half of
the members have sales of up to US$290,000 and one-fourth have
sales between US$290,000 and US$580,000.

The objectives of AIMA are:

1. To promote forestry and the wood resource
2. To promote exports of wood products

3. To establish and conduct annual wood fairs to
promote sales of wood products

4, To serve as an information center about the
industry
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b. INSOTEC (Instituto de Estudlos
Socio-Economicos y Tecnologicos)

INSOTEC was founded in 1979 as a private Ecuadorian
foundation for the promotion of small enterprise. INSOTEC
programs include a Center for Educatlonal Research, which
provides training to entrepreneurs and buSLDGSS associations
serving them, and a Center for Small Enterprise Development,
which conducts research and provides technical assistance,
primarily in cooperation with dondr programs. Their long-term
objectives are to promote and stimulate socioeconomic inves-
tigations, and to train research, supervisory, and management
personnel of companies. Key subjects being addressed are:
increasing productivity, improving technology, laboratory
analysis, quality control, and others.

C. FENAPI (The National Federation
of Small Industries)

all firms‘classified by the Ministry of Industry as small
enterprises (fixed capital, excluding real estate, of 25
million sucres or less) are organized into provincial chambers
of small industry, which in turn are members of FENAPI.
FENAPI and its member chambers have been a primary area of
empuasis for INSOTEC. National Sectorial Associations have
recently been formed within FENAPI for each of the four

sectors receiving INSOTEC assistance.

d. Corporacion Forestal Juan Durini

The Corporacion Forestal was established nine years ago
by the Durini plywood group as a non-profit company to manage
plantations and conduct research on reforestation. The
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corporation currently has 2,900 hectares of pachaco, laurel,
and other plywood species in the coastal region.

e, APIMA (The Asociacion de Pequenos

Industriales de la Madera)

Working in collaboration with INSOTEC, FENAPI has recent-
ly organized four national sectoral councils of small indus-
tries. APIMA, which focuses on the wood sector, is one of
these. As the organizations have only been established in the
past few months, it is too early to assess their potential
contribution to the sector.

APIMA aims to:

1. Emphasize the importance of small wood industry

2. Analyze and identify the factors which con-
strain the national development of small
industries and recommend ways in which these
problems can be overcome

3. Establish criteria to formulate and implement
strategies, programs, and methods to promote
small industry on a sectoral and regional level
through development assistance

5. Donor Assisted Programs in
the Wood Sector

a. AID

AID's forestry project provides US$6.5 million in loan
funds and a US$1.6 million grant to support agroforestry and
other forest programs in the Ministry of Agriculture. Started
in 1982, the project has been extended to run through 1990.
The program is currently being redesigned to shift the focus
to encouraging small land owners in the cacao area (the
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Oriente) to plant windbreaks and reforest cut-over areas and
to explore agroforestry models in the Sierra and Costa
regions. As redesigned, the project will have three basic
components: institutional development to strengthen DINAF,
the National Forestry Research System, and the National Forest
Protection System; agroforestry demonstrations in Ecuador's
three main ecological regions; and natural area delimination
and management (patrimonio forestal and parks).

AID's Private Sector Office also has a three-year US$1:4
million small enterprise project under which INSOTEC will
direct assistance to small enterprise, including small wood
industries, in cooperation with the Chambers of Small Indus-
tries.

Wood: industries have been a minor focus of AID's non-
traditional export project, which is being implemented through
FEDEXPOR, a private association of exporting firms. AIMA
received a grant, which has been used for a Qariety of techni-

cal assistance and promotional activities.

AID's large housing program focuses on strengthening
Ecuadorian financial institutions in the housing sector;
design and construction materials have not been addressed
directly within this program.

b. GTZ (Deutschen Gesellschaft fur
Technische Zusammenarbeit)

GT2's program consists of a five-year area development
project with agrosilvicultural and industrial programs for the
Lumbaqui area in Napo Province begun in 1983. The forestry
component is coordinated with the sawmill improvement and
training program in MAG. A demonstration and training sawmill
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is being built in Lumbaqui, which will produce an estimated
3,000 m°
Domingo. Both mills will use the horizontal bandmill tech-

of lumber annually. Another is planned for Santo
nology, and other improved equipment.

c. BID (Inter—-American
Development Bank)

The BID is currently finaiizing plans for a US$12 million
reforestation program in cooperation with EMDEFOR in the
Sierra. BID also has a small program to promote non-
traditional exports, including wood products.

d. Other Donors

Three other donors have small programs in the wood

sector:

. Japan has provided funding of 100 million
sucres for a preinvestment study for industri-
alization and commercialization of tropical
forests in Napo Province; the study began in
April 1985, but unanticipated problems have put
this activity on hold. :

. Belgium has established 1,000 ha. of pine as
part of a planned 4,000 ha. reforestation
project in Palmira, Chimborazo, funded at BF
100 million, which started in January 1983.

. The UNDP has funded a three-year program to
restructure the furniture industry to realize
the potential for export, implemented by CCI
(the International Commerce Center).

Several donors are cooperating in an integrated rural
development project in Loja which will include forestry
activities, funded at US$18.9 million. Forty percent of the
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funds are from BID, 30 percent from FIDA, 10 percent from
other donor sources, and 20 percent local counterpart.

B. Key Problems and Oggortunities in the Ecuadorian
Wood Sector: The INFORDE Response and
Recommendations for the Future

As the foregoing discussion demonstrates, the Ecuadorian
wood sector offers excellent prospects for future growth, but
only if the serious problems plaguing the sector can be
overcome. Each of these problems also creates opportunities
for action by host country and donor institutions aimed at
removing barriers to faster, more equitable, and more sus-
tainable growth in the sector. This section reviews the
INFORDE program with respect to ten of. the most important
problem areas facing the wood sector:

1. The decreasing availability of the wood re-
source, including the increasingly remote
location of natural tropical stands, and the
difficulties encountered in attempting to
expand the supply of wood through plantations

2. The high production costs and low efficiency of
the small sawmills and chainsaw operations,
including the negative impact on downstream
markets for construction material and furni-
ture, as well as the waste and poor allocation
of the wood resource and the impact on the
firms themselves

3. The high costs of marketing primary wood
products, entailed in the high and rising
distances that wood must be transported to
market, as well as the fragmentation and
disorganization of the transport and whole-
sale/retail lumberyard operations

4. The limited access to the international market
for plywood, resulting from the closing of the
Andean markets, as well as the industry's
limited success in penetrating other interna-
tional markets, which is closely linked to such
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issues as capacity utilization, log supply, and
quality control

The weak domestic demand for wood for con-
struction, produced by the local preference for
other materials, but also reflecting limited
information on wood construction technology,
the technical advantages of wood, and other
factors

The absence of a market for high-quality
construction materials, due to the limited
demand for wood and the failure of the wood
industry to produce graded, standard-dimension

material, and to establish a market for struc-
tural plywood

The underdevelopment of the export market for
furniture, reflecting the need for quality
improvements, style changes, marketing informa-
tion, and higher volumes to enable the domestic
furniture industry to penetrate international
markets

The inadequacy of technical information and
research support for the wood sector, including

poor information on plantation techniques and
financial return; limited technical support'to
sawmilling, wood processing, and furniture
production; the lack of established systems for
grades and standards and quality control; and
poor information on alternative resource use
strategies, such as wildlands tourism

The need to strengthen nrivate sector support

institutions to enable .hem to increase their

services to their members, improve the gen-
eration and distribution of technical informa-
tion, strengthen contacts with market outlets,
and represent the sector more effectively in
the national policy arena, including closer
cooperation among private institutions and
between them and the public sector

The need to raise income and employment in
rural wood-based industries, in order to
reverse the trend toward increasing dualism in
the sector, to prevent the marginalization of
small enterprises, particularly in the rural
areas, and to ensure that firms of all sizes
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benefit from the development of the domestic
and international markets for Ecuadorian wood
products '

To put these problems into context, it may be useful to
review the very large differences in value that characterize
the different segments of the wood market. As the table below
(Table 3) indicates, the value of a cubic meter of wood varies
all the way from 200 sucres for standing timber of low quality
to 100,000 sucres or more for furniture (since furniture is
rarely measured by the cubic meter, the latter estimate is
derived from the ratio between product value and wood consump-
tion in an informal sample of Ecuadorian furniture factories).

Table 3. Comparative Values of Wood in
Alternative Uses

Approximate value

Use . (sucres/cubic meter)

Standing timber 200-1,200
Fuelwood 500

Logs sold to sawmills 3,000-3,500
Logs sold to plywood mills 4,000-5,000
Rough-cut boards (tablones) 10,000-15,000
Tongue-and-groove siding (duelas) 30,000
Plywood (hardwood) 35,000-40,000
Furniture 100,000

Source: INFORDE and evaluation team estimates.

These wide differentials underlie INFORDE's strategy of
seeking to promote sound resource management practices by
increasing the value of wood products. ‘Even duelas, of
uncertain quality and dimension, are worth two to three times
the value of rough-cut lumber. The value of the final product
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clearly translates to an increased value for the wood input,
as shown by the 40 percent differential between the prices
paid for logs by sawmills and plywood plants. These
differentials also highlight the potential attractiveness of
agsisting small farmers to tie into the plywood subsector,
rather than relying on low-value markets such as that for
fuelwood to raise small farmer incomes.

1, Decreasing Availability
of Wood Resource ‘

a. The Problem

For many 9ears, easily accessible timber has been ex-
ploited in the Pacific Coast forests. The loggers began at
the coast and worked their way up the rivers and creeks,
cutting the closest timber and floating the logs down to the
coastal mills. ‘At the same time, much of the better forest
land was converted to agriculture (bananas, followed by
coffee, cacao, pasture, and, lately, oil palm). Some of the
conversion was done on an agri-business scale, but most was
small farming. Added to this was the country's colonization
program, intertwined with land speculation, which converted
even more forest to agriculture. With the construction of
plywood plants in the 1960s, even more pressure was put on the
coastal forests for specific species and large diameter logs.
The plywood companies today must take direct action to procure
logs and many are doing the logging themselves. They have
pushed up the coastal rivers to the beginning of the Sierra,
seeking virgin timber. Some second growth from previous
cut-over areas has been tapped to supply some of the demand
and a broadening of acceptable species has also occurred.
E;ploitation costs of the coastal forests will continue to
rise disproportionately, as distance increases and logging
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moves into higher elevations. At the same time, sawmills are
experiencing a decline in log size, particularly for valuable
species such as laurel, increasing their waste and costs.
Unable to follow the lead of the larger firms by establishing
their own plantings, the small sawmills are becoming increas-
ingly marginalized.

The beginning of plahtations of commercial lumber and
plywood species has taken place in the past 20-30 years.
Today, small sawmills are cutting plantation laurel 18-20
years old, with logs as small as 8 inches in diameter. One
plywood company is investing US$200/ha./yr. on some 5,000 ha.
of peeling species such as pachaco, laurel, and terminalia.

In the Sierra, it is a different matter. Half of the
population, and thus the domestic market for forest products
(excluding paper, which is wholly imported), is in the Sierra,
where the only wood source is pine and eucalypt planta:ions.
MAG estimates that 30 percent of the nation's lumber now comes
from plantations, including those in the Coast. MAG estimates
that by the year 2000, 45 percent of the country's lumber will

come from plantations.

The remaining natural forest resource is the Oriente. An
estimated 40 percent of the wood is now coming from this area.
A large part of the lumber is cut by chainsaw, with waste
factors as high as 75 percent, as discussed above.

Logging is rapidly pushing east into the Amazon forests.
The chainsaw operators are often the first to arrive, and they
cream the highest-value species. Later, when circular saw-
millers arrive, they must work with cut-over forests and less
desirable species. Meanwhile, the chainsaw operators have
moved further east and receive lower prices for their cants
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and boards because of the increased transportation costs of

their customers, the private transporters.

Private and public reforestation activities are not
well-documented. Official figures indicate total planting of
100,000 ha., but most observers believe the true figure is not
over 70,000 ha. and may be much lower. Annual plantings are
officially put at 10,000 ha., but here again, knowledgeable
sources place the figures at 5,000-7,000 ha. at most.

The Ministry of Agriculture has the primary responsibil-
ity for promoting reforestation, although a large number of
other institutions are also involved, particularly EMDEFOR, a
mixed enterprise. The Forest Directorate (DINAF) operates
nurseries throughout the country, selling seedling below cost,
but availability of seedlings is, nonetheless, a problem. .The
reforestation activities suffer from confusion regarding the
priority of several competing aims, each of which would imply
a different strategy (species, location/management). The
emphasis has been placed on watershed protection and soil
conservation, with a secondary focus on raising farmer in-
comes. The future market for commercial timber does not
appear to have been a major factor in reforestation planning.

The area in private sector plantations is estimated to
total fewer than 10,000 ha., although the private sector is
currently responsible for about 40 percent of annual plant-
ings. The remainder is government-sponsored plantation, much
of which is on small farms or communal land in the Sierra.
Private nurseries are limited to those established by plywood

companies to supply their own plantations.

Both public and private plantation programs suffer from
lack of specific technical information, not only on ti
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appropriate species, but on spacing, management, and growth

rates.

The government initiated a program, Plan Bosque, to
promote private sector reforestation in the mid-1980s, with
funding provided by petroleum export earnings. The program,
which provided funding at highly subsidized rates, was greeted
enthusiastically by the private sector. The sharp drop-off in
0il export revenues, the effects of inflation, and complex
bureaucratic procedures in DINAF and the National Development
Bank (BNF) have brought the program to a virtual standstill.

While Plan Bosque represents a major move forward in the
government's recognition of the potential value of private
sector forest plantation, the program suffers from a number of
problems. The reliance on subsidized credit and the lack of
prioritization (any idle land is eligible, whether or not it
is in an important watershed area or is a promising site for
commercial planting) jointly reduce the probability that the
program will encourage economically sound tree planting
activities. In addition, the lack of funding for plantation
management may lead to production of a large volume of unmar-
ketable or very low-value trees in the futufe.

Plan Bosque has not been integrated effectively with the
most important forest exploitation activity going on in
Ecuador: the logging off of the tropical forests in the Costa
and Oriente. The development patterns in these two regions
differ sharply. In the Oriente, the process is led by the
colonos, who move to occupy land just beyond the end of the
existing road network. They begin the process of logging off
the land, using chainsaws themselves or selling the standing
timber to chainsaw operators or mountain (movable) sawmills.
After the commercial species have been logged off, the colonos
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continue the process of clearing the land, which is a require-
ment for titling, using some of the trees but leaving most to
rot. They then apply for title, a process of several years,

and begin cultivating the areas cleared.

The colonos do not have a sustainable ;gricultural
technology at their commend. After a few years of growing
crops, the land loses its fertility or becomes overgrown by
uncontrollable gfasses. The colonos sell their land, if
anyone is willing to buy it, and move on deeper into the
Amazon. In some cases, they pasture cattle on the land, but
this use is no more sustainable than cropping. The grasses
become increasingly unpalatable and low in nutrient content,
making grazing unprofitable. It is an open question whether
the colonos are essentially farmers or land speculators.

The process in the Costa is somewhat different. Here the
logging companies associated with the plywood firms begin the
process, building roads into the Western foothills of the
Andes in agreement with the government's colonization authori-
ty. They remove the valuable species and move on. The
colonos follow, clearing the land and applying for title.
Lacking a sustainable cropping technology, the Costa colonos
may move on eventually as well, or they may plant part of
their land to coffee, bananas, or another crop they hope will
be sustainable. Often they sell their land to other large
firms, which assemble thousands of hectares into large hold-
ings that may be planted to oilpalm or another commercial
crop. Some of the land is now being purchased by the plywood
firms themselves, to be planted in fast-growing hardwood
species. The increasing cost of exploiting ever-more-distant
tropical forests makes the handwriting on the wall clear: 20
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years from now, whoever owns hardwood plantations may well

have a monopoly on the wood supply.

This system has replaced the failed timber concession
system, which broke down when it became apparent that the
timber companies could not control access to land in their
concessions and that colonos and small loggers were overrun-
ning the concessions. It is not clear whether the large
lumber companies were hurt financially by this activity, as
they were often able to buy logs from  lumber contractors at a
cost not necessarily higher than their own costs of operation.

There is some evidence that the colonos in the Costa are
beginning to see tropical hardwoods as a crop they can plant
themselves on part of their land (the typical colono holding
size of 50 hectares is far more than a single family can
cultivate with annual or tree crops). Like the plantations of
the plywood firms, this development is only in its earliest
stages and is not at all widespread.

b. The INFORDE and AID Response

INFORDE has recognized the resource depletion problem and
has approached it in three ways, all of which support
INFORDE's overall strategy of promoting efficient use of the
resource and investment in expanded forest production by
raising the value of the final product. The first strategy
has been to increase the forest resource itself through the
promotion of investment in plantations. The second approach
has been to reduce the wastage in the present wood flow
through better sawing and better drying of the lumber. The
third approach has been to promote the use of presently
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underutilized species in construction. The latter two will be

discussed under sections 2 and 5 below.

Data has been gathered under the cooperative program with
NCSU and a final report on the economic returns to alternative
plantation profiles has just been printed. These profiles
show the potential investor and land owner the financial
return that can be made by putting in plantations of five
major species: pine and eucalypt in the Sierra, and laurel,
pachaco, and teak in the tropical areas.

' AID's project with DINAF is directed to encouraging and
supporting agroforestry, forest protection, and reforestation
in a number of ways. Although project support to public
sector planting is being scaled back, the project will contin-
ue to emphasize agroforestry activities by small farmers in
the Sierra, Costa, and Oriente, as well as a number of re-
search activities, institution-building, and protection of
forests. A study is ongoing on the relationship of growth and
survival in existing plantations in the Sierra to the site,
which is expected to guide future plantations, particularly,
protective plantings at higher elevations. The results of
this work will provide a plantation manual for future planting
in the Sierra to try to match species to location. Additional
trials are to be put in with AID-funded seed of various pine,
eucalyptus, and other species. The seed will be planted
primarily by private farmers.

c. Assessment of the ﬁesponse

The response of INFORDE and AID has been positive on 