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Forests - Narrative
Utilization of Secondary Species from Tropical 


The purpose of this project is to promote utilization of unutilized
 

secondary species of mixed tropical hardwoods and create useful products
 

This project was begun in January, 1975
as well as employment in LDCs. 


and is planned for completion by September 30, 1978. It was an outgrowth
 

of a research and feasibility study funded under PASA TA(AG)2-73 "Survey
 

of Knowledge Regarding Properties and Uses of Secondary Tropical Woods."
 

It is jointly funded by AID and the Forest Products Laboratory (FPL),
 

Forest Service, U.S. Department of Agriculture.
 

The specific objectives are:
 

(1)To conduct research, develop and test a commercially feasible
 

processing system for using naturally occuring tropical hardwoods as
 

a source for producing pulp, paper, paperboard, fiberboard and
 

particleboard. Residuals not acceptable for any of the forest
 

products will be used to provide energy requirements for the processing
 

system.
 

(2) To design a "pre-investment package" based on the technical
 

processes developed under (1), apply it in three or more LDCs in
 

Asia, Africa and Latin America and publicize, demonstrate and dis

seminate the package to potential investors (selected LDC governments,
 

banks, donor agencies, private enterprise), to prove the commercial
 

viability of constructing and operating processing plants based on
 

the new technology, and stimulate actual and future investments.
 

A basic premise of this research project is that to successfully
 

utilize the large number of species occuring in nature in heterogeneous
 

tropical hardwood forests requires departure from the conventional
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species-by-species determination of wood properties and that a more
 

fruitful approach is the development of a non-taxonomic, species-tolerant
 

utilization system in which the identity of individual species is un

important and to a large degree lost. Selective log cutting and sorting
 

problems would not be essential in this new approach. The natural wood
 

mixtures however, would be harvested and processed with due regard to
 

resource management, conservation principles and application of the best
 

available techniques for protection of the environment.
 

The review of this project was conducted in Washington, D.C. by
 

Walter Parham and Edward P. Cliff, Forestry Consultant. The contracting
 

Agency (FPL) did not parti.:pate directly in the appraisal but in reaching
 

their conclusions the reviewers drew heavily on trip and progress reports
 

prepared by project personnel and subcontractors, the First Annual Project
 

report, and the minutes of meetings of the Steering Committee.
 

Overall Appraisal
 

The work on the project is progressing satisfactorily and according
 

to plan. The research design is providing the information and data needed
 

to meet the objectives of the project. With one exception, to be mentioned
 

later, all work has been within the scope presented in the Research Project
 

Statement. No complications have been encountered which would interfere
 

with or restrict the application of the findings to a commercial system.
 

Specific Comments on Progress to Date and Future Plans
 

Phase I - State-of-the-art Review
 

1. Substantial progress has been achieved on this phase, particularly
 

on the literature survey and examination, analysis and reaffirmation of the
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body of knowledge and present progressing technology and practicp.
 

2. A review of the economic policies of LDC tropical countries
 

which could affect opportunities for forest product enterprises is being
 

conducted by a graduate student at the University of Wisconsin under the
 

guidance of Professor L. Christenson and T.H. Ellis, FPL staff economist.
 

This isplanned for completion by September 1976.
 

3. Plans are in the development stage to enter into a contract with
 

the Industries Development Commission of the Philippines to sample the
 

market for products covered by the project and to survey potential markets
 

for minor forest products resulting from recovery of extractives from
 

some of the wood species.
 

4. Initial contacts have been made with government agencies and
 

research institutions in LDC countries where the research results might
 

be applied and where cooperation is desired. Numerous informal discussions
 

exchanging pertinent infomation have occurred with representatives of
 

internationalorganizations (UNDP, FAO), industry, the academic community,
 

scientific institutes and consulting firms active in LDC countries.
 

These kinds of contacts and information exchange, as well as onsite
 

observations and additional economic and market surveys will of necessity
 

have to be continued and expanded on through into Phase Ill--the dis

semination and application of results.
 

5. Drs. David Smith of Yale University and John Ewel, University of
 

Florida have been awarded Research Agreements to survey the literature and
 

assess the current knowledge concerning the ecological and environmental
 

implications of commercial utilization of humid tropical forests. This
 

work is to be completed by September 1976. The results to date reveal an
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extremely limited amount of useful information on scientifically based
 

silviculture and potential environmental impact of commercial utilization
 

of moist tropical forests. The geographic distribution of available
 

information is spotted.
 

The Project Plan does not include provisions or funds for conducting
 

silvicultural or ecological research. Most of research needed in these
 

fields would require expenditure of large amounts of money over considerable
 

time inmany locations inthe tropical world. About all the FPL can do
 

! to identify and recommend the most generally recognized conservation
 

principles and the best available techniques to minimize the adverse
 

A full Environmental Assessment
environmental impacts of timber extraction. 


would be required before AID would consider support for any commercial
 

utilization of this project.
 

6. The technology of dealing with air and water pollution from pulp
 

and paper and other timber processing plants iswell advanced and the
 

FPL is ina good position to make sound recommendations for preventing
 

or minimizing air and water pollution inapplying the manufacturing
 

systems developed by its research.
 

Phase II - REsearch and Development
 

1. Work on this phase of the project was started early'in 1975 and
 

has progressed simultaneously with work on Phase I. Laboratory personnel
 

made two trips to SoutheastAsia (Philippines, Indonesia, New Guinea) to
 

select an area for wood procLxrement, make initial contacts with potential
 

cooperators, and to make arrangements for special studies. This was
 

supplemented by an authorized trip of Dr. R.A. Skok, University of
 

Minnesota and member of the Steering Committee, to the Philippines.
 

Arrangements were made with the Industries Development Commission of the
 

Philippines (FORPRIDECOM) for procurement and shipment of wood samples.
 

Another contract with FORPRIDECOM provides for a study of chip storage.
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2. Exploratory laboratory tests were made at FPL of kraft and neutral
 

sulfite semichemical pulping of three different simulated "life zone"
 

mixtures of chips of 50 Philippine hardwoods with the following significant
 

results:
 

- Kraft pulps, with quality equal to or better than American hardwood
 

kraft pulps, were made from all three mixture,
 

- Air classification of wood chip mixtures can further improve the
 

quality of kraft pulp--by at least 15 to 20 per cent in the case of
 

mixtures simulating the dry and moist "life zones" by the removal
 

of the high and ultra-high density wood.
 

- High-yield kraft pulping with 25-30 per cent screenings For use in
 

manufacturing corrugating medium appears to be a feasible method
 

of producing both corrugating medium and linerboard with only one
 

pulping process. This gives promise of considerabel savings in
 

the manufacture of material for corrugated packaging material in a
 

single pulpmill system.
 

- Neutral sulfite semichemical pulps made from the three mixtures
 

appear to be suitable for manufacture of corrugating medium.
 

3. Laboratory tests of newsprint manufacture from mixtures of
 

Philippine hardwoods established that acceptable quality newspaper can be
 

made from (1)100 per cent Philippine hardwoods consisting of 70 per cent
 

thermomechanical pulp and 30 per cent kraft pulp, and (2)80 per cent hard

wood thermomechanical pulp and 20 per cent long-fiber sulfite pulp.
 

4. Light colored woods are required for production of mechanical
 

pulp for newsprint, FPL attempted, without success, to classify chips by
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color sorting using a technique based on transmitted light. Another tech

nique used commercially to sort glass and potato chips will be tried before
 

reaching a decision on the feasibility of optical color sorting. (Color
 

sorting by optical techniques was not provided for in the original plan
 

of work.)
 

5. FPL feels that it would be appropriate to further develop the thesis
 

that there may be a critical maximum wood density which directly relates
 

to each product's performance and that this additional information would
 

help them design a better processing system and a more precise mathematical
 

model. This would be a second departure from the original plan. The
 

reviewers agree that this additional work would be desirable and that FPL
 

should proceed with it.
 

6. Analysis of the barks of the 50 Philippine hardwoods showed that
 

some of them have extremely high silica content. This establishes the
 

need for debarking of the logs prior to chipping and indicates some
 

potential difficulties inadopting the whole-tree chipping or utilization
 

concept.
 

7. Preliminary testing of laboratory produced fiberboards from the
 

three "life zone" chip mixtures gave results similar to those found for
 

pulp and paper, i.e. mixtures with significant quantities of ultra-high
 

density wood produced substandard quality boards.
 

8. Particleboards from three or more mixes of tropical woods are being
 

processed in the pilot equipment at the University of Minnesota. This
 

work will be completed by October 1976.
 

9. The research completed and in progress is of a preliminary
 

nature to more clearly delineate the next phase which encompasses pilot
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plant trials of pulp. paper, paperboard, fiberboard and particleboard
 

for testing and evaluation against commercial standards. It is expected
 

that this will establish the viability of using the processes inenter

prises in LDCs. This work, using the Philippine woods, is scheduled
 

for completion by October 1976.
 

10. In February and March, 1976 FPL survey teams visited Africa
 

and Latin America to select sources from which to procure new wood
 

supplies to be used to verify the results from the Philippine woods.
 

Arrangements have been made for the collection and shipment of suitable
 

sample batches of mixed tropical hardwoods from Ghana and Colombia.
 

Phase III - Dissemination of Results and Application in LDCs.
 

1. In this phase, the data and information gathered in Phase I and
 

IIwill be used to design potential operating systems and prepare pre

investment feasibility reports for a range of enterprises in the three
 

project locations inAsia, Africa and Latin America. The final report,
 

covering both technical and business aspects, will be disseminated to LDC
 

countries, cooperating agencies, potential investors, industries, etc.
 

Seminars will be carried out in LDCs and the U.S. to promote interest and
 

support inconstruction of full scale production facilities. Most of the
 

work inPhase III will be done in the third year of the project.
 

2. The approved plan of work does not include details regarding the
 

specific steps that will be taken incarrying out Phase III. it is not
 

clear just how FPL intends to go about preparing the feasibility studies
 

and other elements of the "pre-investment packages". Making pre-feasibility
 

studies starting from scratch can be expensive and time consuming. For
 

example, a prefeasibility study for a major pulp and paper mill which
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meets requirements of the international development banks or UNDP will
 

cost from $50,000 to $75,000. A full scale pre-investment feasibility
 

study, including engineering designs, may cost several millions of
 

dollars. Obviously, this iffar beyond the level of funding for the
 

entire mixed tropical hardwood utilization research project.
 

3. It is recommended that FPL consider ways of accomplishing the
 

oDjectives of Phase III at costs within the project budget. This might
 

include utilizing pre-feasibility or feasibility studies already made by
 

others for proposed conventional pulp and paper or integrated manufacturing
 

complexes in LDCs and modifying them to incorporate the processes developed
 

by the research. This would require cooperation of the countries or
 

agencies for whom the studies were originally made and possibly the con

sulting firms that made them. Another possible approach might be to start
 

with known or estimated costs of constructing conventional pulp and paper,
 

fiberboard and particleboard plants of different capacities and estimating
 

the additional costs as wiell as economic benefits which would result from
 

modifying the conventional systems to incorporate the new processes
 

developed by the research. This too would require help of consultants
 

and cooperation of others.
 

Undoubtedly, there are other approaches or shortcuts that mights be
 

followed or used which should be considered by FPL.
 

4. It is recommended that FPL prepare for its own guidance and for AID's
 

information a detailed plan of action including time schedules, estimated
 

costs and specific steps to be taken, to carry out Phase III of the project.
 

This should be submitted to the Project Manager and the Steering Committee
 

for consideration and comments not later than November 1976.
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Future Project Appraisals
 

Another appraisal of this project should be made, incollaboration
 

with FPL inJanuary 1977 as the project enters its final phase.
 



Key Questions
 

A. Project Inputs
 

1. Are key inputs being supplied according to plan? Yes. Funding
 

by AID and contibutions of technical personnel, services and
 

equipment use by FPL are substantially as originally planned.
 

Satisfactory arrangements have been made for cooperation with
 

LDC's and international organizations.
 

2. Are assumptions regarding supply of inputs still valid? Yes.
 

However, this review raises the question of possible inadequacy
 

of resources for Phase III of the project, particui-irly for making
 

feasibility studies and preparing the required "pre-investment
 

packages". The scope of this work and details of how itwill be
 

accomplished need to be more definitely defined.
 

3. The rate of performance of the action agency (FPL) against the plan
 

is satisfactory.
 

B. Transformation of Inputs to Outputs
 

4. Given the answers above, isthe management hypothesis that the
 

totality of resources applied to the project will be sufficient
 

to produce the predetermined outputs by the specified target dates
 

still valid? Yes, with the possible exception of Phase III. We
 

have recommended FPL prepare a more detailed plan of work for
 

accomplishing this phase within the limits of the present overall
 

budget.
 

5. Is the approach or course of action originally selected still the
 

most appropriate? Yes.
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C. Project Outputs
 

6. For output indicators, planned targets and actual performance
 

see narrative and matrix.
 

a. Was actual performance less than the planned targets?
 

No.
 

b. What changes, if any, are necessary inoutputs, output
 

indicators, target dates, and assumptions? A more detailed
 

set of indicators isneeded for Phase Ill--dissemination and
 

FPL should develop such indicators
application of results. 


for AID/W review and approval. They are not included in the
 

current matrix.
 

c. Do action agency reports provide adequate progress data for
 

monitoring and analysis? Yes. Progress and trip reports
 

have been prepared promptly, they are well prepared end
 

readily understood. Inaddition the Steering Committee has
 

met semi-annually to review progress and make comments and
 

recommendations.
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