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INTRODUCTION

This Forestry Investment Memorandum, which includes this disclaimer, has been prepared by Groome
Poyry Limited on behalf of the State of Hawaii for the sole purpose of increasing awareness of Hawaii

forestry investment opportunities.

The Memorandum contains the opinion of Groome Poyry Limited as to future costs, markets and re-
turns, and is based on our research, field work and databanks. Nothing in this Memorandum is, or
should be relied upon, as a promise by Groome P&yry Limited, its directors, employees or advisers
(together “GPL”) or any of them as a promise as to the future. Actual results may be different from the
opinion contained in this report, as anticipated events may not occur as expected and the variation may
be significant. Groome P&yry Limited has no responsibility to update this Forestry Investment Memo-
randum for events and circumstances occurring after the date of its issue.

All prospective investors should make their own independent assessment of the merits or otherwise of
the prospects and should obtain their own professional advice.

The information in this report and its appendices is only for use by the persons to whom it is issued. No
person has been authorized to give any information or to make any representations not contained in this

report.

Auckland, New Zealand, August 1, 1994.

John G Groome
EXECUTIVE QHAIRMAN
GROOME POYRY LIMITED
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OUTLINE OF THE FORESTRY INVESTMENT MEMORANDUM

The Memorandum is supported by comprehensive appendices which can be examined at the Division of
Forestry and Wildlife of the Department of Land and Natural Resources, Honolulu, Hawaii. The following

four pages summarize the Memorandum which follows.

& The State of Hawaii has a unique window of opportunity to develop a sustainable forest industry.

-

Sufficient prime forest land will be available on the islands of Hawaii, Oahu, Kauai and Maui to sustain a
variety of forest industry processing plants and the growing conditions are such that wood can be
produced quickly for identifiable markets.

¢ Other positive factors:

® Agricultural land formerly used for sugar cane production is becoming available in a “ready to
plant” condition;

¢ A sophisticated business climate and an advanced technical cadre exists in Hawaii to ensure that
any investment is well supported;

e An experienced agricultural workforce is available;

e Developed ports are available (see Figure 1);

® The infrastructure is well-developed relative to many other locations traditionally associated with
forestry.

Fig.1 Port Hawaii - Commercial Harbors System’
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1 Source: Port Hawaii Commercial Harbors System Handbook, Depariment of Transportation, Hawaii.
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& The supply of hardwood available to the Pacific has decreased dramatically over the last five years
and is predicted to drop even further. Hawaii's mid-Pacific location will allow a forest products industry
to easily supply the Pacific area. South Korea, Japan, China, Taiwan, Malaysia, the Philippines and
Indonesia all have more than 18 million people per country. They are the fastest growing economies in
the world. Wood products are already being shipped to some of these countries from South America
and Canada. Hawaii would be well placed to negotiate lower rates or shared shipments if it created a

permanent supply of forest products for export.

& There appears to be no reason why Hawaii cannot repeat in forestry the major successes achieved
over the last century by the sugar industry. The forest industry may ultimately replace many of the jobs
lost from the sugar industry. Maximum domestic processing of the material produced is the primary
long-term goal. There is minimal market risk in developing plantations of hardwood species. These can

be used for a variety of purposes, including panel products, laminated veneer lumber, chips for export,
and high quality sawn timber.

b

result in the state gaining a position of some importance in the international forest products trade. There
are already examples in the Pacific region of countries creating such a position from a relatively small
land base. There are also examples of countries which have liquidated major forest resources and are
now importing wood products. Examples of the former are Fiji and New Zealand, and the latter Malaysia
and the Philippines. The result is a greatly increased international trade with excellent shipping and
trading services developed to facilitate further links in the chain between the forest and end users.

& The potential for forestry in Hawaii in terms of financial returns and employment prospects should

& With limited land which can be dedicated to permanent production of wood, Hawaii must concen-
trate initially on planting those species best suited to supply panel and paper products to the currently
unsatisfied Pacific Asian markets. This does not preclude longer term investment in plantations which

will produce higher quality products such as solid wood for construction, furniture, and decorative pur-
poses.

& A short rotation forest crop would allow an investor to quickly recoup initial outlays and carry over the
investment for a longer rotation crop of higher value hardwoods. The ability of forest plantations to
receive treated sewage effluent and possible carbon offset funding from utility companies may also
provide economic incentives for forest crops in certain areas. The current global lack of investment in
high-quality, longer-rotation forestry will almost certainly result in a shortage of hardwood lumber in the
future. Investors who are looking to increase their asset value through long-term growth are more likely
to be interested in this option. Mainland pension fund investment is also a possibility, especially when

the land rental costs can be reduced or deferred as a charge against the future harvest.

<

not simply growing the trees. This policy will also strongly influence the choice of species and regimes
to be used. It is important to recognize that sufficient land is now available to sustain a supply of the
necessary raw material. This should give confidence to investors who contemplate processing logs in

Hawail.

& Hawaii’s future in the forest products industry will greatly benefit from maximizing local processing,

& Awide range of both hardwood and softwood species grow well in Hawaii because of the elevation

=

and climatic variations. When planted on good agriculturai soils in high rainfall areas, the growth rates
are among the highest in the world.
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¢ The potential land resource is, to a large extent, held by private owners, some of whom have ambi-
tions to develop forest resources. Local participation by existing land owners is essential if processing
opportunities are to be pursued. This is due to the limited availability of the better land owned by the
state. Therefore, negotiations must take place both with the state and within private land owners when

considering any investment option in planting. These owners’ objectives (social and business) need to
be incorporated into the investment decision.

¢ There are an estimated 80,000 acres, currently or formerly used for sugar cane on the island of
Hawaii, that is ideally suited for short rotation forest plantations. Although some of this acreage has
gone into other crops such as macadamia nuts or papaya, the bulk of it is, or will be, available in the near
future. There are an additional 100,000 acres of pasture and brush land on prime forest sites. This

represents an invaluable resource base for the development of longer-rotation, higher-value forest crops.

# Hawaii has the potential to develop an integrated forest industry linked to four proposed processing

=

options:

¢ A medium density fiberboard mill;
® A chip production for export;

° A veneer mill;

¢ A sawmill.

# These together would provide suitable outlets for the range of species and grades of wood available
from existing and future forest plantations. Early commitment to the establishment of the medium den-
sity fiberboard and sawmill plants will provide immediate employment opportunities in construction. It
will also encourage investors to become involved in plantation forestry at the onset, providing additional
employment openings for former sugar cane workers. The availability of existing plantation forest re-

sources within the state will help speed up the establishment of processing options.

# Cooperation between government agencies, private land owners, and potential investors will be
encouraged by the state to achieve an integrated forest products industry. Fair government tax policies
for forest land, deferred land rentals during the first rotation, and reasonable regulatory requirements are
all being considered. Small land owner participation and forest cooperatives in the industry will be
supported as a result of the need for a balanced proportion of the wood to be grown by parties not
directly connected to the processing plants. In this way, a true market price for the logs will be main-
tained and the investment in forest growing will show an acceptable business return. The benefits of

political and market stability, sustainable employment opportunities, and value-added processing will
be enjoyed by all.

# Forestry development can be a highly environmentally-friendly enterprise, and can be made an “eco-
tourism” asset. Great care will be required in planning the development of an aesthetic and ecologically
viable forest industry in Hawaii, where exposure to the public is so great. Because of the past extended
period of sugar cane production, the possible occurrence of threatened and endangered species on
former sugar cane lands is minimal. Effective erosion control practices will be essential throughout the
management cycle to assure protection of Hawaii’s streams and ocean resources. The choice of attrac-
tive tree species, management systems that encourage the development of a vegetative understory, and
visual buffers along major tourist corridors are steps that can be taken as part of good management

practice.
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& With the greater interest of people in their environment, the need to involve the public in project
planning and development will be important, especially when it affects local communities. A public
involvement and education program will therefore need to be undertaken to build support for the new
form of land use. The use of portions of the forest for recreational activities will be recommended. The

main benefit of attracting people into the forest is to build up support for forest growing and processing
activities.

& It is important that any new initiatives taken match the scale of the needs for both the use of the
abandoned land, and employment opportunities created by continued downsizing of the sugar industry,
particularly on the island of Hawaii. An aggressive yet achievable integrated forest industry initiative is
proposed in this Memorandum. A total of 59,000 acres of new forest plantation is planned by 1999.
Such a program (less than 5,000 hectares per annum) is realistic. Eucalypt seedlings can be raised

quickly, the land is ready to plant, and labor is becoming available.

& Approximate acreage requirements necessary to grow the forests for the four processing options

=

are.

¢ medium density fiberboard mill 10,000 acres
e chip export mill 30,000 acres
e veneer mill 15,000 acres
e sawmill 4,000 acres

There is ample land to expand these initial plantings on both the island of Hawaii and on the smaller
islands.

& Direct employment opportunities generated by the developments proposed can build to a long-term,
sustainable level of around 450 direct employees. This does not take into account the spin-off benefits
and multiplier effects of the industry. The forest growing and harvesting program will create sustainable
full-time employment for over 200 people, with peaks of over 300 in the early establishment years.
Much of the work will be done on contract, with payments designed to provide employees with incen-
tives based on performance. This will assist in mitigating the effects of Hawaii’s high wage rates. The
processing sector would provide an additional long-term level of 235 employees. Using a multiplier
factor of 2.2 for each direct job, a total of 1,000 jobs for the Hamakua Coast appears to be a realistic
possibility. A number of skilled workers will be required to staff the processing plants, including engi-
neers, computer operators, marketing personnel, and accountants. It is expected that such skilled

personnel will either become available from the sugar industry or can readily be attracted to the Big
Island.
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The Administrator
Division of Forestry and Wildlife
State of Hawaii

Dept. of Land and Natural Resources

1151 Punchbow! Street
Honolulu, Hawaii 96813

Telephone No: +1 (808) 587-0166
Facsimile No: +1 (808) 587-0160

For information relating to this report, contact:

or

¢ Further information can be obtained by contacting:

Branch Chief

Business Analysis & Marketing Branch

State of Hawaii

Dept. of Business, Economic Development & Tourism

Grosvenor Center, 737 Bishop Street

Mauka Tower, Suite 1900
Honolulu, Hawaii 96813

Telephone No: +1 (808) 587-2769/66
Facsimile No: +1 (808) 587-2787

Groome Poyry Limited

..Groome Péyry House

4 Kingsford Smith Place
Auckland
New Zealand

Telephone No: +64 9 256-0003
Facsimile No:  +64 9 256-0000

P. O. Box 73-141
Auckland International Airport
New Zealand
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f 1. THE GLOBAL FOREST PRODUCTS INDUSTRY

Overview

The forest products industry is the tenth largest industry sector in the world as ranked by sales. Of the
major industry groupings, it is also one of the most capital intensive, when comparing total assets em-
ployed to sales. The industry is global in terms of trade and investment flows. There is open competi-
tion with equal access to technology by producers. The industry is unique from a raw materials per-
spective because it is increasingly based on long-term renewable resources, i.e. planted forests. Unlike
other large-scale, capital-intensive industries, future growth in the forest products industry is not limited

by raw material availability.

However, funding must be committed over a long enough period to grow trees to the size required for
processing. There must also be sufficient land, within economic harvesting distance of a suitable pro-
cessing location, to provide sustainable supplies of raw material. The rate of tree growth and the stabil-
ity of land tenure are therefore very important when considering forestry investment. While large areas of
natural forests have been cleared for farming in Europe and the Americas, regionally planted forests are
expected to more than make up for the loss. In other areas, notably Asia Pacific, deficits will continue.
Therefore, the future location of intensively-managed planted forests in relation to these Asian markets

is a key factor in their commercial viability.

Forest Utilization Trends

The total natural and plantation closed forest area in the world is over 2.8 trillion hectares; 70 percent is
productive, and the remainder generally inaccessible.

A major trend affecting the supply of forest products is the rapidly increasing demand on the natural
forest for uses other than wood production. These demands are such that significant areas of forest are
permanently removed from production. This occurs either by reservation for environmental or recre-
ational purposes, or by clearing and degradation. The Asia Pacific region in particular has been greatly

affected by this trend. (See Figure 2).

Fig.2 Asia Pacific Region - Change in Closed Forest Area and Population : 1980-2000
AREA millions ha POPULATION giléions

350 —
316 million ha

300
250 - -
/r-m 3.2 [l Ciosed Forest
200 ~ —+ Population
150 ~ 3
/ Ny
100 -
~
50 S
] ] E 26
1980 1990 2000

YEAR

At present, plantation forests account for around only 3 percent of the total forest resource base.
They are becoming increasingly important due to their sustainability.
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A parallel trend is a major increase in the net demand for wood fiber. Although regionally, the per capita
consumption of some wood products (e.g. sawn timber) is decreasing, it is more than offset by the
increased use of wood for other purposes, such as panel products and paper.

2. THE POTENTIAL FOR A HAWAHl FOREST PRODUCTS INDUSTRY

The Opportunity

Hawaii does not presently have sufficient natural forest resources on which to build a significant forest
products industry. While it is already a significant industry in the state, a major plantation establishment
effort will be required before increased domestic wood processing can commence.

This Memorandum identifies prospective markets for Hawaii-grown wood products and links these mar-
kets to the species which are most suitable to supply them.

Forestry appears to be an ideal replacement crop for agricultural land now becoming available in Hawaii.
Among its attributes:

¢ |t can provide immediate job opportunities in planting and forest management. Much of the
technology, research, experience and expertise developed by the sugar industry is readily trans-

ferable to growing trees.

¢ Markets for forest products are far larger than could be supplied from Hawaii and are expanding.
Likely substitutes are both expensive to manufacture and arise from non-renewable raw materi-
als. The logs produced can be further processed within the state to varying degrees, thereby

adding value.

e There is currently a global interest in plantation forestry investment by pension funds and the
wood users themselves. Therefore, the government of Hawaii expects most of the capital re-
quired to come from outside the state, and is prepared to facilitate such a development. If a
significant number of jobs can be created, some of the social problems associated with downsizing
the sugar industry can be eased. This would decrease the potential burden on the state.

¢ The existing infrastructure - nurseries, roads, mill sites, ports, communications and communities
is well located to service the new industry. The existing labor force could readily transfer its skills
to a new agricultural crop. Intensively-roaded high-quality agricultural land is available. Thisis a
most unusual situation in international forestry, and it provides a significant advantage over
other countries considering forestry initiatives.

* Plantations can be managed to permanently preserve soil and water values. Because there is no
need to have large contiguous areas, the plantations can also be established to be compatible

with the visual attractiveness of the countryside.

The combined effect of reduction in supply of tropical hardwood logs from the South East Asia/Pacific
Region, and the locking up of much of the remaining softwood forests in the Pacific Northwest, means
that a very large volume of raw material will now no fonger be available. This is occurring at a time when
there is a rapidly increasing demand for wood products of all kinds. This presents both a problem and

an opportunity for the forest products industry.
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The problem is that substitutes for wood are likely to be developed through excessive market demands.
However these can only be satisfied from non-sustainable resources or energy-intensive manufacturing.
They are, therefore, likely to be more expensive and environmentally unwelcome. The opportunity lies
with those countries or investors who have the available land, know-how, and access to capital to create
new forest resources in a timeframe which is commercially viable. Add to these advantages the state’s
willingness, both as the regulatory body and as a land owner, to encourage investment quickly so that

the opportunity for creating a forest industry is not lost.

This is Hawaii’s “window of opportunity.”

However, before investment.occurs, an understanding of both the risks and the market possibilities is
necessary. This Forestry Investment Memorandum and its appendices provide important information to
help state officials, land owners, and investors to make independent evaluations.

Land Availability

Sufficient prime forest land is available or becoming available on the islands of Hawaii, Oahu, and Kauai.
There currently exists the potential to form the basis of a permanent wood supply to forest industry
processing units. These need to be designed to suit the likely future volumes grown on eachisland. The
land will be available at a cost to the user which is disproportionate to its high wood-growing
capability - an important strategic advantage for investment in forestry.

Indicative figures showing the rentals being charged by the state are provided in Table 1. The cost of
using the land for agricultural purposes (including forestry) should therefore range between USDES6 to
USDA40 per acre (USD15 to USD100 per hectare) with an average of USD15 per acre (USD38 per hect-

are) per annum.

Table 1 Rental for Sugar Cane Land Leased by the State (USD)

4 Mauna Kea Agribusiness Co 3,624 21,888 6 15
19 Hamakua Sugar Co Ltd 6,818 50,693 7 17
3 Agribusiness Co Inc 2,867 36,663 13 32
1 Kekaha Sugar Co Ltd 27,725 413,000 15 37
2 Lihue Plantation Co Lid 9,655 154,001 16 39
1 Olokele Sugar Co Ltd 1,872 72,000 38 95
3 Pioneer Mill Co Ltd 2,443 100,109 41 101
Totals 55,004 848,354 ,
Weighted Average 15 38

The Memorandum concentrates on the potential of the high quality, ex-sugar cane land, for commercial
forestry. Because of the perceived need to build an integrated forest industry to supply economic
processing plants, the planning has also concentrated on the Island of Hawaii, where sufficient land can
support such an industry. However, this is not the only land likely to be available and suitable for produc-

tion forestry in the state.
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The desirability of creating an integrated industry arises from the differing log quality requirements of the
various processing options. Larger diameter logs, suitable for veneer and sawn timber, result from the
timely thinning of the plantations. These thinnings, together with residues arising from processing, can
be used in the fiber-using plants (medium density fiberboard and chipmill). Such integration of process-
ing is of great importance to the economics of growing the plantations. Unthinned plantations can be
grown in a shorter timeframe to provide the bulk of the wood for the fiber plants.

It is important that any investments match the scale of the needs for both a new land use and employ-
ment opportunities created by the continuing downsizing (see Figure 3) of the sugar industry, particularly
on the Island of Hawaii. The wood requirements of the processing units, which will turn the trees into
marketable products, are such that an early intensive planting program will be required. This will quickly
settle into a permanent, stable program with equal annual labor requirements.

Fig.3 Quantity of Sugar Production (000 tons)
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Plantation Growth Rates

The growth rates achieved in eucalyptus trial plantations in Hawaii have been analyzed by the Hawaiian
Sugar Planters Association’s Yield Study final report of November 1993, the BioEnergy Development
Corporation studies, and work commissioned by the Department of Land and Natural Resources. A
summary of the results is presented in Appendix 1. This will enable realistic growth rate estimates to be
used for cost and yield calculations by investors. While significant increases are achievable, the figure
used in this Memorandum, as a basis for planning, is eight tons per acre per year of dry fiber. This is
derived from a mean annuai increment of forty cubic meters per hectare per year of green wood.

Fig.4 Eucalyptus Growth Rates
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Assessment of Environmental and Social Aspects

The conversion of ex-sugar cane land in the State of Hawaii to tree plantations will cause changes in the
natural and human environments which need to be understood by investors. However, compared with
the production of sugar cane, tree plantations are a relatively benign land use. Substitution of six to 30-
year crop cycles for a 1.5 to 2-year crop will allow ecological processes on these lands to achieve
greater complexity, and hence stability, than was possible under sugar cane.

On any given site, tree plantation developments will involve four stages: establishment, management,
harvesting and replanting. Each stage will involve different impacts and risks which need to be miti-
gated. Different species of trees and variations in the length of the management cycle (the rotation) will
also affect the environment. Shorter rotation plantations (six years) will have different impacts than
plantations managed on a longer rotation (15 to 30 years).

Appendix 10 describes the impacts likely to be associated with each stage of the short and long rotation
projects, and the range of possible mitigations.

3. EVALUATION OF THE RISKS TO COMMERCIAL FORESTRY

Cyclonic Risk

The Hawaiian Islands are affected by hurricanes (tropical cyclones with winds of 74 miles per hour or
greater), and this risk to forestry must be considered by a prudent investor. Detailed records for the
period 1949 to 1992 are available, and can be used to quantify the risk. Five to nine fropical cyclones
can be expected over a 100-year period in Hawaii. Of these, less than four would be of hurricane
strength. It is stressed that actual frequency of hurricanes could vary considerably from the average

figures over a 43-year period.

Tropical cyclones affect planted forests to varying degrees depending on species, forest management,
and soil conditions - rocky or loamy, wet or dry etc.

Damage can range from complete levelling of the plantation to the toppling or breaking of individual
specimens. If fiber-using facilities such as a medium density fiberboard plant or a chipmill are available,
the premature availability of the wind-damaged trees can be accommodated without too much disrup-
tion. It is the longer plantation regimes, with taller and more valuable stems, which are likely to suffer
most. Rapid processing in local sawmills or veneer plants will, however, be expected to recover most of
the usable volume. If the frequency stated above is related to the planned regimes, Table 2 shows how
often hurricanes might affect the crop during each rotation. Other countries practicing commercial
plantation forestry have similar risk from wind, e.g. New Zealand, Fiji, and the Solomon Islands.

Table 2 Hurricane Frequency
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Voloanic Risk

Although volcanic activity is part of the State’s history, it is clear that this has moved from the north to the
south, both along the chain of islands and within the Big Island itself. The Hamakua Coast is long past

any risk from lava flows.

Hazard zones for lava flows have been developed for the island of Hawall. Figure 5 indicates these
zones and Table 3 quantifies the risk.

Fig.5 Hawaii : Degree of Hazard from Lava Flows

HAMAKUA

Increasing severity
of hazard

Forestry Investment Memorandum 15




‘ Table 3 Hazard Zones for Lava Flows

Zone 1 greater than 25% | greater than 65% Includes the summits and rift zones
Kilauea and Mauna Loa where vents have

been repeatedly active in historic time.

Zone 2 15-25% 25-75% Areas adjacent to and downslope of
active rift zones )

Zone 3 1-5% 15-75% Areas graditionally less hazardous than
Zone 2 because of greater distance form
recently active vents and/or because the
topography makes it less likely that flows
will cover these areas

Zone 4 about 5% less than 15% Includes all of Hualalai, where the fre-
quency of eruptions is lower than on
Kilauea and Mauna Loa.

Zone 5 none about 50% Areas currently protected from lava flows
by the topography.

Zone 6 none very little Same as Zone 5.

Zone 7 none “none 20% of this area covered by lava 3,500-
5,000 years ago.

Zone 8 none none Only a few percent of this area covered in
the past 10,000 years.

Zone 9 none none No eruption in this area for the past
60,000 years.

Co-existence with Tourist industry

Tourism is, and will continue to be, the most important revenue earner for the State of Hawaii. Forestry
development will also be important in the future and could be made an environmental and tourist asset.

In the past, planted forests have sometimes been perceived as dull and unattractive. This arises from a
preoccupation with straight lines; elimination of under-canopy vegetation; lack of reservation of water-
way reserves; unnecessary large clear-cut areas; lack of provision of recreation facilities; concentration
of heavy haulage activity on public roads; and conversion of indigenous forests to exotic species.

Markedly better forest management and processing practices are now available. There is also increased
public interest in the environment, and non-commercial values. Consideration of these factors will be
crucial in the development of a forest industry in Hawaii. The main considerations should be:
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Choice and Management of Species

The tree species selected needs to be attractive, both in stem and crown characteristics, as well as
meeting requirements for timber quality and growth. Of the native species, only Koa and Sandalwood

are likely to be of commercial interest.

There is a major difference between dense, dark, coniferous plantations and forests of broadleafed
trees, such as eucalypts, planted on the contour with early thinning. This also ensures the development

of understory species.

Concentrated studies involving planners, landscape architects and foresters should be undertaken to
confirm which species are aesthetically most suitable for Hawaii. An example whith would be particu-
larly acceptable is Eucalyptus deglupta, also known as Kamarere. Because of its green and salmon-
colored bark, E. deglupta makes a most attractive impression. It appears to grow on all sites up to 1,000
feet and is relatively wind resistant in Hawaii. It has a good reputation as a timber species and is a very

fast grower.

In other parts of the world, the controversial aspects of eucalypt growing include excessive use of water,
soil nutrient depletion, increased soil erosion from dense stands and other social and cultural concerns.
However, scientific evidence shows that few of these criticisms are valid when applied to sensibly man-
aged forests. Eucalypt forests make excellent timber products, and produce a superior short-length
fiber for paper-making. Other advantages of eucalypt forests include valuable non-wood products,

such as honey and leaf oils.

Correctly managed, eucalypt plantations will play a crucial role in Hawaii forestry. The challenge is to
ensure that the public has access to and understands the purpose of various operations.

Multiple Use of Forest Land

The concept of multiple-use forests can be applied very effectively in Hawaii. In particular, this would
affect the reduction of water runoff from soil, with its subsequent staining of rivers and marine frontages.
The positive development of the forest for recreation activities is also very important

Recent research in New Zealand by the Tourist Industry Federation has shown that “a short walk in the
forest” is the most popular activity for the visiting tourist. By developing of good signage, graded and
interesting walking tracks, and the availability of printed guides, forest walks could complement beach
activities in many parts of Hawaii. The absence of leeches, snakes, ants and dangerous animals are
positive factors in this regard. On-site interpretation displays depicting the ecology, forest history, and

the industry will also be valuable.

This co-existence between industrial and recreational forestry is likely to lead to additional operating and
investment costs. Allowing people the “right to roam” through the forests increases exposure to risks
such as tree felling, machinery movement etc., which would necessitate higher public risk liability cover.
It could also temporarily restrict utilization at various times. The sum of such costs however, are ex-

pected to be well outweighed by the public relations support gained.

The main purpose of attracting people into the forest is to reduce their opposition to forest growing and
processing activities. It is emphasized that the aesthetic and ecological effects of planting eucalypts in
well-designed, smaller-sized forests are very different from those produced by extensive plantation blocks.
A public relations education program will be necessary to increase public awareness of the benefits of

the contemplated major land use change.
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Limited Scale of Opportunity and High Cost Structure

The potential land resource for planting is held mostly by private land holders, and some of these have
ambitions to develop forest resources. Due to the limited availability of the higher quality land owned by
the state, local participation by land owners is essential if processing opportunities are to be pursued,
Negotiations, therefore, must take place with both the state and the private land owners when consider-
ing any investment option. These owners’ objectives (social and business) need to be incorporated into
the investment decision. Plantation resources are generally developed in low cost regions, using labor
intensive methods. Hawaii is an exception because it is part of a highly developed nation with a corre-
spondingly higher cost structure. In Hawaii, this cost structure will require a more contract-oriented
approach. The use of part-time labor and independent forest growers will also need to be pursued. In
processing, existing high energy costs may require investment in self generation.

The potential importance of the forest products sector is not well recognized in Hawaii at this time. The
regulatory environment will however adapt to the needs of the industry and a clear indication of support
is being given by both legislators and officials. At present, the public, potential workers and entrepre-
neurs in the forest products industry have a very limited familiarity with the industry. They will be more
supportive if they have recreational access to the forests, high quality facilities, and increasing under-
standing of forestry through on-site interpretation panels.

4. GOVERNMENT AND BUSINESS ASPECTS OF IMPORTANCE TO FORESTRY

Government Attitudes

The State of Hawaii has always positively encouraged commercial forestry. For many years the state
has financed the majority of the trial plantings and made the results freely available to industry. More
extensive plantings, such as those at Waiakea, are now likely to be a key resource in the development of
a forest processing industry. This Memorandum and biomass trials were funded through Federal grants
administered by the Department for Business, Economic Development and Tourism.

Recently, the departments responsible have taken the initiative in framing legislation to establish a regu-
latory climate that will be conducive to commercial forestry. Examples are the creation of the Agribusiness
Development Corporation; a Bill relating to the creation of Tree Farms; and the amendment of the Re-

vised Statutes to ensure the right to harvest. (Appendix 4).

The legislature recognizes that the downsizing of the sugar and pineapple industries is presenting an
unprecedented opportunity for the conversion of agriculture into a new dynamic growth industry. Within
the next decade, 75,000 acres of agricultural lands and 50 million gallons per day of irrigation water will
be released by plantations. The downsizing of the sugar and pineapple industries will idle a valuable
inventory of supporting infrastructure including irrigation systems, roads, drainage systems, processing

facilities, workshops and warehouses.
Hawaii Forest Industry Association

The State of Hawaii has utilized the services of the Hawaii Forest industry Association to promote a
common interest and improved conditions for forestry in the state.

This organization has been active for some years and could expand its activities readily when a larger
forest products sector develops. Due to the need for both land holders and forest industry companies to
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work closely in making the best use of the limited resources available, such a coordinating body will be
essential. The Association has declared its willingness to assist all potential investors in forestry in
Hawaii. The Association will, in particular, have a major role to play as a coordinator and moderator of
the varying interests seeking permanent utilization of land for forestry in Hawaii.

5. PREFERRED SPECIES

End Uses for Particular Species

The economic prospects for an expanded forest products industry in Hawaii, based on sustainable
planted forests of high value tropical hardwoods and faster growing utility wood on the residual sugar
cane land, appear to be very good. This confidence is based on three factors :

* Forecast increases in the preferential demand for high quality tropical hardwoods produced by
sustainable management practices.

¢ Availability of sufficient residual sugar cane land to establish a substantial resource base.

* Favorable edaphic and biophysical environment for the growing of tropical tree species.

A review of world forest resources indicates that the natural forests are highly exploited. There is very
little potential to increase the sawlog production from the temperate forests and there are serious doubts
as to whether the current level of logging can even be sustained from natural tropical forests. One of the
few options remaining is the development of plantations, especially those of fast growing species as an
alternative timber supply. Substitution by plastics, metal and concrete are unlikely. This is because of
requirements for much larger capital investments and energy, compared with wood products process-

ing.

Markets are the main consideration when planning and developing industrial plantations. While the
softwood market for the Asia Pacific region may be supplied from Russia, North America, Chile and New
Zealand, the same cannot be said for hardwood products, with an annual shortfall expected of over 21
million cubic meters by the year 2004. On this basis alone, it would appear that there is minimal market
risk in developing plantations of hardwood species, especially if these species can be used for a number
of purposes, including chips, reconstituted boards, laminated veneer lumber and high quality timber.

Plantations can be designed to produce high quality sawlogs for the production of sawn boards, or
shorter, less-straight material for more intensive processing. They must be intensively managed, using
modern techniques, which address both silvicultural and environmental factors. Some methods of achiev-
ing high quality logs in a short period are wider spacing of trees through early selection of the best
individuals, precommercial thinning, and where necessary, subsequent pruning of remaining stems to
produce clearwood. Fast growing species managed in plantations on 10 to 30-year rotations can also
be utilized to produce sawlog material or, if the species are suitable, for processing into laminated ve-

neer lumber and plyform.

Preferred Species

A choice of preferred species for Hawaii has been compiled after thorough consideration. Several very
good species have been deliberately excluded. There is a great danger, where such a large range of
species grows well, that land and capital will be dissipated at the expense of obtaining sustainable
volumes of the preferred species. It is essential to ensure that sufficient volumes are available from the
chosen species to support economic conversion plants. The choice has therefore been influenced to a
degree by the areas of certain species already established on Hawaii.
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The species chosen are covered in detail in Appendix 5 and are summarized in Table 4.

Table 4 Check List of Preferred Species

Koa Acacia koa High quality sliced veneer/timber | Long
Kamarere E.deglupta Utility timber/fiber/veneer Short to medium
Hybrid Eucalyptus | E.urophylla x E.grandis | Fiber Short
Grandis E.grandis Fiber/veneer Short to medium
Tallowwood E.microcorys Structural timber Long
Saligna E.saligna Utility timber/veneer Short to medium
Queensland Maple| Flindersia brayleyana High quality timber Long
Mahogany Swietenia macrophylla | High quality timber Long
Red Cedar Toona australis High quality timber Long

it is also important that the species are already known and traded internationally to the greatest extent
possible and that other countries have or will establish supporting resources. Table 5 provides a partial

list.

Table 5 Other Countries Growing the Preferred Species

Natural forests/plantations.

Kamarere Papua New Guinea/Philippines
Solomon Islands/Fiji Plantations.
Hybris Eucalyptus Brazil/South Africa Plantations.

Grandis Australia Natural forests/plantations.
S Africa/Brazil/Colombia/Argentina Plantations.
Tallowwood Australia Natural forests.
Sri Lanka Plantations.
Saligna South Africa/New Zealand Plantations.
Australia Natural forests.
Queensland Maple Australia Natural forests.
Mahogany Fiji/W. Samoa/Indonesia/Philippines Plantations.
Brazil/Colombia/Honduras/Mexico Natural forests.
Red Cedar Australia Natural forests.
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6. FOREST LAND AVAILABILITY - ISLAND OF HAWAII

In 1981, the Division of Forestry and Wildlife conducted a prime forest land study on the Island of Hawaii,
identifying the best potential forest land, regardiess of the current land use. Three forest land classes
were designated based on a given site’s ability to grow wood products. Criteria included rainfall, soil
type and substrate, drainage, slope, elevation, exposure to wind and ocean spray, and historical growth

data.

Because of the superior growth rates in Hawaii when compared to the mainland United States, three
forest land classes (Prime 1, Prime 2 and National Standard) were chosen to differentiate sites, while
meeting national requirements. A unique forest land classification was added to identify lands capable
of growing a sustained yield of special, high-value species, such as Acacia koa {see Figure 6). The
results of this survey indicate that there is ample land available for forest plantation establishment. (See
Table 6 and Figure 7). The University of Hawaii has conducted recent G.I.S. surveys of the main islands
to identify preferred land use and to assess the economics of forestry.

Table 6 Prime Forest Land on Hawaii.

Prime 1 45,373 18,362 4.2

Prime 2 573,628 232,144 53.1

National Standard 407,265 164,818 37.7

Unique Koa 38,891 15,739 3.6

Treefern 15,123 6,120 1.4
1,080,280 437,183

Fig.6 Island of Hawaii : Prime and Unique Forest Land
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? Fig.7 Hawaii: Prime Forest Lands
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Present Hawaii Forest Industry Situation

Hawaii’s forests cover almost two million acres (800,000 hectares), approximately half of the land area of
the state. About half of the forest land is in private ownership. Although much is not productive for
commercial timber, it still provides many public benefits. For example, they provide vital watersheds for
agriculture and the rapidly growing urban population. They also provide a habitat for many rare and
endangered flora and fauna, and enhance air quality. Much of the beautiful scenery for which Hawaii is
famous is due to its forest cover.

Ownership of Hawaii’s private land is highly concentrated. Six large owners hold about 37 per cent of
the private land. The aspirations of these owners, balanced with public needs, will have a strong influ-

ence on the long-term use of the land.

There is a long history of logging in Hawaii starting with the exploitation of sandalwood in the early 1800s
and continuing to the present, with salvage logging and clearing for pasture of old and decadent koa
forests. Koa and sandalwood are native tree species with the greatest potential for commercial devel-

opment.

Koa wood has physical characteristics similar to black walnut, a strong, beautiful wood considered to be
one of the best materials for furniture, gunstocks and other uses. The color of koa ranges from blond
through pale brown to deep red, and some trees produce wood with a curly or fiddleback grain.

Sandalwood is prized for its fragrance and can bring more than USD5.00 per pound to the land owner.
At present, much of the sandalwood has been cut and private koa forests are not expected to last much
more than a decade under present rates of harvesting. Although there have been several relatively
large-scale efforts at reforestation, the rate will have to be increased if forests are to achieve their poten-

tial.

“There are now only a few thousand acres of koa forest left that contain concentrations of the tall,
large diameter, relatively straight-stem trees that dominate the forest and are best suited for.con-
version into lumber and veneer. Much of this land is classed as, or suspected of being, a prime
habitat for various species of threatened or endangered fauna and flora, which places restrictions
on the possibility of alternative uses of the land”. (Division of Forestry and Wildlife Report 1984).

It is unfortunate that Hawaii’s forests are not being regenerated. The tax system and the more favorable
economics of grazing, compared to past forest investments, have been factors in preventing reforesta-
tion and the natural regrowth of Hawaii’s native forest. These factors encouraged grazing, which is
incompatible with establishing new forest growth. An objective assessment of the existing forest re-
source is unlikely to result in much investor interest for indigenous forest development. Rather the
remaining areas should be carefully harbored and used to ensure the continued existence of the present

industry.

On the other hand, the possibilities for developing a significant forest products industry on the available
land, through plantation development, are very promising. Any such industrial development would need
to be integrated so that all the wood grown could be profitably processed. Because of its size, the Island
of Hawaii is the logical location to initiate large-scale forestry. This Memorandum presents a potential

development scenario for such an industry.
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‘Prime 1 and 2 forest lands can be considered excellent sites for growing forest products. Only 52 per
cent of the Prime 1 acreage was in forest cover in 1981. These lands are primarily along the Hamakua
Coast between 1,000 and 3,000 feet above sea level elevations, and much is currently available for

forestry.

There is ample rainfall on the Hilo-Hamakua Coast, which is the main area of forestry interest for the
establishment of plantations. (See Figure 9). On the Kona Coast and at Ka'u, there are areas with
unsatisfactory rainfall levels for growing the preferred species. However, there are some pockets of land
which have sufficient precipitation for growing alternative species commercially. The median monthly
rainfall is generally well distributed, except in the two areas mentioned above where drought periods

occur annually.

The downsizing of the sugar industry on the island of Hawaii has been dramatic over the last 20 years
(see Figure 8). In 1976, there were over 94,000 acres in sugar production. With the recent bankruptcy of
the Hamakua Sugar Company and the shutdown of the Hilo Coast Processing Company, only the Kau
Sugar Company remains known in business; using 23,000 acres (9,300 hectares). Over two-thirds of the
land recently used for sugar cane on the Island of Hawaii is on Prime 1 or 2 forest land sites.

In summary, there are an estimated 80,000 acres (32,700 hectares) of land, formerly used for sugar cane,
that is ideally suited for forest plantation establishment on the Island of Hawaii. Although some of this
acreage has gone into other crops, such as macadamia nuts or papaya, the bulk of it is, or will be,
available in the near future. There are an additional 100,000 acres (40,000 hectares) of pasture and
brush on Prime 1 and 2 forest sites on the island. These lands represent an additional resource base for

the development of longer rotation forest crops.

Fig.8 Hawaii Island Total Sugar Cane Production Area and Annual Area Harvested
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Fig.9 Mean Annual Rainfall - Hawaii
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‘7. FOREST INDUSTRY PROCESSING OPTIONS

The forest development initiative envisaged is linked to four proposed processing plants. These four
plants provide suitable outlets for the range of species and grades of wood to be produced from the
planned forests. The medium density fiberboard and chip export plants also enable the processing to
commence within a relatively short time. This should encourage investors to become involved in plan-
tation forestry from the start, and provide the early cashflow to enable the industry to expand. Manufac-
turing and marketing aspects of the four plants are discussed in detail in the relative appendices. A

general appreciation of each is provided below.

¢ Medium Density Fiberboard (MDF)

Medium density fiberboard has now been established on the international scene for nearly 30 years. It
has become an integral part of the furniture and fittings world. Production continues to expand to meet
the demands of an ever-widening market and additional end uses. Medium density fiberboard is replac-
ing other panels such as clear tropical hardwood timber, plywood and particleboard. Because it is made
from renewable resources such as plantation timber or from wood processing residues, medium density
fiberboard is environmentally acceptable. The comparatively small volume of wood needed to supply
an economic-sized plant also means that this option is particularly suitable for Hawaii.

With the increase in availability of medium density fiberboard, coupled with increasing difficulties in
obtaining high quality clear timber, the total market for medium density fiberboard has continued to
expand. Forecasts of demand indicate that worldwide, a total of 15 million cubic meters per annum will
be required by the year 2000. It may be noted that this increase is equal only to the expansion over the

last seven years. (See Figure 10).

A feature of the medium density fiberboard market over the last seven years has been the impact of thin
fiberboard. Many of the newer uses revolve around thin panels (2.5mm to 6mm), which are used as a
thin plywood replacement. lIts fine surface and solid core make it an ideal substrate for laminating
papers and high grade thin veneers such as sliced koa. As a result, thin medium density fiberboard is

now the fastest growing sector of the MDF market.

Medium density fiberboard has always commanded a premium price over particleboard in the market
place. This is an important consideration when a large part of the output of a plant must be transported
long distances for export or domestic use. Such would be the case with Hawaii.

Appendix 6 covers the regional market demands in more detail and also manufacturing, costing and
profitability aspects.

Fig.10 World MDF Actual and Forecasted Capacity by Region
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¢ Hardwood Chips
International Markets for Pulpwood and Chips

The production of pulpwood has grown by two percent annually during the 1980s. This corresponds to
the global growth rate of pulp production. International trade in pulpwood has grown substantially
faster, 3.3 percent per annum within the same time period. This is because pulp capacity has increased
the most in regions where a country’s own pulpwood supply has been constrained, or is of hlgh cost
{resulting in lmports of pulpwood). Japan is a good example of this phenomenon.

Softwoods account for 68 percent and hardwoods 32 percent of pulpwood production. Hardwoods
have been constantly increasing their share in production. Between 1978 and 1989, hardwood produc-
tion increased by 3.2 percent per annum, whereas the growth of softwood production was only 2.1 per-

cent per annum.

The global trade of pulpwood is concentrated aréund two major demand regions. Japan, China, Taiwan,
and recently South Korea, have formed the largest deficit area with annual imports of over 20 million
cubic meters, almost all chips. (refer Table 7). This trade is expected to continue and probably increase
if China’s economic prospects continue to improve. The second major demand region is Scandinavia,
with imports of about 10 million cubic meters per annum,

The trade patterns of puipwood are changing. A traditional supplier region, the United States Pacific
Coast and British Columbia, are facing a stagnant or declining supply potential. Forest protection (e.g.
due to the spotted owl) has cut down the log supply and, consequently, the chip output. New supplier
regions like the Southern United States, Chile, and South Africa have substituted for western North

America, particularly with hardwoods.

The importing companies are very much aware of the superiority of uniform plantation grown wood to
the variable natural mixtures produced from Australian eucalypts or the mixed hardwood forests of the
Southern United States. The international trade in hardwood pulpwood would appear to rest on uncer-
tain foundations. The material shipped green, as chips, for very long distances is not particularly dense,
and is less than 25 percent fiber with a 50 percent moisture content. While the other 25 percent is used
to generate power at the pulpmill, it is still comparatively expensive fiber - USD100 bone dry unit FOB ex
Australia plus shipping to Asia. This compares with USD60 bone dry unit at a Brazilian pulpmill.

Increases in density of the species grown, and decreases in freight costs by growing it closer to the
market, are necessary to reduce the costs to Asian pulpmills. Improvements with both these factors are

possible through investment in Hawaiian forestry.

Appendix 7 deals with the manufacturing aspects of profitability and costs for a chipmill.
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Demand Prospects Japan, Taiwan and South Korea

Table 7 Forecast Demand and Supply of Hardwood Pulpwood and Chips

Japan

Hardwood Pulpwood and Chips Domestic Supply 9.3 8.9 8.0
+lmports 10.1 11.4 14.5
Consumption 19.4 20.3 22.5
Taiwan

Hardwood Pulpwood and Chips Domestic Supply 0.3 0.3 0.2
+imports 1.0 0.9 1.0
Consumption 1.3 1.2 1.2
South Korea

Hardwood Pulpwood and Chips Domestic Supply 0.2 0.2 0.2
+imports 0.3 0.3 141
Consumption 0.5 0.5 1.3
Total

Hardwood Pulpwood and Chips Domestic Supply 9.8 9.4 8.4
Consumption Expected 21.2 22.0 25.0
Imports Required 11.4 12.6 16.6

Japan is the major importer of pulpwood and chips in the world, accounting for 35 percent of global
imports. The large capacity of the pulp and paper industry in relation to fiber resources has forced
Japan to rely on overseas fiber supply. Imports comprise 53 percent of total fiber supply.

The Japanese pulp and paper companies have already invested in overseas hardwood plantations (e.g-
in Chile, China, Australia, New Zealand and Thailand), which will begin produgction in the late 1990s.
Changes are forecast to continue in the supply from traditional hardwood chip sources such as Australia
and the United States Pacific, as environmental concerns place permanent restrictions on more forests.

The Taiwanese pulp and paper industry is largely based on recycled fiber. The consumption of wood
both hardwoods and softwoods, is approximately 1.8 million cubic meters per annum. Due to restricted
domestic wood supply, industry development will concentrate on recycled fiber-based products. The
imports of pulpwood and chips are, however, forecast to grow marginally by the year 2000.

The South Korean pulp and paper industry is forecast to continue its growth. Both major manufactur-
ers, Chonju and Donghae, have announced plans to expand pulping. The consumption of pulpwood
and chips is anticipated to grow by 0.8 million cubic meters and the chip imports by 1.3 million cubic
meters by the year 2000. Hansol of South Korea has commenced planting in Western Australia.

While the demand for hardwood chips will be strong, there are enough existing or potential sources to
ensure that prices for the material delivered to Asia Pacific will need to be competitive.
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Plantations grown specifically for this trade will need to:

() Consist of species with comparatively high density (to provide lower freight rates);

(i)
(i)

Be fast growing; and
Located close to an export port.

International Competitiveness

All countries have at least one disadvantage which makes them less favorable. Land tenure and prob-
lems related to customary rights make Papua New Guinea and the Solomon Islands unsuitable locations
for plantations. In Malaysia and Tasmania, higher cost levels significantly affect the economics of plan-

tations. (See Table 8).

.

Growing local demand and opposition to the export of raw material are threats to the permanency of
chip exports in a number of countries. The distance from Asia is a disadvantage to both Chile and the

Southern United States. (See Figure 11).

Table 8 Qualitative Assessment by Countries

Region VIII,
Chile

*excellent growing conditions.

*land tenure is no problem.

*low cost level.

*well-functioning incentive schemes.
*political and economic stability.

*land is becoming scarce,
resulting in long transport
distances.

Indonesia

*low cost level.

*positive attitude towards plantations.

*increasing local demands.
*long-term land tenure has to be
solved.

Southern
and
Coastal
Vietnam

*excellent location in relation to

markets.
*clear rules have now been set for
foreign investment.

*good land is scarce.
*plantation costs are high.
*economic & political reform has
only started and involves risks.

Malaysia

*good location in relation to markets.
*political and economic stability.

*positive attitude towards plantations.

*relatively high cost level.

Solomon
Isiands

*additional land may be available
for planting.

*customary rights hamper the

establishment of long-term tenure.

Papua
New Guinea

*close proximity to markets.

*customary rights and
bureaucracy hamper the

establishment of long-terrn tenure.

Tasmania

*political and economic stability.

*poor economics of plantations
*high cost of land.
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Table 9 provides a quantitative summary of the situation. Despite the subjective nature of such a com-
parison, it appears that an investment in fast-growing hardwood plantations for chip export in Hawaii
could enjoy a long-term stable market advantage. Another positive factor is that the chips would be
produced from plantations established predominately for that purpose, rather than from natural forests.

Fig.11 Freight Times : Days Steaming
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& Veneer and Products Made From Veneer

bt

The main potential for veneer production in Hawaii is to manufacture core sheets for industrial plywood
and as substitutes for sawn timber. It is not for the production of plywood for furniture or decorative

purposes.

Veneer production has traditionally required access to a supply of high-quality logs. However, opportu-
nities now exist to use new technologies to produce construction grade veneer and other products from
lower grade logs. These new products include laminated veneer lumber, formply (12.0mm plywood) and

structural plywood.

L aminated veneer lumber (LVL) has been available for many years, particularl'y in North America. How-
ever, its market share has been restricted because of continued availability of large, strong, solid wood

products in most countries.

The cost of producing beams, trusses, girders, etc. from quality logs by mechanical sawing, have been
much lower than the costs of producing veneer and then drying, giuing and pressing it into laminated

veneer lumber.

Industry however has been forced to devise appropriate manufacturing techniques to offer products
similar to those made from quality logs. This is due to the lack of regeneration of natural forest causing
a decline in quality logs. The market also has accepted laminated veneer lumber and its derivatives for
more uses because of the shortage of solid wood products. Generally, alternatives such as steel are far
more expensive than any wood products. Consequently, a higher value can be expected for laminated

veneer lumber products in the future.

Marketing Aspects

The world’s demand for plywood is increasing, compared to sawn timber. This is because of plywood’s
versatility and the success of new production techniques.

During 1993, plywood manufacture doubled the price of tropical logs going from South East Asia and
the Pacific to Japan. Given the conservation pressure in these areas, there is little chance of a major

price fall or any real increase in log supplies.

A new market structure has developed with Sabah’s ban on log exports and the lowering of tariff barriers
in Korea and Japan. The prospects of veneer being required from new sources is now a real market

opportunity, particularly veneer for formply.

Plywood imports to Japan for the year to June 1993 totalled 1.8 million cubic meters, up 29 percent from
the same period in the previous year. Log imports from South East Asia fell from 12.5 million cubic
meters in 1989 to less than 8 million cubic meters in 1993. This shortfall has been made up by plywood
imports from Indonesia. As traditional supplies weaken, opportunities for new resources will appear.
The reason is that main supply countries have signed the “Target 2000” Agreement with the International
Tropical Timber Organization which mandates they reach sustainable harvest levels by the year 2000.
To achieve this, supplies from these areas must fall. Such a reduction is inevitable in any case, as the
forest resource is being constantly eroded by logging and conversion to other land uses.
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In order to take advantage of the supply situation in Japan, without accepting the disadvantage of
exporting logs in an unprocessed form, new initiatives have resulted. To facilitate entry of imported
veneer and plywood into the market, production capacity, using imported logs, is being phased out in
Japan in favor of processing in the growing country. Similar developments would occur in Hawail and
elsewhere, providing sustainable sources of logs can be assured. These logs need to be from species
which have been tested for veneer production. Such tests are being undertaken in Korea and Japan,
using Eucalyptus deglupta. Eucalyptus saligna from Northern New South Wales (Australia) is also being
tested for veneer producticn, but on conventional equipment. An early shipment of trial peeler bolts
from Hawaii should be arranged to interested parties in Asia Pacific.

& Sawn Timber

The current resource available for sawmilling is characterized by a large range of log sizes of both
softwoods and hardwoods, including koa. The existing sawmilling industry processes a variety of log
sizes. Initially, any new processor will have to accept a less than optimum log mix where small-end
diameters range from 20cm to 60cm and log length is generally in the 2.4m to 3.6mrange. Defect will be
common, and recovery would be lower than the 30 to 40 percent normally expected.

These factors notwithstanding modest capital investment can now form the basis of a future sawn
timber and value-added processing industry. This can capitalize on the intrinsic high value of hard-
woods in specialized niche markets for furniture and cabinet-making, flooring and panelling.

Long-term profitability will rely on access o a sustained log resource. The existing resource, together
with the proposed planting program, gives a real opportunity on which to expand a sawmill and a down-
stream processing industry. Residues from the sawmill will have ready outlets to fuel boilers for kiln
drying and/or as chips to the medium density fiberboard and chip export plants.

A hardwood sawmill should be heavy and stable to facilitate improved accurate recovery and accurate
sawing. A band headrig saw with band resaw and associated plant is the preferred option. A twin
circular edger would be adequate for a small log line. Flexibility (simplicity) would be a key factor to
ensure all logs and cuts are turned to give the highest grade. Kiln and reconditioning chambers, to-
gether with a planning, moulding and profiling dry mill, would provide full in-house facilities to maximize

returns.

A sawmill processing a broad range of logs would need to be capabie of efficiently handling residues (for
chips) and producing a range of sizes to meet all domestic requirements. In this respect, it is envisaged
that high quality boards would be cut as wide as possible - wane-filleted, stacked, air dried and subse-
quently kiln dried. Kiln dried stock would be ripped and dry processed against orders. Lower grades

would be sold into the local utility market.

The potential would also exist for such a sawmill to prepare cants for sliced veneer production from koa
and other species. Capital cost is likely to be in the order of USD1-2 million.
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8. DEVELOPMENT OF AN INTEGRATED FOREST PRODUCTS INDUSTRY

Timetable, Land and Wood Requirements

Three key factors have influenced the state to promote the development of an integrated forest industry
at this time.

e The availability of high quality agriculture land, an established infrastructure and a skilled {abor
force resulting from the downsizing of the sugar industry. This will facilitate the aggressive and
sustained planting program which will be the foundation of the whole program.

e The desire to foster the establishment of a forest resource basis that will support a diversity of
economic processing options.

o The immediate availability of the existing planted resource in order to allow the various process-
ing options to commence as early as possible.

At full production, a medium density fiberboard mill could produce 100,000 m? per annum of fiber-
board, requiring 180,000 m? per annum of log input. The mill could be commissioned in 1997. (See

Table 10).

The wood supply for the medium density fiberboard mill would be from existing plantation resources
until its fifth year of operation, when six-year old eucalypt logs could be harvested and used for the mill’s

wood requirements.

From the seventh year, the mill would rely totally on short rotation wood. Over time, it would also utilize
some of the pulpwood component of longer rotation plantations, and residues from the sawmill and
veneer mill. The plant could be established at one of the former sugar mill plants on the Hamakua Coast.

Table 10 Medium Density Fiberboard Mill - Wood Requirements

1997-99 75 — 75
2000 100 — 100
2001 50 100 150
2002 10 150 160
2003 — 170 170
2004 — 180 180

A chip export plant could be established near either Kawaihae or Hilo Harbors. Short rotation eucalypt
plantations will need to be established to supply the mill, which is forecast to export from the year 2002.

Chip export plants require high volume output to be economical, and the plant envisaged will be de-
signed to handle 1,000,000 m?3 of chips per year.
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HoWeven export volumes are forecast to be 350,000 m® in the year 2002, building up to 500,000 m?® per
annum from year 2004. The plant will be economically viable at this level and the planning does not

assume an increase until the year 2015.

The plant’s capacity and the availability of land for plantations could enable this to double if the addi-
tional plantations are established.

The plant is forecast to utilize a small volume (40,000 m?® per annum) of wood from existing resources for
the first three years of its operation. After that, it would rely totally on wood from new plantations. (See

Table 11).

As for the medium density fiberboard, the chip export plant would also eventually utilize wood from the
pulpwood component of the harvest from longer rotation species, and some residues from the sawmill

and veneer mill.

Table 11 Chipmill - Wood Requirements

The veneer mill should commence operation in the year 2005, and then steadily build up to full produc-
tion by 2011. At this point, it will require 120,000 m® per annum of log input.

In its initial years, the mill will use 50,000 m? per annum of wood from existing plantations. This source
will gradually decrease as wood becomes available from new plantations. The expected average age of
harvest to produce veneer logs is 15 years, although some younger wood will be used in the mill in the
first years of operation. Table 12 presents the veneer mill’s wood requirements.

Table 12 Veneer Mill - Wood Requirements

2005 50 10 60
2006 50 20 70
2007 50 30 80
2008 40 50 90
2009 30 70 100
2010 20 90 110
2011 10 110 120
2012 + 0 120 120
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" The sawmill could begin production in 1997 when the medium density fiberboard plant could absorb
the residues produced. It could reach full production cpacity of around 13,500 m® per annum of sawn
timbet in 1998. At this stage, it will require an annual log input of 30,000 m?, with a forecast conversion

rate of 30 to 40 percent.

Wood supply for the mill will be from existing plantations until the year 2006, when the first new planta-
tion wood will come on stream. By 2011, all of the wood supply for the sawmill will come from new

plantations, as shown in Table 13.

The youngjer plantations will be mainly used for chip and veneer production, with selected larger diam-
eter logs going to the saw and veneer mills. Because of its young age, drying problems will arise with the
sawn timber, but appropriate drying schedules can be quickly developed to ensure maximum output of

select and better grades.

Table 13 Sawmill-Wood Requirements

1997 25 — 25
1998-2005 30 — 30
2006 25 5 30
2007 20 10 30
2008 15 15 30
2009 10 20 30
2010 5 25 30
2011 — 30 30

Total Wood Supply Requirements

The combined wood supply required by the four processing plants is presented in Figure 12. This shows
that the plants’ combined requirements increases from 100,000 m? per year in 1997 to 830,000 m? per

year from 2001 onwards.

Fig.12 Log Requirements.to Supply a Forest Products Industry on Hawaii
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Considerable work has already been conducted by the Department of Forestry and Wildlife on area and
volume verification. However, any investor will need to work closely with the various forest owners to
examine and negotiate full resource requirements prior to making investment commitments.

Wood Supply From Existing Plantations

Existing commercial plantations on the island of Hawaii in 1993 totalled 1,660 hectares (5,117 acres).
(See Table 14).

Table 14  Island of Hawaii - 1994 Commercial Plantation Areas (Acres)

Hoea-Kaao 108 5
Kiolakaa 146 6
Waiakea 1,998 400
Niupea 105 0
Kukuohaele 74 0
Bishop[ Estate (Hilo and Kona) 250 1,300
C Brewer (Hilo and Kona) 300 0
Total (Acres) 3,406 1,711

Land Area Requirements

From 1999, the proposed forest industry development initiative would require a total area of new planta-
tions to be 23,900 hectares (59,000 acres). This needs to be built up from 1995 to 1999. Figure 13
shows the total plantation area requirement and the breakdown of the area required for each processing

plant.

Fig.13 Plantation Area Requirement to Supply the Planned Forest Products Industry
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e estimate of merchantable volume available, without allowing for additional investment, is between

0,000 m® to 700,000 m3. Only 505,000 m?® is required from existing resources for the medium density
ﬁberboard mill (385,000 m?) and the chipmill (120,000 m®) to start up as scheduled, provided of course
at the necessary new planting has been carried out. The early start up of these two fiber using plants
ig critical to the whole investment and employment program. Supplies to the veneer and sawn timber
mills are less critical.
planting for the intended medium density fiberboard mill, sawmill, and veneer mill will need to begin in
41995 to achieve the proposed mill start-up times, and not rely too heavily on the existing plantation.

The total forest land requirement (23,500 hectares) represents only 10 percent of the total Prime 2 land
on the island of Hawaii. There is, therefore, ample room for expansion of the proposals made in this
report. Two possibilities in particular could be considered in the near future.

e Plant enough additional areas to allow the chipmill to expand production to its full capacity of
1,000,000 m? input of logs as early as possible.

o Commence a regular annual planting of high quality, long-rotation hardwood species. The lack of
investment elsewhere in this type of forestry will almost certainly result in a shortage of supply.
Investors who are looking more toward increasing their asset value through long-term growth
rather than earlier returns are more likely to be interested in this option. Kamehameha Schools/
Bishop Estate or Pension Funds are possibilities, provided the landholding costs can be deferred
as a charge against the forest. The State will take a pro-active role in this program by making its

land available on a long-term basis.

9. POTENTIAL FOR INDEPENDENT GROWERS

mdependent growers involved in the eucalypt-growing program may be able to operate under a struc-
wre similar to the one already used between cane growers and the Hilo Coast Processing Company.

The details of a new structure for tree growing need to be negotiated. It is likely that the independent

rowers could lease the land for an annual rent. They would be responsible for property taxes, under-
taking the growing of the tree crop, and financing. The land owners’ input would be in the form of an
annual rental charge for the use of the land.

However, as the crop rotation time of six to 15 years is considerably longer than that for sugar cane, it is
envisaged that the independent growers would need to be able to have their rentals deferred until the
sime of harvest. Similarly, their growing costs would be met on a deferred basis, financed by the wood
puyer until the time of harvest, when they would be recovered together with an interest charge. While
this would take care of direct costs, it still would not provide subsistence income to the independent
grower for the intervening years until harvest. It will be necessary to identify a source of funding to meet
ihese subsistence costs. This should, however, be necessary only up until the time of first harvest - that
is for six or 15 years.
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Possible sources are the potential wood buyer; commercial lenders’; a State-supported scheme? or
part-time earnings by the individual grower.

The independent grower will be paid for each cubic meter of each log grade produced and harvested, or
delivered to the utilization plant.

Preliminary labor requirement calculations suggest that a full-time, individual independent grower will be
able to manage a total forest estate of 150 to 200 hectares (370 to 500 acres). This assumes that outside
assistance will be available for key operations such as planting and harvesting, and the seedlings for

planting will be purchased from a central nursery.

10. EMPLOYMENT AND INVESTMENT PROSPECTS

Figure 14 indicates the types of employment which the forestry development program will generate.
The largest employment category concerns forest planting and silviculture. In addition to actual plant-

ing, this covers weed clearance, fertilizing, supervision and quality control work.

Fig.14 Total Employment Generation : Forest Growing and Wood Processing
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Fairly equal numbers will be needed for harvesting, transport, and forest administration. The administra-
tive work includes planning, work scheduling, drafting, accounting, and general management. A smail
number of nursery workers will be required throughout the program.

' Pension Fund Managers as listed in A5.4; Carbon Offset Fund Managers such as OPEC of Los Angeles, California
(Tel [213] 623-0973; Fax [213]489-2995),

2 Examples are Hawaii Production Credit Association; Hawaii Department of Agriculture and others.

Forestry Investment Memorandum 39




While much of the forest growing work is manual or semi-skilled, there is scope for individuals to de-
velop other skills in these occupations. Much of the work will be done on contract, with incentives for
the employees to perform well. The administrative work will require a number of professional employ-
ees, such as foresters and accountants.

The work will result in spin-off employment, which has not been accounted for in this analysis. The
weeding and fertilizing operations will involve chemical companies and machinery distributors, the latter
also being closely involved with the harvesting and transport operations.

Employee numbers have been calculated from estimates of days required for each operation in the
forest growing, harvesting, and transport activities.

A broad estimate of the number of people required for the plant construction and wood processing is
shown in Figure 15. The employee figures include allowances for the build-up period of operation each

plant is expected to experience.

These calculations indicate a long-term employment level for 235 employees to be sustained by the four
wood processing plants.

A large proportion of skilled workers will also be required to staff these plants, including engineers,
computer operators, marketing personnel and accountants.

Fig.15 Wood Processing Employment Generation Includes Mill Construction and Operation
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Combined Employment Requirements

After an initial three-year period of high employment, during the establishment of forests and the con-
struction of the medium density fiberboard mill, there is a five to six-year period when employment falls
to around 200 people. Should funding be available, there is no reason why additional planting cannot be
carried out during this period to smooth the employment levels. Work requirements steadily build up
from this time to the long-term sustainable level of around 450 full-time employees. Table 15 presents

the employment levels over time.

Table 15 Employees Required for Forest Growing and Wood Processing

1995 148 ' 150 298
2000 45 110 155
2005 156 210 365
2010 204 235 439
2015 217 235 452

Employment Multiplier

A large number of retail and service industry people will be required to respond to the needs of the
people directly involved in the forest growing and processing industries.

Recent analysis of employment multipliers associated with the forest industry suggest that a multiplier
of 2.2 is appropriate for determining the number of additional jobs resulting from every direct job. This
indicates that an additional 1,000 jobs will develop as a result of the forestry development program.

This muiltiplier does not include an allowance for downstream processing opportunities, such as laying
up medium density fiberboard with veneer, furniture manufacture, and finished product and exporting

activities.

It must be emphasized that the figures in Table 15 are derived only from the areas and plants proposed
in this integrated plan. These will increase to the extent that investors decide to pursue duplications or
alternatives beyond those proposals. There are no serious marketing or land availability limitations to
prevent this from happening. The essential ingredient of capital investment must, however, also be
available and this Forestry Investment Memorandum is designed to promote its injection.
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- Forestry Investment Opportunities

Table 16 Integrated Forest Industry - Island of Hawaii

Forest Establishment

e For MDF Mill 23.77 1995-2003 2001
¢ For Chipmill 71.31 1995-2003 . 2001
¢ For Veneer Mill 40.29 1995-2012 2010
¢ For Sawmill 10.75 1995-2012 2010
Processing Plants

» MDF 42.87 1995-1999 2000
¢ Chip Export 25.20 2004-2005 2005
* \eneer 15.00 1995-1996 1998
e Sawmill 2.00 1995-1997 1997

Notes to Table 16:

1.

Capital Investment

The appendices provide a breakdown of itemized costs for each opportunity. The competitive-
ness of growing plantations or operating processing plants in Hawaii compared with other coun-

tries is provided.

. Periods of Investment

Periods of investment are related specifically to the integrated scenario provided for the Island of
Hawaii. However, the figures provided will enable interested parties to compile their own pro-

gram.

. Positive Cashflows

The estimate provided above has been compiled from costs and predicted prices at the present
time for the size of project described. They are therefore indicative only. Again, the appendices
provide considerable information to assist interested parties to calculate their own specific esti-
mates.
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