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PARFACE

Zach year the Overseas Development Adminiotrstion (ODA)
commissions a pumbder of ex-post evaluation studies vith
two aiss in mind; firstly, to assess the effeotivensse
of its aid sotivities and seccndly, %0 learn lessons

for improving the effectivensss of future aid sotivities.

This evaluation i{s one such etudy.

Evaluation studies are undertaksn by individuals or by
teans especially recruited for their particular knovledge
vith regard to the sudbject under study. Sometimes these
tesms vill inoclude personnel from ODA (increasingly
teams are a aix of ODA and external perscmmel),

In all cases the reports and conclusions are attridatable
to the authors, vbo are f{inally responsidle for their
contents, and not to ODA.

Bvaluation Unit
Manpover and Evaluation Department



SUMMARY

The forest industry of the Solomon Islands coatributes about 10X of ics
GOP aad provides about 7T of the total vage and salary esploymsnt. However,
current rates of logging will exhaust the existing forests before the yesar 2000
unless replanting takes place. Prom 1966-73, British afd smounting to approxi-
mately £30,000 assisted SIC in & programme of pilot trials of replanting
techniques, and based oo the results of this work a project aiming to replant
13783 ha of Government-owned land vas financed from 1976-79. The cost to
Brictish Aid of cthis project vas £1.84 aillion. (1.1 = 1.3).

The present study was carried out in 1982 to report om project deeign,
exacution and impact. The main findings and comclusions are:-

l. The project vas entirely appropriate to nstiocaal objectives. (3.1).

2. Project design vas soundly based on informstiou availgble
from studies by SIG officers and visiting specialists. (1.4, 2.1, 3.2).

J. Tbe technicsl specificationsof the project wers in general scilentifically
and managerially sound. (3.21, 3.22).

4. The project was in general successful, and has an estimated finsncial
vield of 7.62 snd an Economic Rate of Return of sbout 8X. (5.4, 5.43).

3. Project achievemsnts iucluded:-

Establishment of 13143 ha of plantatiocas (4.01)
Construction of new forestry campe (4.08)
Creation of over 700 jobs in rural areas (5.))

Training of forest staff at all levels (4.08, 5.3)
Developmsat of rosds and communicstions (4.06, 5.2)
Creation of a basis for further rural development (5.2 )
Institution of i{mportant research (4.13)

6. Problems encountered by the project included:-

Over amditious planting targets (4.01, 4.02)
Ucaxpected changes in logging pattern and field survival of treen(4.02,4.17,5.1
Lack of an integral research component (4.13, 4.02)
Slow build-up of trained personnel (4.17, 4.09A, 4.08)
Probleas vith vehicle procurement and servicing (4.06, 4.07)
Allocation of plantatiocns for cattle raising with
insufficient experimental information (4.12)

7. Major recommendations for future projects i{n the Solowon Islsnds are:-

(a) Projects should take account of vehicle procuremsat and servicing
difficulties oo islands remote from the asin {sland of Cusdalcanal. (6.4)

(b) Where changes in project design occur e.g. in logging pattern
or the use of cattle, effective monitoring and reporting to
ODA is needed, 30 thst targets can be modified if oecessary. (6.5, 6.6)

(c) If the recruiting of staff is likely to be delayed, planting
targets may have to be restricted in the early stages of the
project. (6.1, 6.3) '

(d) Timely and comprehensive training programmes are important. (6.))

(e) A large development grojoct should include its owvn capability for
field research. (6.2

(f) Where separate projects shere resources, and can affect each other's
outputs (e.g. cattle under trees), special mansgement arrangements
are called for. (6.5, 6.6).
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List of Acronyms and Abbreviations

MAL Hean saonual incremsnt. Total timber volume produced over a
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cor Gross Domsstic Product
MAL Ministry of Agriculture and Lands.

£ 3 (] Solomon Islands Government



AN EVALUATION OF BRITISR AID TO ASSIST
FOREST DEVELOPIENT IN THE
SOLOMON ISLANMDS
1963 - 1980

SYNOPSIS

Introduction

The forest resources of the Solowmon Islands vill be exhausted by the year
2000 {f the current rates of logging are aaintained. The forest industry
coatridbutes 10X GOP and provides employment for over 1500 people. Timber
vas the secoed largest export earner, after Copra, until 1979, and now
occupies third place.(1.1 = 1,3),

Since 1965 SIC has carried out a programme of research and pilot trials oa
the replanting of logged-over aress. TFrom 1966-68 the C.D. & W. fund
D663 contriduted about £15,000 a year to this work. Prom 1968-71 the
recurrent elemant of the work ves transferred to the country’'s budget, and
from 197! ocovarde finance wvas provided under Project 37, expenditure being
spproximately 4.2 aillion $.I. Dollars(f1.84 million). (1.4).

ODA Project 14302 from 1976-79 vas based on the earlier work and aimed at
planting 15,78) ha of Goveroment-owned land on & islands, using line plancing
techniques, dbuilding forest statioas and providing capital equipment. (2.1).

The preseat study vas carried out in January 1982 to report on project design,
exscution and impact. (Appendices ! and G).

The main findings and coaclusions are:- )

). The project's objectives matched those of SIC in siming to replant
logged-over natural forests (3.1).

2. The design of the project, growing utility bardwoods on a 20 year
rotation was soundly based on information aveilable from pilot crials, from
international specislists, and took into account the prevalence of cyclones.
(1.4, 2.1, 3.2).

3. The techaical specification of cthe project, involving choice of species,

lise planting technology snd forest asnagement, vere, in general, sound.

(3.21, 3.22).

4. The project vas, in general, successtful, achieving over 80X of {ts

planting target, and having an estimated financial yield of 7.6X and an

Bconomic Rats of Return of over 8X. (5.4, 5.43).

S. The achievemsnts of the project were considerable and included:-
Escablishment of 1314) bha of line plantations in logged-over forest. (4.01).

The coostruction of four new forestry camps, vith vorkshops,ourseries
and other facilities. (4.08).

The creation of over 700 jobs {a rural areas. (5.3, 4.09A, 4.098).

Trainiog of staff at all levels {n reforestation and other skillg,
{including research and management. (4.08, 5.3).
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The maintenance and extensios of a network of roads and transport.
(4.06, 4.07, 3.2).

The creation of a basis for further rural development. ($.2).

The appointment of research officers to study urgent probless of
forest entomology, weedgrowth and cettle/tree managemsat. (4.13).

Soms problems encountered by the project led to the slight shortfall

in planting, and to uneven survival in some plantatioas. These included:-

The planting targets were over ambitious (and noted so by the ODA
Porestry Adviser). The shortfall in planting ves due to & variety
of factors including hesvier weed growth then expected, and gsoms
difticuleies with production of planting stock from nurseries.
(4.01, 4.02).

The plasned logging‘pattern was {atensified during the currency of

the project, leading to soil damage and hesvy grovth of weeds especially
clizbers. This led to uneven survival of planted trees. (4.17, 4.02,
s.1). :

There vas 0o integral resesarch coaponent funded wvithin the project. The
existing SIG Forest Resesarch Station at Munds had theoretical responsibilies
for research for the project, and for supplying it with tree seed, but vas
not able to respond to the project's urgent needs, e.§. vhen forest
surseries found it difficult to provide sufficient seedlings for planting.
(4.02, 4.13).

Although training for Range officers under Nev Zesland Aid vas provided,
and a local school for supervisors existed, there vas a slov build up of
trained persounel. The firet cev 2angers were not aveilable until balf vay
through the project. (4.08, 4.09A, 4.17).

Vehicle procurement and servicing wvas carried out under stendatd PWD
contracts, but these proved unreliable on islands remote from the capital
on Guadalcasal, vhere operating conditicns are barsh. (4.06, 4.07).

Shortly after the project begen, areas of plantations vere put under joint
asnagement for cattle grazing (cattle under trees project) finsnced by
ADAB. This change to the project wvas insufficiently backed up by research.
There vas also a lack of coordinaticn in the sanageasnt of these arasas

of joint land use. (4.12, 4.13).

Recommendations for future similar projects in the Solomon Islands are:-

(a) Projects should take account of difficulties {n vehicle specification
procuremant and servicing on islands resote from the capital on
Guadalcansal, and {n particular to set up efficient vorkshops ia
good time if PWD cannot provide an adequate service. (6.4).

(b) It is inevitable that some changes in project design decome necessary
during the currency of a project, and frequent monitoring and reporting
to ODA and needed s0 that targets cas be altared and operationsl
mathods euitably modified if cecesesary. (6.5). This applies to all
physical and financisl reporting, which should be done at & acaths
{ntervals. (6.6.).



(c)

(d)

(o)

(1)

In circumstances vhere recruiting may be delayed it may be
nacessary to reduce targets until a full complement of scaff
is in post. (6.1, 6.3).

Special sttention to training is required, including the use of
short, in-gervice courses at all levels. (6.3).

Large specialized projects, in vhich techniques and asthodologies
are crucial to success, should incorporate their own capadility
for operational field research. (6.2).

Where Cwo or a0re separate projects share the same land and other
TesouTces, e.g. cattle with tree plantaticas, special arrengements
for joint menagement responsibility are necsesary. (6.5).
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1.2

Isportance of the forest and forast industries sector

Forest and land resourcss

The total land area of the 3olomon lslands {s about 2.8 millioa bectares of
vhich aimost 90% {s covered vith forest.

There are four main forest types, coutaining the following main species:

l. Camponosperms brevipetiolats - Calophyllum epp. - Dillenis salowonensis.
2. Powstia pinsata - Calophyllum kajevski - Vitex cofagsus.

3. Terminslia brassii svamp forest.

4. Seall aress of Kauri (Agathis macrophylla) in the Sants Cruz islands.

Most of the land {s held undcr customsry tenure, snd only about 10% of the
lend {s accessible. Of this there are about 165,000 ha of exploitable broad
leaved tropical high forest of vhich sbout 64,000 hectares is os land beld
by the Government. Within this ares about 80X {s suitable for axploitation
and regeveration by planting. The SIC long-tera objective of developing

the forestry sector is being ast sainly on Covernment - owned land wvhich it
scquired, either by purchase or by transfer from expatriste cowpanies during
1962-64 ,vith the single objective of developing a large scale forest industry.

National Forastry Objectives and Policies

The forestry sector's objectives and policies have alvaye deen closely
linked to tha country's overall national objectives and policies.

The first plan for the sector vas drawva up in 1968 and {t vas revised

in 1970 to coiocide victh the new nationsl development plan vhich vas being
prepared. The salient features of that plan were to:-

(1) Progressively scquire timber rights rather then lsnd {tself prior
to licensing for large scale commercial operations in the private
sector.,

(i{) Expand log exports from 230,000 cu metres {n 1970 to 410,000 cu
sstres in 1973,

(111) Encourage furtber processing of logs.

(iv) Cosplete & planting programme of approximately 2000 hectares per
sanus.

(v) Contisuously reviev protection msasures in vater catchment areass.

Ia 1976 careful consideretion vas given to the relationship detween the
rate of utilising the existing resource and that of replacing it. It vas
recognised that there vas no necessary link between the two since
couceptually they can be anslysed separately, but in practice, it vas
considered there were at least two links vhich might make it necessary. The
firet vas vbere therevas s need,if it vas felt desirable,for continuity of
8 domestic forest industry built up on the liquidation and utilisation of
the existing forest, and the second vas vhere ecologicsl conditions require
reforestation,to follow closely dehind logging.



1.3

The forestry policy was reviewed in 1975 caking {nto account thess and
other considerations, the main principles of vhich were:-

(1) Increasing the rats of cimber cucting up to about 400,000 cudbic
mstres log volume per year, of vhich not more than about 285,000
cubic mstres to be exported as logs.

(2) Savailling end further processing wvithin the country of about
ooe-third of the timber production as quickly as possibdle.

(3) Locally processing more of the production, i{f market research
and evalustion show this to be vorthwhile.

(4) Prowoting more videspresd timber working throughout the couatry,
especially vhere logging will assist agricultural development.

(s) Purther studiss to evaluate the most advantageous nev types of
forest crops to grow,

(6) Using of foreign capital, probably a mixture of grant aid,
commstcial investment sad loens, for ths reafforestation progreams
= subject to Government control of the osv crops snd their uses.

(7 Replanting programmes by the Covernment ocn public land to reach
5,000 hectares a year as soon as poesibdle.

(8) Arranging with customary land cwners for contimuing logging oa
customary land and for replanting on selected arsas of customsry
land vith lasdowvner participatiocn in the venturs.

(9) Development of cattle grazing under forset crops.

(10) Extension and advigory services to small savaills and plantations.
This policy i{s the one curteatly in existeace aod the objectives appear
to coincide entirely with the NMatiooal Development Plan Objectives for the
period 1976 to 1979 which vere:-

(1 Counservation of the environment and resources of the Solowmon
Islands.

(2) Incressed esploymsnt, infrastructure and services in rural arsss.
(3 Incressed export sarnings.

4) Incressed Covernmsnt revenue; snd

(s) Increased economic activicy through linkage to other sectors.

Role of the forest and forest industries esctor

The achievements in the forest and forest industriss sector hsve been
ispressive and are based asinly on private inovestmsnt in extraction by four
main foreign cowpanies. These developments msy be judged by the figures

in Table I.1.

The sector is a major contributor to monetary GDP with its share accounting
for batwesn 5-7F of the total over the last 10 years, vhich has helped
considerably to diversify sources of rural income beyond copra acd fishing.



Table 1.1

Foreatry - log froduction and lililisation (cubic metren)

Savn  Timber Veueer  Shretln
Total Bxport Sawm Salen -

Year Log log log Timber log Veneer Salen

Production]| Shipmentis Input Production Ksport Domrallc Input I'vaduclion Frparl
1970 234214 225488 #0626 4311y - aa - - -
1971 266778 297 900% 4302° - na - - -
1972 286284 2770%2 9252 84626 - na - - -
1973 250999 242193 8800 A\0o® ) na - - -
1974 215178 220678 14700 73%0° 148 na - - -
1975 22R58) 208294 19752 8111 1247 A 547 IR} Inl
1976 206117 24612%) 21902 9209 19% AORK 982 hlo A1)
9N 258972 217584 20098 8219 1895 LYA'0 (] w2 7
1978 27922% 24770 2621) 11149 20660 6844 1681 THR 7
1979 299142 298247 8032 1696y 8128 7720 28601 1076 (RN R
1980 100281 252408 A\YS ' 19452 72 12150 M/A 1y N/A

® eatimate

1980

Source: 1970 - 1979 Data from Solomon Inlawia 19R) Sintintien) Year ook

Yigurea supplled Ly Foresiry Divinion af Mlutstry of Nalural Hewoureen




Table 1,2 Major Brporta in Valur Trrms (Slj‘ﬂ_ﬂ_(_‘)
‘) o
1908 1970 1971 1972 1973 1974 1979 1976 19277 197R | 1979
0V .1 Fish, freah & frozen - - 1218 1584 1919 2814 1271 I 67D "7Tn I 14588
031.2 | Fish, ~moked - - - - - 116 0 g IRR s . 438
012 Fish, canned - - - - - 767 11RA 1104 15920 1w b 190
042 Rice and Rice Products - 4 63 2 L 18 2 1" Vailrs Ll I 950
022.1 | Cocoa 19 1] 1] " ) 6s 112 201 553 T ; 648
122.31 | Tobacco (manufactured) - 109 77 6P 27 2R LA} TR 13 9% ! 67
i
221.2 | Copra w2 | 363y 1829 1IR3 oy 9012 4661 WYy M e | 16992
1
221.Y | Pala Kernels - - - - - - - Y apr Lo I 616
242 Wond in the Rough 19 28 Y2RY 2TNR A¥atl] W207 w26 1AM rYad [R5 b | 14721
25%.Y Savn Timher - 2 - - - ? 1% 1 198, 1] l 1146
2R4 Scrap Metal - 118 07 ny 200 (0] 20 ") 1y Do ?
291.1%| Harine Shelle 27 127 77 ny 1 K2 16 0y 179 105 ; 178
422.2 | Pralm 011 - - - - - - - i A1 ") i 6590
11.2 Galdl - ? 13 20 61 T e " y wy ! 173
e e VL
TOTAL DOMFSTIC PXPORTS h758 %658 RRK7 RIIR RR27 17080 11282 19045 DR, 29458 59282
WOOI AS 2 08 INOMENTIC EXINITS 518 50,24 APk .y "y 18 24 21 - n7.m 32‘..5.;- _27“ J_;‘.u ‘ 26.8%

Soumrre:

Solomon Iwlands 1980 Statinticnl Year lonk




Table 1.3

The Porealry Srclor'se Contribution to Central
1 4

Governmentl

Recurrenl Revenue

ITEM 1970 197 1972 197y 1974 1975 1976 1977 1978 179 ;
Tisber Bxport Duty :
Value (S1 £'000) 146 - - - - - - - "24 )
X of total Government
Recurrent Budget 2.1 - = - - - - - 2.5 3.7
Timber levy |
Value (SI £'000) 20 207 262 200 Vs 299 397 A1 A3} - |
]
% of Total Government '
Recurrent Budget 0.3 2.8 3.6 2.7 3.4 3.2 3.9 2.7 0.2 -
Timbher Royslty i
]
Value (SI £'000) \S 45 63 22 27 15 22 1 2 " |
$ of Total l
Recurrent Bodget 0.7 0.6 0.9 0.3} 0.3 0.2 0.2 n.2 0.1 0n.) '
]

Sourcet

Note:

Solomon Islonda 1980 Statistical Year Book

from 1971-77 export duty was effectively iacorporeted in timber levy

(]
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It vas also the country's second largest export earver until 1979 vhen
earuings from fish resched ths same level. The actual coatribution (ses
Tadble 1.2), has fluctusted in the range of 24% to 322 of the country's
total domestic export earnings between 1971 and 1979, which {s cthe latest
year for vhich statistics are availadle.

Coutributions to the Government's recurrent revenue hsve algo been
impressive, forestry baving been the third largest contridutor after copra
and fish in 1979. The principsl components of this contributiocn are given
in Table 1.3. Corporation Tax levied on logging companises' profits has not
been shown slthough this could emount to over $400,000 (FAO/UNDP report to
S16, 197%).

The sector also provides an {mportant ouamber of jobs as the figures in
Table 1.4 shov , particularly since the population {s currently increasing st
a rate of approximately 3.42X per annum.

TABLE 1.4

Esploymsnt in the Forest and Forest Industries' Sector
i |

Employmsnt in the Forest and Forest % of Total Wege and

Year Industries' Sector Salary Esployment
1972 1050 7.2
1979 1672 (ex. replanting programme) 7.3

2051 (inc. n " ) 10.3

Source: Forestry Division and 1980 Statistical Year Book

Most of these jobs are rurally based, and if cthe sector’'s esployment
including the replenting programme is expressed as a percentage of the
vage and salary esployment curreatly svailsble outside Hooisra, the figure
rises to 16.82. 1If che employmsnt created by the replanting progremme is
excluded, the percentage falls to just over 12%.

Overall it is considered that forests snd the industries vhich they support
are & particularly important part of the Solowon Islands' economy. If the
present rats of logging is continued, it has been estimated by the Forestry
Division that by the year 2000, all the country's forest resources vill be
exhsusted and the sector's significant contributions to the economy will
ceass. This fact vas realised by the Forestry Division vhen logging began
and it has correctly =ade every effort to find the vays and asans to re-
sstablish or re-plant the logged areas ever since. This long term planning
{s particularly iaportaat in forestry because of the relatively long tims
required, even in the tropics, to grow trees.

Forsstry Plantation Research and Development up to 1975

British aid for resesrch and development wvas countinuous from 1966. From
1966-68 the contributions were from the CD § W fund end smounted to about
£15,000 per year. During the country's Sixth National Development Plan
(1971-73), 2264 ,000 (S.I.8482,400) vas provided for a prograame of forest
replanting; neerly $,200 hs had been planted by 1975, much of it in the form
of large scale pilot trials oo a range of sites throughout the country.
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The research elemsnt of this davelopment work was carried out by the Rssearch
Section of the Porest Department. This Section had the respoasidility of
providing research services to both the Poreet Depsrtment in gensral and to
the project. It is also responsible for the collecticn and supply of tree
seed for all replanting wvork, the major part of vhich was carried out under
the project. The Section produced a large number of publications (see e.g.
the Resesrch Notes listed at Appendix D) and had compiled much information
oo the species used by the project by the 1970's (a summary of this from
"Silvics of Species”, a research report published in 1980, is given in
Appendix C). Since the Resesrch Sectiom was not under the direction of the
project, however, there vas a tendency for it to continue with past research
vork, rather than to tackle the aew problems as they arose. These problems
vere sainly related to

Seed collection, Storage and trestment
Nursery work

Plantation spacing trials

Weed control

The species and operational trials carried out before 1975 wvere carried

out in slightly different conditions from those under vhich the project
actually operated. MNevertheless many of thess pilot trials were outstandingly
succassful especislly on Gizo Island, weed grovth wvas not s major problem,

snd bence it vas thought uanecessary to try a large number of closer beCween-
tree spacioge than 10 x ) metres.

The Reforestation Project Proposal 1978

GCovernment odbjectives and strategy

A Torestry Division objective vhich vas embodied in the 1975 forest policy

vas tO ensure as far as possidle the continuity of the forest industry and
its contributions to the national economy by the re-estadlishment of the
forest resource after logging. Counsidetabls effort vae directsd at developing
the techniques and securiang funde for the re-stocking of logged forest areas
from the tinms the logging of hardwoods started in the Solomon I[slends in

1965.

Because of the practical links between the logging of the existing resource
and investamnt in reforestation (section 1.2), dboth the areas and the upper
limits to the rate of re-etocking the logged forest were determined. While
io theory there vas no reason vhy the rate of re-stocking should be the
same as the rate of logging, and i{n practice there ware good reasons to
believe that it would be better for it not to be in teras of orgsaisation
and training, tvo factors were considered to aske it esseantial:-

a. Veed snd Creeper grovth:- At the time of formulsting the project
Ta 1973, che cnILSIo evidence suggested that costs would be reduced
by re-stocking areas i=mediately after logging before veed and
particularly Merreaia had becoms fully establisbed.

b. Road Costs:- It vas considered that maintenance and repsir vork
oa roads and bridges vas likaly to be very expensive and therefore
it vas felt that thess costs could be kapt to & ainioum if re-
stocking followed immediately bebind logging, since the compsnies



would need the sems rosds sod would share the costs of asintaining
them. It vas originally projected that plantations would not need
to be maintained from 3 years sfter the dete of planting and it

vas estimated thet moet bridgee would last for that length of tims.

Research bad shown that lins plaating techniques as well as complete clesring
of logged areas would allow the folloving types of crops to be grown:~

(1) prime quality timber
(2) genersl purpose or utility timber
(3) pulpwood

An {mportant question then srose as to vhich of these options would provide
the country vith tha largest oet bepefits. The domestic market in the
Solomon Islands vas not considered to have any aifniucnt effect on the
choice since it vas extremsly small (under 1000 @’ log equivaleat {n

*1973) compared with curreat or likely future production. The majority of
any production vas therefore liksly to be destined to be exported to markets
in the Par Bast, particularly Japsan, Koree, and poseibly China. Rurope

vas also considered a possidilicy.

In developirg & re-stocking strategy the Porestry Division were guided by
the advice of A.J. Leslie vho vas then Chief of the Treod Studiss and
Bconomic Analysis Section of FAO, vho advised in 1972 chat {t vas desiradle:~

(1) "for the Solowon Islands Covercment in the loag rum to own &
substantial part of the nev resource to avoid control by mouopoly
interests, and so that Covernmsnt will be {n & position to "shape
the developmsnt of the forest {odustries”.

. but, with the aim of securing relevent markets.

(2) "to have the ultimate users involved in tha finenciog of
plantations sised st the pulpwood asrket”.

There vere & ocumber of sdvantages in seeking to grow pulpwood crops, such

as earlier returns, greaster esployment in the establishment stage, and less
risk of cyclons damsgs decsuse of the reduced rotation length. Therefore
stteapts wvere sade to interest the pulp and paper companiss in Jepan, vhich
vas likely to be the main aarket for chips, in {nvesting in the plantations.
At that stage they were cunly prepared to finance some pilot trisls oa
Kolombangsrs and it vas considered chat without a greater finsncial {ovolvemsnt
and guarsnteed =arkats, pulpvood production could sot be justified.

In opting for sawlog production, the Forestry Division still had to choose
between the production of prims (or cebinet) and utility quality sawvlogs.
From & sarketing point of viev, it vas felt that there vas & very strong
sttraction for growing prime quality savlogs, provided the correct species
wvere chosen, since future vorld supplies were likely to be of limited
aveilability, and transport costs to Luropesn North Americsn and Austrelisn
sarkets would only account for a small proportion of che total price.
However the disadvantaeges of this opticn were considered to be sufficlently
serious to justify growing primsrily utility quality savlogs. These vere:-

- f{ncressed establishment costs, becsuse the asintenance of cabinet
wood species required veeding for s longer period because of their
slower inicial growth rates than those of utility species.



- cabinet woods require rotations of up to 43 years, compared with
about 20 years for utility timbers. This entails & greater risk
of cyclone damage (see Map 2)..

~ the existing forest resource vas likely to be exhausted by sbout the
year 2000, and by this time prime quality sawlog crops would not
bave reached a harvestable size. Therefore this optiocn would
oot provide the continuity of employmeat which would be possible
it ueilicy quality savlogs were growvm.

There was however concern at the future markets for utility quality
bhardwoods, but on this, Leslie commented s follows:-

"There will certainly be & large demsnd for general purpose (utility)
timbers in sewn, venser and plywood forw. But this wvill be a highly
competitive market for quite a loug tims. With a vide tsnge -
geographically as wvell as physically - of substitutable voods available
any woods in this category would need to have a aarked price sdvantage,
usless, as for exsmple vith the dipterocarps, they have soes physical
sdventages ..... For the 208t part, hovever, for successful expansion
in this market, Solowon Islands' indigenous species or a oumber of the
possible introductions will have to retain the present relative price
sdvantage they hold. This applies vhather the smarket i{s seen in terms
of log exports, or as Japan svings tovards processed wood imports, the
outlet is visualised in terms of sewnwood or veneer or even plywood” .....
sesss "the export carket prospects for the B.S.I.P. forests could

0ot be regarded as & limiting factor io the development of the sector,
provided that any programme for expanded exports based on the indigenous
species - either froe natural forests or from plantations - recognises
that the only carket sdvantage these can hsve is that of lower prices”.

Based on this snalysis, the strategy put forvard in 197S vas, in the absence
of soy indication of iavestoent by the pulp and paper industry, to proceed
victh the establishment of plantations with the ais of growing utility
timbers. However it ves felt that there vas also s good case for planting
8 small proportion of prise quality sawlogs.

For ths reasons alresdy given it vas felt essentisl that re-stockiag should
kaep pace vith logging operations, and therefore estimates of the future
rate of logging of Government iland were =sde vhich thea served as tha basis
for the long term re-stocking plan. This i{s shown in Table 2.1.

Table 2.1 Proposed Atrea (ha) Schedule for the
Restocking of Public Land 1976-198S

Year Viru Kolombangara Vanguou  Shortland St. Cruz  Totsl
1976 1200 1800 300 3300
1977 1200 %00 400 400 400 4800
1978 1200 2800 400 400 400 $200
1979 1200 2800 800 400 400 ‘5600
1980 1200 2800 800 800 300 $900
. 1981 1200 2800 800 800 3600
1962 1200 2800 800 800 3600
1983 1200 2600 800 800 $400
1984 1050 800 1850
1985 800 800
TOTAL 10650 20800 4800 6000 1800 44050

Source: SIG Yorestry Division Technical Note Mo. 1/73
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The project put forvard for financing {s 1975 ves therefore only the
first part of a much larger planned re-stocking programms.

The Projects objective and strategy

The project vas included in the SIG's Mational Developmsnt Plan (1975-79)
and vas part of the larger continuing programme vhose objective vas:-

"The replacemsnt of the native bardwood timber resource after it has
been logged out, with a nev resource of bardwood timber from nan-aede
plantations grown oo pudblic land, so that the S.I. timber industry
and the benefits deriving from it may contine".

(PC(76)(13)).

The strategy to achieve these objectives vas to replant logged over areas
by line planting over the period 1976-79 as follows:-

1976: 1620 ha
1977: 3644 ha
1978: 4858 ha
1979: 5668 ha

This sttategy vas regarded as embitious by the Porestry Adviser, but wvas
pevertheless accepted subject to the provisions outlined {n Section 2.5
below. (see algo Table 4.1). The areas vere to be divided between Viru, -
Kolombangsara, Allardyce, Santa Crus and Gizo, using permanent and temporary
vorkars housed {o specially builc forest stations. (see Hap 1).

This vas to be achieved at a cost of £1,837,205 co British Ald, of vhich
British-uade goods were to be approximately £150,000 and OSAS payments some
£110,000. The balance vas to cover local costs.

.2 Techaical Basis of the project

The techaicel specifications of the project wers based upon wall estadlished
silvicultural ssthods (see below) and a choice of species based upon the
results of silvicultural reseatch carried out vith Bricieh Ald in the
preceding period.

2.21 Line planting msthodology. The principles of this system vere clearly set
ou by Davkine (1958) as follows:-

"eesoo line planting (s the establishment of & tree crop to be closed at
rotation age, in lines spaced at intervals equsl to or slightly greater than
estimated final-crop crowvn diamster.

There are five necessary conditions for line-planting in addition to the
noraal requiremsnts of healthy plant establishment:

1) there amust be little or no demsnd for thiouinge in the ares coacerned.
If thinnings are required the asthod {s less productive than clear
felling and planting; {f large timber and veneer logs are in demand
the system {s suitadle:

1) the gpecies planted mist be fast-groving (five feet of height per year
as & uini=ua), naturally straight and self-pruning; i.e. generally of
the colonising or gap-filling light—demanding type:

1/ Davkins, H.C. (1958). The volume increment of natural tropical high forest
and the lisications on its improvement. Quoted i{n Lamd (1958) Commonweaslth
Forestry Reviev, 48 (1).



J)

4)

)

theare mist be no upper cenopy; only celar-felled, clesr-poisoned or
low secondary forest is suicable:

the regrovth between the planted lines must be non-inflammadle:

broweing snimsls must de sbsent, scarce or of negligible effect on
planted trees.

Provided all five conditions are mat, the mathod can cut the cost of a f{nal
crop to lass than & third of vhat would be incurred by close-planting.
The tachaoique then requires the following:-

6)

n

8)

9)

10)

n

12)

planting lines should bde spaced equal to or slightly mors than -
up to 20 per cent aore {s ressonsble - mean crovn diamster of bealthy
final-crop trees:

plants should de spaced sloug the lines at approximately 1/5th of the
spacing between them to sllow s selection of sbout one-ip-four for the
final crop. 1If poisousd overwood {s likaly to be sbundsnt, as {an very
lightly felled natursl ‘forsst being planted, then up to 30 per ceaot
losses cust be expected and spacing in the lines should be nesrer
1/6th to 1/7th of specing between lines:

planting lines must be vell-clesred about six feet vide st first aod
aade easy to move slong, at lesst aslong one side of the planted trees
by removal of aost, i{ oot all, woody snags. Ouce planted the lines
mst be kapt clean and no over-hanging or threatening growth tolerated.
Since this cleaning vork is confined to & very small fractiocn of the
area lsbour costs are lov and several cleanings (scmstizes up to six
OT seven are vecessary) can be afforded in the first twvelve monchs

and are considered essentisl under most condicions: .

plants mst get svay to & quick start. For most species this msans
using potted stock:

planting mist follow {mmedistely on clearing the planting lines.
Poisoning of the upper canopy also should be timed to let in the light
at the time of planting, not before. It {s recognised, however, that
this is not & precise possibility:

trees arising detween the lines, unless superior in value to the
planted species, must de cut or poisoned ismsdistely they "threatea” the
plants, i.e. before they overshadov them. The grestest threat is froa
Musangs, Trems and Macaranga. Similarly, climbers, over-arching from
the E&:h tegrovth baside the lines, must be vigorously cut back before
they overshadov the plants, provide ladders for cliambers or obstruct
quick sccess along the lines:

thinning slong the lines is & matter of selecting the stems of supsrior
form and height.

The above five principles and seven tachnical guides must be taken very
seriously. Line planting bas very commonly failed and has a bad reputstion
emoug English-spesking tropical foresters becsuse oue or other of the
principles has deen flouted. If sll the above are followed for & species
sensidbly chosen the techaique has & very high chance of success {a tropicsl
forest conditions”.
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These guidelines bave not been suspended, and 208t of their provisiocs vere
mat in the early line-planting trials. Howaver, provision 3 of Davkins' list
« there must be 0o upper canopy - is one of the m0st difficult to ensure. Tbe
shesence of the upper canopy wvas notevorthy in the esrly line plantings on Gizo,
but neglect of line opening and weed tree removal cen very rapidly change the
vhole silvicultursl site. The actual =ethods to be used were based upon the
principles outlined sbove. Lines were to be cut 10 a apart, and trees planted.
at 3 a vithin the lines, giving a total maximum stocking of 330 per ha.
Planting stock vas mainly of potted stock raised from wildings collected dy
workers in the forest.

Thinning and natural sortality were expected to reduce the stocking to 110 per
ha at age 4 years dy wvhich time the intensive veeding period of 3 years would
have been over.

2.22 Species selection
The species selected wvere

Agatbis macrophylla (in logged Agathis forest on Senta Crus oaly).
Terminalia calamansanai
T. brassii

Campoosperas brevipetiolats
!ucnlnzua daglupta
(Swietenia ascrophylla)

Tbese are all suitid to short rotations (up to 15=30 years) and produce (except
for Swietenia) utility grade wood with an accapted market, though prices are

amoag the lowest of the main timber exported from the countrys-

Table 2.2 Prices for SI timbers in 1979. .  USS/wd
Gonostylus 173
Vicex 143
Pomatis 138
Palaquinm 108
Schizomeris 90
Calopbyllum 82
Gaslinas moluccana 80
Teruinalis calemansemai 75
Campuosperma brevipetiolats 66
Terainalias brassii 60
Dillenia L7Y
Celtis 56

Source: P. Miller, privats communicatlon.

The choice of species vas besed on a large cumber of trials, the most relevant
of vhich are oa Gizo Island, Viru, Allsrdyce, Vanikolo, Rove. See pars. 2.24
and Appendix C for further details.

2.2’ ‘ot.tioﬂ 1.““0

The rotation length for all species vas set at 20 yeare, by vhich time logs of
40-50 ca dismeter were expacted.



2.24 Volume estimates

Prom the field trials, msen annual volums (MAI) {ncrement estimates were obtained.
The wide veriety of sites and planting situstions gave a range of values, but for
the aain species the growth rates were excellent dy tropical standards. Table
2.3 belov gives figures for mean dismeter, height incremsnt and individual tree
volume iaocremsst. It should however be noted that the operational planting sites
vere mostly different from those of the ctriels.

Tadle 2.) Growth figures from Silvicultural trials
HAI dismeter HAI beight Volums per Volume
Species tree () (=?/ha)
ca s at 13 yreo assuning
¥ allo
Campuosperns
drevipetiolats 2.2 - 3.1 1.2 = 2.1 0.6 - 0.9 66 - 99
Cucalyptus
deglupta 2.2 - 4.8 1.4 = 4,2 0.7 - 0.8 17 - 88
Casling
.rbot.. 202 - ‘08 10 - 308 o-’ - 1.1 53 - IZl
Svietenia
aacrophylla 1.4 - 2.6 0.9 - 2.3 0.4 - 0.8 o - 88
Terainalis
bl’u.ii 202 - 3‘6 loz - 2.3 "l - 2.‘ |2| - 2“
Terainalia
calamanggnai 1.9 = 1.9 2.6 - 1.1 0.4 = 0.8 44 - 88

Source: derived from figures in Marten and Thowson (1980) The Silvics of species.

The important points to note from these figures, most of vhich are derived from

line planting experiments, are the minimum height increment of gbout one matre

per year (but with frequent figures of 2-4 wetres) and ainimum dismeter increments
of sbout 2 cm. The average volumes per tree are an ind{cation of final volume per
hectare, depending on survival, dut assuming that the planned final stocking o

110 steas/ha yas achieved, total volumes per bectara could coamonly sttain &4

to over 120 a” at age 15, and =ore at age 20. MHost of the species could be expected
to reach & dismeter of 4O c= gt 20 years old.

Svietenis macrophylla (Honduras ashogany) {s a fine hardwood and i{ts lower growth
rate and longer rotation should be seen {n this light. It is bowever susceptidle
to Aabrosis beetle in Pijian plantations.

2.3 Implementation Plan.

The programmes wvers {mplemented through Porast Division Staff, with planned
planting tergets as given in Table 2.1. As all the planting sites were on
Govarnment land, very fev local {nhaditants were available as forest workers, and
the labour force of 150-200 vas to be expanded to sbout 800 with che project fully
operational.
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Table 2.4 PHASING OF VENICLY REQUIRLIMENTS
Required Mo Type of Vehicle Probadle Source & Locatioca EXISTING
at .74 MEW MWD STOCK VD POOL
May 1976 2 3 toa tipper ! Kol/1 Viru
" k) 3-4 ton truck | Kol/2 viru
- ! Grader (Ex LPT) . Kol
- 2 Landrover/Pickups 1 Kol/1 wiru
" 2 Tractors W.Front end
loaders 1 Kol/1 Viru
" 1 Tractor Allerdyce
" 3 Trailers I Kol/1 Viru
A}
" 2 Towed Rollers | Kol/1 Viru
" | Towed/attached Crader ? ?
" 8 Motor cyclas J Kol/3 viru
. IAL/1 SC
" | 3-4 Toa Truck/Tractor Santa Crus
é Trafiler (temporary)
Dec 1976 2 3-4 ton trucks 2 Kol
? Barly 3-4 toa trucks | Santa Crus
(replace T4T)
| Vaaguou
1 | Tractor & Trailer Vangunu
2 M/C | Van/1 SC
Dec 1977 2 -4 Toa Trucks 2 Kol
- 1978 ) 3-4 Toa Truck | Senta Crus
| 3-4 Toa Truck | Shortlands
| Tractor Trailer | Shortlands
k| n/c ! Kol/2 Shor
1978 18 Replace 2 Tippers 2 Kol
3 Trucks Ivx
Dec 1978 2 3-4 Toa Trucks 2 Kol
1 3-4 Toa Truck | Vengunu
1979 14 Replace 4 x 34 2 Kol | Senta Crus
Toa trucks | Van

Bote: Replecement of Tractors & Trailers end Motor cycles after 2-3 years
48 Bacesssry

Replacement of Trucks/Tippers after 40,000 miles either by withdraval
to pool or by sale locally

Source: PC(76)(13))



Vebicles. Vehicles were to be obtained specifically for the project
but maintained under standard PWD conditions with a hire charge levied to
cover aaintenance and veplacement cost. MNev Zesland eid provided soms vehicles.
The pbased requiremsnts for vehicles is given in Tadle 2.4.

Housing. Accommodation for worksrs vas to be constructed using local
tiaber on suitable sites in the main planting sress: Arara(Viru), loloho,
Poitete and Manigis{ (Kolowbangara) and Santa Crusz.
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Staff and Labour

¥o datails of the actusl sumber of staff that {t ves estimsted would be
required over the period 1976 to 1979 were given in the project subaission,
sltbough aggregsted costs of salaries wers. A provisional estimate of the
staffing structure apparently eavisaged by the Forestry Division vas obtained
from their filas and {s given in Tadle 2.S5.

Table 2.8 Provigiona)l Estimate of Project Staffing Structure

Post Level 1976 1977 1978
Senior Porest 0ffice 7 1 2 2
Yorest Officer 6 3 3 4
Assistant Forest Officer L] 7 ?
Porest Ranger I and II 3/4 19 % 29
Cleck I &nd II 3/4 ] ]
Junfor Clark 2 s s s

Source: Draft Application for Development Ald 1974

The anticipated labour supervisory structure vas for ous Forest Ranger of
eigh level 2 or | to be in charge of the following:-

| Porest Worker Level 2
3 TPorest Worksrs Level 1A
21 Lladourers Level 13

Ho estimates of the anticipsted oumber of mandays or forest vorkars who would

be employed on the project were given in the project submission dut these

bave bdeen derived from the estimsted labour costs given in the project submission
and are given in Table 2.6.

Table overleat/...



22

Table 2.6 Derived Estimated Mandays and Mumber of Men for
Yorest Regeneration Project 1976-1979

Location Unics 1976 1977 1978 1979
Rolombangera |  M/days 3 | 28630 | seoco | s1iso | 91100
%o of men 143 280 406 436
Viru M/days 43400 43450 43450 43430
Mo of men 217 217 217 217
Allardyce M/days 4800 3750 1250 1250
o of men T 19 5 6
Santa Crus M/daye 2370 10500 16030 17250
%o of men 12 33 80 86
Vanguau M/days - 8200 14200 23250
Yo of men - 41 n 116
Shortlands M/days - - 8200 14200
%o of asn 41 n
TOTAL M/days 79220 121900 164 306 190480
No of =en 396 610 821 952

Footnote: | Calculated by assuming a cost per productive Manday of
32 as indicated in project submission

2 Calculated by assuming 200 effective working days per year.
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Training

No specific training element vas included in the implementation plan, but the
existing training structure vas to be used in the wormal vay, and Nev 2ealand
8id vas also to be used vo train Forest Ranger recruits. Originally the
propossl was for two bdatches of twelve rangers; the first to be ready for
posting to the project in 1978.

Existing senior staff in the Forestry Division were to make use of the
Coamonwealth Forestry Institute Research and Management courses as required.

Isplementing Authority

The implementing authority for the project for the Soloaon Islands Covernment
vas the Poreatry Division of the Ministry of Natural Resources since this vas
the organisetion with the necessary skills and experience. Hovever during 1974
tbe Forestry Division felt that this arrangesent aight not necessarily de the
o8t appropriaste for undertaking the project because of its size and the quasi-
commercial nature of the investoent. More specifically it vas felt that the
Government accounting and stores procedures, and staffing structures ®ight not
provide the flexidility or sufficient inforaation for the successful implementation
of the project. These possible limitations vere not noted in the project
subaission to ODA. Hovever the Government arranged for an FAO/UNDP Mission to
visit the Solomocns {n 1975, to investigate the implications, and the advantages
and disadvantages of setting up s statutory body to iapleasnt the project.

2.4 Pinancial and Bconomic Appraisal of the Project

2.4) Pinancial Appraisal

The financial appraissls wvere undertsken for the vhole of the proposed re-stocking
programme covering the period 1976 to 1985 even though the project vas only for
the period 1976 ~ 1979. The reasons given for this were that the ares hed to be
large enough to be commercially viable; soms of the fixed investment made during
1976 - 1979 will be used in the second stage and expenditure prior to 1976 vas
considered to de mainly research.

Costs

The costs used in the eppraisal vere those projected for 1976 to 1979 in the
project document, and were based on 1975 prices. A detailed dreskdown is given
fn Table 2.7. Purther estinstes were made at 1975 prices for plenting and
maintaining the vhole of the reasining ares of governaent land beyond 1979, and
the results are shown {n Table 2.8.

Volume projection

In the main sppraisal it vas assumed that the trees would be grovn on a 20 year
rotation and would yield 140 ®3/hs at the time of clearfelling on the basis of
the line planting proposals ocutlined {n section 2.2. It vas recognised that

both lover and higher yields might be achieved and probabilities were attached to
the various outcomes as showvn ia Table 2.9, ’nd this gave an expected outcoms

of 138 o3 per ha. vhich vas rounded to 140 =°/ha.
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Table 2.7 Bstimated Project Costs by Categories in 1975 Prices
(s.I. §)
1076 1977 107R 1979 Total '
1 wages (Pleld Operstions)| 159,000 | 244,000 320,000 i 382,000 1,114, 00K
2 Salaries 32,900 47,500 60,200 64,200 204,800
28 0SAS 33,0% 0,200 47,100 22,900 133.2%
|3 Matersais & Equipeeat 43,000 | 36,400 [ 46,200 | 44,500 171.100 |
& POL Diesel & MM 5,000 | 10,000 12,700 13,0%0 . 40,730
5 FPV (Depreciation?) 30,000 44,300 %6,900 9,300 190, 500
5a Workshop Equipment 10,000 10,000 !
6 Travelling & Transport 21,700 29,100 35,500 37,000 123,300
7 Buildings (includes
Labon:g 159,000 192,100 60,000 3,000 276,100
& Boats and Outboards 3,1%0 2,000 4,0%0 1,200 11,000
9 Miscellaneous &
Contingencies 4,0% 6,800 8,2% 8,350 27,4%
Total 301,7%0 603,000 657,900 637,600 2,402,2%
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Tadle 2.8 Estimated Cash Plov of Project at 1975 Prices for

Restocking Governmsnt Land

Estinated Expenditure Estizated Income
Year (s1 $'000) (£14'000)
19T 501
o 000
e o587
| P o33
1930 720
81 30
82 720
83 565
85 Shk
1985 129
86 104
87 85
a8 18]
8q 59
19%0 b
91 29
92 15
b)) p)
94 900
1995 1,460
90 1,440
a7 1, %40
98 1,440
99 1,440
2000 1,440
01 1,640
02 1,440
03 1,440
04 1,40
2005 1, b0
od 1, k0
o7 1,440
06 1,440
09 1, 440
2010 1,40
11 1,440
12 900
TOTAL 6,027 23,520
Source: ODA Project Coemittee Submission 1975

Wote: Incoms estimstes are based on volums from
areas planted froa 1976 ouwarde.
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Tadle 2.9 Projcgtﬂ Timber Yields and Prodabilicies

(1) Eatimated yiald of
Logs w3/ha 126 164 140 47 154

(11) Probabdility 0.15 0.28 0.4 0.15 0.0

(1) = (i) 19 : 1] 6 22 8
Expected Volume Yield 138 a)/hg

Source: ODA Projects Committee Submission 1975
and Forestry Division DTN 1/73

Xczation Length and Phasing of !umuinl

In preparing the estimated incoms in Tadle 2.8, two different vays of phasing
incoms were exsmined. One was based on the assuzption that the re-stocked area
of land would be limited to 48,500 ba. and harveeting would need to be on a
sustained yield basis, {.s. an equal ares basis over 20 years, and the other
involved the assumaption that the traes would be felled vhen thay reached 20 years
of age, i.a. the aress felled each year would coincide with the eress planted

20 years esrlier. The former vas considered the aore sppropriate assumption

and is the basis of Tadle 2.Q9. 1In this, it is assumed chat approxisately 2,400
ha. are felled each year-apert froo the first aand last years, and crop rotation
lengths will vary between 20 and 36 years. In retrospect, this is certainly

the most realistic 4ssugption of the two, but the projected volume production vas
left unchanged at 140 = /ha

ore de considered to significantly under-
estizated. It {s however difficult to quantify the extent of this precisely.

Income

It vas sssuned that the Covernment would charge a levy or stumpage on the volume

of standing timber wvhich would be logged and marketed by private companies vho

wvould elso be responsidle for locgl processing. The stuampage rete vhich the Porastry
Division expected vae $4.24 per -’ aad comprised tbe residusl that would remain
after logging co=panies' operating costs (including profits) hava been deducted

from the selling price of timber.

Ia calculating the price of harvested timber om vhich the stumpage vas calculated,
80 resl price incrasse from those prevailing in 1972 vas assumed. At that tine,
tha stumpage rats lovicd.sn tiader vas $1.32 per w3. In 1978 prices this wvas
cqui:,lcnt to $1.92 per vhich vas very close to tha actual stumpags of SI $1.85
per in 197S.

It vas aleoc assumed that there would be cost savinge for companies vhes harvesting
plantation crops compareqd vwith naturel foreets vhich vould ellow the stumpage to
be reised dy $1.94 per m°’. This would be made up of ;-

(1) Seving in roed costs through te oing existing roads
vhich would amount to $0.88 pcr-:gt

(11)  Extraction coets would be lower because the trees would de
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planted closer together gnd {n straight lines end they
wvould therefore be more essy to bandle coapared with the
lov deneity random scatter of trees in the natural forest.
Estimated cost savings of nwro!h.toly 252 were assumed
to be equivalent to $1.03 per a’.

In sddition it was assumed that the crops would achieve a higher price on
world sarkets becsuse the trees would be 20re uniform and of better qualicy
and this would sllow the Covernmant to {ncrease the stumpage by an extra
$0.44 per 3 vithout difficulty.

Pipancial Appraisal Results

It vas estizated on tha basis of the cash flow projection {n Table 2.8

and the assumptions given above, that the project would provide a financial
yield of 5.5X. If barvesting of the crop vas oot undertaken ou s sugtained
yield basis, but vas related to a 20 year rotation and the sctual planting
years, the financial yield would de 7%.

2.42 Sensitivicy Analysis for Pinancial Appraisal

Possidle variaticns in the priacipal assumpticn telating to rotatiocn length,
yield and stumpage were also investigated.

Rotation Leogeh

The Porestry Division considersd that ou thbe tree groweh data sveilable by 1978, .-
rotation lengths of 15 years might be possible end tha impect of this on financial
vielde vas {nvestigated.

Yield

The Porestry Advisar st ODA cousidered that yields of 140 wd/ha uight de over
optimistic particularly during the project period becsuse of the rapid expansion
of the project vhich would {avolve &mongst other things, the recruitesat and
training of more vorkers end staff. Therefore the impact of obtaining sewvlog
yields of only 105 =3/ha vere also examined. .

Stumpage

It vas recognized tbat this would depend on the future price of tiaber vhich vas
difficult to forecast so far abead. Bowever since projected stumpage depended to
& large extent on achigving cost savings, the impsct of reduced logging cost
savings of $1.05_per vas exsmined by sssuming future stuspage levels would be
ouly $3.18 per = compared with $4.23 per w9 in the main anslysis.

The resultsobtained by varying these assusptions sre showvn in Table 2.10 overleaf.
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Table 2.10 TFinancial Rates of Return (to nearest 0.5%)
Resulting from the Sensitivity Analyses
Rotation Length & Timber Yield per Bactare
Stuspage Level 15 years 20 years
108 IJ[M 140 -’/tu 105 wd/ha 140 -3[b,c

$ 3.18 par w3 4.52 6.8% 3.0% 4.52
$4.23 par &3 6.52 8.0% 4.52 5.52

Source: ODA Projects Committee Submission 197S

Subjectivity probobilitiu vere sttached to those outcomss by the
Forestry Adviser and DTEU in which it was considered that a 20 year

rotation vas three timss wore likely than & 15 year occe, and equasl

veighta vere attached to the outcomes for the other parameters.

The expected financial rate of return vas then calculated to be 4.9%

based on the prodadility distribution showan in Table 2.1}

Table 2.11
Calculating the Expected
Rate of Return

Probability Discribution Assumed for
FPinancial

(1) rinancial Rate of
Return b 4 4.5% 5.5% 6.52 8.0%
(11) Prodabdility of
Occurring 0.188 0.438 0.188 0.128 0.063
(1) = (i4) 0.564 1.971 1.034 0.813 0.504
Source: ODA Projects Submission 1975
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2.43 Ecooomic Appraisal

The economic appraisal, like the financial appraisal, vas undertaken for the
vhole of the proposed re-stocking programme covering the period 1976 to 198S.

Costs

Aparet from the price of ungkilled labour, econocmic costs were assumed to be
identical to the financial costs.

Perscnal emolumsats with supplementatios payments included where spplicable,
vere considered to be satisfactory epproximations to world prices.

The finsncial cost of petrol, diesel oil, etc., used by Goveriaent {s shown
ocet of tax.

The cost of {mported equipment included soms small customs duties oa some
{teas but these were not cousidered to be large snough to warrant attenticn.

Careful consideration wvas given to the selection of the shadow vage race (SWR).
Porestry Division estimstes based oo local research had indicated a rate of

40 cents per day. Subsequent limited evidence suggested thet it uight be cloger
to 50 cents per day, and it vas agreed by the Solowon Islands Planning Office
and the DTEZU that this latter figure should be used. This compared vith an
actual aversge daily labour cost of $2.00 on s vage scale vhich ranged from
$1.68 to $4.564.

The estimated costgfor the progresme are shown in Table 2.12.
Benefits

The stumpage rate used in the financial analysis vas calculated as the residual
standing valus for the trees after subtracting estimsted average production costs
from estisated product price. It was assumed that so long as ths Solomon Islands
ssvlogs remained competitive at that price in wvorld markets (most vas destined
for export), the residual of $4.2) per wvould de s reasonadle nsasure of the
vorld cet price for standing timber. The estimsted benefits under the seme
rotacion length and yield assusption of $140 23/ha are also shown {n Table 2.44.

Ic vas felt that other denefits vhich could oot de included in the analysis
would flov from tha vhole programme of which this project is ¢ part. These ars
given in Section 2.48.

Economic Rate of Return

The economic rate of return for the project using the cash flow projection in
Table 2.44 vas 8X.

Table overleaf...
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Table 2.12 Projection of the Ecooomic Costs and Benefi:s

of the Project at 1978 Values
ESTIMATED
YEAR ECONOMIC
COSTS BENEFITS
(g'000) ($1000)
1T e l
- anh
¢ 816 !
9 356
1980 420
a1 424
82 409
83 300
8, . 166
1985 33
8o 28
< 23
a8 20
! 8o 16
1990 12
91 8
92 &
i 93 1
A %0
1995 1,440
90 1, %40
97 1,840
98 1, &40
99 1,440
2000 1,440
01 1,440
02 1,440
03 1,440
04 1,440
200% 1,440
o 1, 440
ov 1,440
o/ 1,440
0Q 1,440
2010 0
TOTAL S 17 23,520

Source: ODA Projects Committee Submission 1975

Note: Iocoms estimates are dased on volume from
atess planted from 1976 onwards.
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2.44 Sensicivity Adslyeis for Economic Appraisal

As in the financisl appraisal (Section 2.42), the effects of varying the
assumptions of stumpage rate, yield and rotatica length were {iovestigated.
The results are shown i{n Tadle 2.13.

Table 2.13 Rates of Return (to nearest 0.35%) Resulting from

—the Sensitivicy Anslyses
A Rotation Leagth & Timber Yield per Hectare
1S years 20 years
Stumpage Lavel
105 a3/he 140 #3/ha 103 =3/ba 140 a)/ha
$ 3.18 per o3 [} & 9.0 $.52 2
$ 4.23 per &3 9.52 .02 7.0% [}

Source: ODA Projects Committee Submission 197

It vas aleo calculated that if a shadow vage rate of $1.00 per day was adopted,
the aconomic rates of return {n the table would be lower by 1.5X {n the case
of those which sre 8% and above, and 12 for the others. Thbis vas estimated to
be equivalent to increasing costs by 292 and was felt to be evidance that the
project vas oot sensitive to quite large incresses in cost.

The sems probebdilities used in the finenciel analyses vera sttached to different
outcomes and these are shown {n Tadle 2.14.

Table 2.14 Prodadility Distridution Assumed for Calculating the

gxpected Ecooomic Rate of Return
(1) Bconomic Rete of Return | $.5% T [} 9z 942 12
(1) Prodadilicy of Occurring| 0.188 | 0,375 | 0.025 | 0.063] 0.063| 0.063
(1) = (i) 1.034 | 2.628] 2.00 N.567] 0.599 | 0.693

Sourcet ODA Projacts Committes Submission 197$

This gave an expected rate of return of 7.52%. It was also calculated that {f o
shadow wage rate of $1.00 per day was included in the probabdilicy function, then
the expected economic rate of return would f£all to 7% calculated on the same basia
as before. .

The DTEU considered that s decision should be mede on the basis of the expected
rate Of retum,and felt that the sccounting rate of interest for the Solomon
Islands would de above 7.
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The project ves recommsnded for approval, and the DTEU accepted the rate
of return after bearing in aind the relative poverty of most $Solowmoa

Islanders,
progremmes

the unquantified benefits, and the likelihood that future planting
wvould be more productive.

2.45 Other Boo-Quantified Benefits

Consideradle and important benefits, which were in addition to those included
{n che anslysis of quantified costs and benefits, were felt to be l1ikely to
result from the restocking progremme. These were:-

l.

2.

3.

There would be a potential yleld of pulpwood from material not
used as sav or peeler logs which vas not {ncluded in the analyeis.

As tbe analysis included stumpage revenus coly on the benefit side,
there would be additionsl benefits from harvesting and local
procsssing of the produce. These vere likely to be consideredble {n
terms of employmsot export earnings and government revenus,additional

to stumpage.

The project should allow the development of more productive
silvicultural systems.

Training of persounel for the restocking work {s an integral and
{mportant part of the project in the early years, and therefore since
costs of this training were included in the project costs, the
training output would be en additional benefit.

The first plantation crop and its barvesting would creste couditiocas
enadling more intensive and productive use of ths lsnd to be economically
feasible, vhether for further forsst crops or other uses.

Tbe programms would encourage the existing timber industry to invest
{n large scale locel processing for timber froa the natural forests
since they would have soms assurance of future local supplies.

The programms should attract additional investmeat in planting new
forest crops sources outside the Covernment lands.

Tbere would be a consideradle edvantage froa the provision of
esployment in rural sreas. While a reduced opportunity cost of
labour vas assumed in the economic analyses by use of shadow vage
rate, the location of employment in rural arese vas considered to
be an sdditional econoaic benefit through saving of social coets
through uoplanced and uoproductive urban spresd. It vas separately
felt to ba of very coansiderable social and political isportance.

2.3 0 DA Project Submission Uodertakings

It wvas considered imperative that progress of the project should be monitored by
regular visits by ODA's Forestry Adviser, and {n addition epproval wes given

subjec: to
(1)

(14)

the following:-

thet tbe progreame be rephased should the arrival of critical.
skilled labour and vehicle {inputs be delayed beyond the assumed
starting date (pars 30 project document)

that the planting and tending operaticns are iz no vay skimped
{n order to achieve grester acresge (paras !7 and 37 project
document)
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(141) chat che planting rate is curtailed if thete is the slightest
fear that satisfactory eetsdlishment is not being schieved
(paras 17 and 37 project document)

(iv)  cthat the area curreatly being logged be replanted first and
ouly theteafter the backlog (para 36 project document).

Of these, items (ii) ({1i) end (iv) were to be mouitored by the Forestry
Adviser during his regular visits.

3. Evaluation of Project's Objectives and Technical Basis

3.1 Validicy of original objectives and strstegy. Accepting the decision of
SIC to reforest Government land, and oot customary lsnd, the objectives
considered in detail i{n para 2.!., and the strategy designed to meet them would
appear to bs entirely valid for the vhole period of the project. In psrticular,
the adoption of an extensive aethod of working (lise planting) wvas logical, as
i¢ is flexidle both in mseting targets and in its acceptance of a variecty of
forest states following logging.

3.2 Velidity of the silvicultural basis for the project. It {s true that there
are very fewv successful examples of the large-ecale application of line planting in
the tropics. The principle and rules quoted in para 2.2 are an {ndcatica of how
difficult it {s to a2met all the requiresents in any particular situation end s
majority cf tropical countries has sought the option of dense moooculturs planta- -
tions for their future wood supplies.

In the Solowomns however, and in particular on Gizo Island wvhare the tirst out-
standingly successful line plantings were carried out, Dewkins' specifications
are mat extramsly well, {,e.

|. ¥o demand for thinnings

2. Tast initisl beight growth - 1.3 a a year schiaved early on
many sites. All the species chosen (except Agachis) are straighe,
self pruning and uatural gap-fillars.

3. The cancpy vas either felled or poisoned
4. It is virtuslly impossible to burm the Solomon Islands forests
S. Until the edvent of cattle, there wvere 00 broveing animals.

Host of the other rules are mat. Hovever, in the sstter of nursery stock the supply

of young wild seedlings vas unadle to provide enough stock for transplanting to fill

the gap in oursery production. It vas also often difficult to obtain suicable seedlings
to give the desired species aix.

3.21  Establishment techaique. The sssuaption on land preparation (poisoning

sod line cutting), planting and weeding were sound {n the light of previous
experience. Altbough the cliaber Marreais vas knowvm, it vas not an all-enveloping
pest anywhere and carefully controlTed and timely weeding, climber cutting and

line opening provided quite adequate control. The project sssumed a certain level
of logging which did not {aclude the removal of "super smalls”, and intensive
clearing folloved by Merremia invasion had not been noted.

3.22 Validity of species choice. The species chosen all produced utility grade
vood with market acceptance though juvenile wood of soms species was not really
known. A good deal was known about site preferences of the different species,
and although Terminslia brassii vas prodably the only species with marked site
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limitations (to wetter sites), the reliance oo wildings and difficulties with

seed of other species (notably %gsgggifgsgg brevipetolata vhich is the least
site-sensitive species) led to oaslstencies In EE: dlstridution of species

to sites.

The sudden tise of the Merremis climber prodles which was not serious on the
eerlisr sites planted, revealed that both the Terminalis species, especially

I. calamansansi, are particularly susceptidle to climber damage. . brevipetiolats,
as soted above, vas in shore supply, yet is the most resistant species to 55::::!:

infestation.



i3

'H Analysis of Project Design and Implementation

4.01 DPlanting Targets

The planting targets during the project period are showvn in Table 4.!.below. The
total project target for the period 1976-79 wvas 135790 ha (39000 acres) snd the
target for 1973 and the preceding years vas 6072 hg (15000 acres).

The shortfalls in both tergets {s undenisble, dut the achievemsnts (n planting
13143 ha vere considerable. There vas perbaps undus coocern vith planting targets
and some neglect of weeding and maintenancs, especially on Kolombangars. Ia
addition shortfalls {n planting {n Kolombangara were partly dus to uareliadble
barvesting.

Table 4.1 Plant targets and echievemants to 1980,hactares

YTear Planting hv:::d;::l::tic Actual Cumulative
targets Tores tviser Planted */-
(1976)
Fp to 1978 (6072) - (s181)
1976 1620 1218 1718 e 98
1977 L3644 429 1648 -1898
‘1978 4898 4040 4054 =2702
1979 3668 4858 3078 5292
1380 - 2648 «264 70
15790 12550 13143
foutside project period

Source: Report PC(76 (13), 1976 plus comments by Torestry Adviser, and
SIG records.

The distributicn of all aress planted by the end of 1980, wvas:-~

Viru 5929 ha
Kolombangsra 6249
Allardyce 2229
Santa Crus a2
Giso 1169
TIVEY ba

The reasons for the shortfalls appear to have been largely admin{strative rather
then technical, as detailed in subsequent paragraphs.
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The proportiocns of different species planted in the Project aress from
1974-1980 are given {n Tebdle 4.2.

Table 4.2 Parcantages of species planted

Species Years )

74 18 76 77 78 79 80
Caspoosperas
brevipetiolaca 59 88 67 40 26 33 3
Terainalis
brassii 19 7 17 19 13 11 16
T. calamangenai 2 - 3 13 7 8 21 17
Eucalyptus degluptas 3 20 26 8 8
Agathis macrophylla ’ 13 24 2% 22
Caslina ardores b
Svietenia
macrophylla 2 1 -
Otbers ! ! ]

Source: SIG Forest Departmant Cospartasnt Records

It will be noted that the percentage of C. bdravi tiolata has dropped
considerably dus to & combinstion of seed pro +» sbortage of wildings
sod & move svay from Allardyce as a asjor planting site (vhere the species vas pleatiful)

4.02 Raduced Survival

Appendix A contains details of survival by aress and cospartments based on the

PIP progra=me. The programe identified the total number of stems, and the numder
of "0.K." stems, the latter being tbose subjectively regarded as being of good
quality for the final crop. The diffaresce vas one of opinion, and non "0.K." trees
often recover. The overall figures, however, shov lower survival rates than
estimated, though the design of the saxpling system aade it difficult to apply the
results to & vhole compartment wvith conf{dence.

Tadble 4.) Survival at the end of 1980 for line plantations

Staticn Ares Average survival Average survival
ha all stems per ha OKX steas per ha

Gizo 1169 84 3
Allaxdyce 2229 97 68
Viru 3929 - 105
Sants Cruz 2211 n/a u/a

Kolombangara 6249 - 108
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Tbe reascn for this reduced survival are central to this study and they are
complax. The mein reascus seem to be

(a) Differences in forest structure and logging pattern
(d) Resulting from this, differing levels of weed competition

(c) Variadility of frequancy and quality of weeding arising from
organizaticnal prodlems of staff, labour and vehicles.

(d) Variadility of plenting stock quality

Porest structure and logging pattern. Pvidence bas sccumulated
that logging intensity, that is the sumber and size of trees removed and the
corresponding dansge and canopy disturbence bas sdversely affected the replant-
ing programme. The damage includes soil compaction, vhich in turn is affected by
soil type and slope. The single asjor factor in survival {s Merremia & cliaber
of quite extraordinary vigour, and & factor that vas oot foreseen wvheo the
project vas dravn up. The logging of "supersmall” logs vhich aight sppear to de
desirable because of itsenhanced utilisation, vas slso not envisaged in the original
project. This bas led to increased soil damage, and hence to incressed Merremis
grovth, vhich is turn has reduced survival of the planted trees. This could oot
bave been foreseen {n the original subaission.

Organisatiocn and productivity of work forcs. All the areas felled
and replanted wers carried out oo Covernment land, vhers there vere oo local )
inhebitants. All the workforcs therefore had to be transported from other islands -
and housed.

The {mportance of quick replanting whilst the logging roads were still in good
order bas been referred to above, and the large areas clearly stretched the
logistice of labour bandling beyond efficient limits. New recruite to the vork
force, often from distant parts of the couatry, bad little experience of forestry
votk; experienced senior staff vere lost froa the country after 1976, and there
vas & lack of supervisory staff for the Increased work force. Increased vork
loads for the senior staff, over the building prograzme and vehicle procutemsat and
saintenance for instance, led to poorer supervision of the basically poorer work
forca. The new suparvisors trained with Mew Zealand gid did not becoas availadla
unt{l late 1978.

Quality of planting stock. Reliance oo wildings for the bulk of
planting stock meant that, in theory, increased areas of logging aede evailable
increased oumbers of seedlings for replanting. Io practice, natural regessraticn
is very uneven and in order to schieve targets unsuitable plants were often
collected. Planning tha planting programme vas therefore made difficulc. Lack
of resasrch and training led to poOT sursery practica and some nursery stock vas
planted either too small, or vith poor root systeas.

Tbe slternative and better approach to raising oursery stock is reising transplagte
from seeds. Seed collection vas the responeibility of the Resesrch Section (not
part of the project), as vas resesrch. Since no ressarch component was {ncluded

in the project, seed problems weres not studied irmediately the problecs became
apparent. Terainalis calaaansansi, Pucalyptus deglupts, Cmelina sardoree presented
20 probleas, but osperas Snvigo:xo[an Ras prove uum[y cule to

raise successfully {rom seed. L. 2rassi: vas difficulc to Landle, but as the project
progressed 20re success vas obtained with the use of very frash seed.

The quality of cursery stock thus suffered both from the sudden expansion of the
planting programse, and from the lack of reseatch capadbilicy.
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4.0) Permanent Inventory Plot Progremme

A permanent inventory plot prograsme vas initisted by the Porestry Divisioe
in about 1968. The systea vas designad to provide long ters information on
tree growth rates and to check on the origingl growth projections by randomly
sampling 4 per cent of the eree planted. The Research Section vas responsidle
for setting up the plots and for undertaking the annual measuremsnts.

The increased rate of planting from 1976 onwards placed s consideradly incressed
burden bdoth in time and manpower oa the Research Section for which little allowance
vas ssde. This =eant thetthe work programme ran behind scheduls until 4 psas
officer ves appointed in 1979

The Manageoent Section had 00 survey team to inspect restocked avess, and it vas
the responsidility of the officer in charge of each station to mositor crop
perforaance and to plan the necessary work schedules for beating up (replacing
failed trees), and maintenancas.

Since the success of the project depended on ieving a final stocking of
approximately 111 stens per hectare, or 140 per hectare, it wvas extremsly
{mportant for manasgement to aonitor the progress of crop survival and developmsnt
and in particular to bave detsiled {nformation on the following:-

~ wsurvival after initial beating up.
- sdequacy and frequency of maintenance operations.

- mnaintenance requiremsnts {f any {n crops older than 3 years
(the age vben aaintenance would oo longer be required ia the
project submission).

It is considered that it would have assisted the successful implementation of

the project if e separate inventory tean hed been set up at the start of the project
under the coutrol of the person in charge of the day-to-day managemsnt of the
project. In this way, provided adequate staff and funds were evailable to cope
with the increasing vork progra=me, =ansgement would hgve been in & position to
sooitor the survival and development of the crop and to taka sppropriate remsdial
operations vhere survival and zaintenance vere found to be inadequata. Ouce
saintenance operations were cospleted and crops vere considered to have been
successfully established, the per=anent inventory plots could have decome the
responsidbility of the Reseerch Officer, but it {s felt that this vould not be
entirely satisfactory since it would have required a divisioa of responsibility,
and the setting up and treining of a separate tesm.

4.04 Interplanting

To improve the poor stocking in certein of the compartments at Viru, the
Forestry Division restocked epproximately 400 ha in 1980 by interplanting between
sxisting rovs. This vas carried out by cutting lines between the existing rowvs
8o that & final spacing of 3 a between rows would be achieved througbout the
compartments. The areas vere then replanted.

This spacing vill provide a stocking, if survival and maintenance are adequate,
vhich will be considerably in excess of the desired finsl stocking of 111 stems
per bactare. This will therefore asan that the Forestry Divisiocn will be required
to thin thees trees et some future date vhich vill be a net cost since there will
be 00 market for the =aterial. Unless this {s carried out in 1983 or 1984, vhen
trees will be small enough to be thinned using a bush knife or axe, these greas
will need to be thinned using power sevs. This in turn vill require the purchase
of all the necessary equipment from oversess and the training of men to undertake
the operation. It {s therefore felt that it would have been aore desiradls if
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the existing lines had bean re-opened and the aras replanted st the originsl
10 s x 3 = spacing.

4.03 Size and location of campa. Campe were established as followei-

Viru
Poitete
Manigisi
Lolobo

The idesl size of statiocn vas found to be about 190 ssn, but only after Poitetse
Camp, vith {ts sophisticated infrastructurs including frea electricity, and
about 800 amsn, had been found to be too largs for ooe Range Officar to coutrol.

The question of vhether forest opersticns could bde carried out by small groups
operating from the sea, caaping out and working {ndependently of the road systes
vas examined. It would be difficult to supervise and slthough the systea {s
apparently very flexible, in practice ths logistics of organising parties and
support for unaxpected avents aight prove difficule.

4.06 m.;s‘_;&lmmmm The maintensnce of ths logging cowpsnies’
roads vas a agjor factor in deciding the vhole phasing of che project. The prodlems
of msintenance vere aore severe ou Kolombangers than at Viru or Gizo, msinly due

to the frequent water courses running from ths volcanic peak.

Difficulties vere experienced over the supply of equipmsnt from PWD, with
coutractors vorking in remote areas, and the use of the forsstry workforce
frequently led to oeglect of tanding operations.

It {s oot poseible to quantify the effects of these problems i{n terms of plantaticn
perforaance. The posting of the Plantation Officer in Houiara certainly mede
supervision of field stations, especially Kolombangars, more difficule, and esch
difficulcty was cumuletive in reducing the effort that could go into plantations.

4.07 Plant, Bosts aod Vehicles

%o major problems wers exparienced with plant such as geserators vhich vers

supplied under Nev Zealand aid, nor vith the cances theaselvas. A certsin smount
of troubls vas experienced for a time with outboard =otors bresking dova. The
reasons for this are believed to have been design faults in the motors themselvee
and insdequate care and msintenance. Howaver since they wvers 8ot essential for the
aovesant of personnel and equipment on e daily basis, cthis did not materially effect
the outcoms of the project.

It vas recognised from as eerly as 1972 that the success of the restocking
programme dependod to a large extent on the provisicn of an adqquats number of well
aaintsined vehicles so thet asn and materisls could be transported betveen the
camps, vorking arees, and harbours. Tbis ves also clearly recognised i{n the project
plan.

Inppite of this, the project suffered contisuous difficulties. Table 4.4 shovs
the oumber of venicles projected as being required against the approximate

susber of vehicles that vers present in any one year. It must be stressed however
thet these figures are only sverages and thet they can give a very mislesding
position of the day to day or monthly position of vehicle availabilicy.
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~ Comparison of Aclual and Projected Velhiicle. Types & Numbers 1976-79

1976 H 1977 1978 ST TR
Vehicle Kote | Viru| St.cruz || Kolo| Viru| St.ttruz [ Kolo| Viru| St. €ruz || Kolo| Viem| St.teuz
Bedford | Projected 1] 2 1 3 2 i 5 2 2 5 2 P
Actual H 4 1 t I ! 1 4 - i i -
Isuzu Projected 1 1 1 | - 1 [l 1
(Tipper) | Actual 2(2) 2(2)| - - a(2 - - u(a)
Suauki Projected - - - - - - - - - - - -
Jeep Aciual 3(3) 3(3)] 2 - 3(3)| e - s | - i
i - R
Tractor &] Projected 2| 3 - . 1 1 - 1 1 [ | -
Trajler | Actual 3(2)] 1 - 4(2) 1 - y(2) 2 2 {2y [ a4 |
. —t— , |
Motor Projecled 3 3 ] 3 3 2 I 3 2 Ul 3 2
Cycles Aculal 4 5 1 7 5 1 3(3) 4 [ O H 1 '
. -==f
Land I'rojeclad 1 1 - | - - I l - 1 [ -
llover Aclunl - - - - - - - - - 2 2 1
Grader | Projecled 1] - 1 1 - I ' - B N
Aclual ] 1 - | - - 1 - - - - -
Figures in brackels indicate 1he number of vehicles supplied by N.7. Gavernmen.
NOTE: This table is based upon SIG estimated vehicle needs for the duration of

may differ in detail from Table 2.4

the project and

0%,



41

It the figures in the table are directly compared it would appear that gt
Kolombangara the project was forcad to use tractors and trailers for transport~
ing men and materials rather than trucks and this vas considerably slower and
less efficient. At Viru the aveiladbility of trucks appears to have been slightly
better. A fev 20Te 20t0r cycles vere gveilsble than originally projected, dut
this appears to have been at the expense of saall pick-up trucks. Overall there
is no doubt chat the project benefited sreatly from the vebicles supplied under
Ylev Zeeland aid although serious delays in the arrival of some of the vebicles
beyoud dates previously indicated did create s sumbar of difficulties.

The day-to—day problems with vehicles experienced by the project staff were
considerable and included:-

a) A very poor stasdard of vehicles supplied under hire by the Public Works
Departaant. It vas felt by some scaff thet PWD only supplied older vebicles
because of the tougber operating conditicns {n forestry areas.

b) Maintenance difficulties. Because of the poor standard of most vehicles
supplied, the vehicles were in coostant need of maintenance end repairs.
Vebicles wvere frequently brokea dowa for several days or wveeks until a
aschanic could be sent from one of the PWD vorkshops at Gizo or Houiara.
Arrengemsnts were subsequently asde for the Porestry Divisios to exploy its
owvo aschanics and use its ovn fuel {2 exchange for a reduced bire charge,
and this overcame a cuaber of difficulties.

¢) Shortage of spare parts. This often asant thet vebicles vere off the rosd
for some tine vhile spare parts wvere shipped to the various stations. In
80me Cases parts had to de obtained froa overseas.

d) There were often loog deleys in the teplacemsnt of worn out vebicles dy
PWD vhich vas not belped by the need to arrange tha necessary shipping
facilities between i{slands.

e)  Strenuous opsrating conditions vhich aeent thet the effective life of
vehicles vas only 3 yesrs compared vith the § years assumad by PWD.

There is no doubt that difficulties wvith vehicles seriously affected tha {mplementation
of the project. Delays in getting aen to their vorking areas di{d asan thet effective
vorking bours were reduced slthough task vork rates wvere still employed so that

the costs of delays were not alvays as greet as {f the 2en had been employed on a
day rate. It is {opossible to judge vhetber the originsl projections would have
been adequate if all the vebicles projected bad been supplied and were fully
effactive throughout the year. In viev of the previously kmown difficulties with
vebicles supplied by PWD,{c aight heve been better to have {ncressed vehicle susbers
at each station to ensure that an adequate gumber of vehicles vere functioning.

The extra cost would heve been relatively small {n co=parisom with total project
costs. The phasing of vorking hours and cemping out vers employed to overcoms
trassport difficulties at soms scations, but this ouly i{ncreased the administrative
and supervision requirements.

It {s spparent that PWD annual budgeting and ordering procedures are inappropriate
for laplemsnting s asjor developasnt project with s phasedand costed programme,
and grester consideration sbould have been given to this, particularly since the
British Covernment also contriduted to the cost of supplying vebicles to PWD.

4.08 Training. Before 1980 most of the staff had primary education osly,
vhich limited the training opportunities open to them.

Por senior staff, most of vhom were expatriste, advantage vas taken of courses at
the CPI a8 follows:
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Ressarch Course T™wo officers (in 1968 and 1979)

Manggemant Coursse Chief Porest Officer, 1976. Deputy Chief
Forest Officer, 1980, proposed bdut withdrewv

Mo forestry graduste returned during the period but three recruits are curtently
studying at tbe University of Las, Papus Nev Guinea, and sre due to graduaste in
1982, 1983 and 1984.

One officer {s ucdergoing Diploma training {n Piji, and dus to return ian 1983.

For Range Officers, training has traditionally been carried out at the school
in 71ji, but twelve Rangers vere trained specifically for the project under
N.Z. aid, at & specially-established school on Kolombangera. Tbe Mev Zeeland
Goverament apperesotly offered to trein & further twelve persone but the offer
vas oot taken up. As & result, Poreat Supsrvisors or Senmior Porest workers
bad to dbs employed oa Ranger's duties. In any cass, the Rangers from the N.Z.
programms ouly entered the service {n 1978.

Three officers are at the Piji School and due to return in 1982.

Training at the Forest Supervisor level. This vas carried out at the Boniara
Technical Iastictute and the treining uanit at Vevia ridge. Tbe genersl view

of the senior officers vas that these courses are often irrelevant for the duties
required in the forest, and wvere often pitched at too high s level, and in

Eoglish ratber than Pidgin. The treinees produced vere as a result often {1l
prepared for practical work in the forest. This is the avenus of recruitment,

and the Forest Department has little control over the course conteats or the people
selected. HMany of the problems experienced vith indiscipline and low output can ’
be attributed to failures at this level.

Treining at the clerical and srtisan levels. Very little treining other than on
the job experience vas undertaken, and none vas spacified {n the project. Thus,
book keeping, administration, accounting, storekeeping, vehicle wsintenance and
oursery vork all suffered, and more senior officers bdecams involved in these tasks.

Training et tbe forest worker level. ¥o specific worker training prograamss vere
specifiad {n the project. MHost of the plantation work can essentially oaly bde

dons by hand, and the lack of any job analysis or work study i{s therefore surprising.
Virtually ell silvicultural work was ou e fixed task basis, taking no account of
site veriation or weed inteneity; nany tesms of workars eppar~ntly coaplete thase
tasks by || a.a. wbich oot only leads to high unit costs, but elso leads to unrest
in the forest statiouns.

4.09, Stafting

Table 4.5 shows the original projection of staff required to implemsot the project,
the maximim oumber of staff positions permitted sccording to the Esteblishment
Register and the estimated number of staff by grades in poet bectween 1976 and 1980.
These estimates exclude the two mechanics (Level 5303) and the electricial (Lavel 3)
since they vere not directly involved in the field operativ... These posts vere not
included {o the original project estimates, but would have been included {n the
Establishment Register numbers. The estimates essume that restocking oo Vanguou
would scart io 1979, and on Shortlands {n 1978. Based ou eetisates in Section 2.4],
this would asan projected Forest Ranger oumbers {n 1977 should be 22 and 24 in 1978.

The table shows that che project vae i{mplesented up until 1979 wvich approxiaately
helf the number of staff et all lgvels that were originally projected. The differences
vere most significant i{n Levels 3 and 4 vhere scaffing levels vere 352X, 37X and 28X
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of the original projections i{n 1976, 1977 and 1978 respectively. This was
particularly serious since the Porest Rangers vere largely responsidle for
the field supervision of the implementacion of the project. Staffing {mproved
at the Porest Ranger level in 1979 vhich vas the final year of the project,
vith Che Nev Zesland training course finished, but even then ocnly 17 were {n
post, (although oot alvays fully etfective becsuse of bolidays and sickness),
vhich must be coapared with the 29 originally projected for 1978.

The success of the project must therefore be considered to be even greater than
the stocking figures elons sbov since the results vere obtained with less thaen
half the nusber of staff considered necessary originally. This resulted in
consideradly incressed respoosidility and work lced for those at post and they
certainly deserve considerablacredit for vhat they achieved. It is also
significant that =ost of the Porest Rangers on the project were oot adle to
extend their education beyond primary level.

There is no doubt that greater attention should have been given to planning the
staffing for the project, perticularly vhen there vas to be such a significane °
increase in the planting and asinctenance progrsmms. With bicdgight {t should have
been obvioue that staffing levels would oot have improved to any siguificanc
extent until the Nev Zealand-run training course hed been cospletad. It would
therefore bave been better if greater sttention bad beean given et the start

to the projection of staffing levels and the inceraction wich training courses.

4.098 Ladour & Adainistration

The total oumber of man days recorded at each of the Porest Stations is shown
{n Table 4.6 along vith the original projectiocns, and tbe percentage variations.
Both sets of figures exclude the labour elemsnt spent on coastructing and
maintaining buildings since this vse idencified snd estimated separately under
the category of buildings.

The table sbovs that, ignoring Vangunu and Shortlands, ths total oumber of san
days recorded each year foll belov the total number of man daye originally
projected. At Kolombangars there were shortfalls of 31.82, 20.2% and 27.22 in
1976, 1977 and 1978 respectively, and it vas oot uatil 1979 that the lsbour force
came up Co the strength originally projected. At Viru the shortfall was oaly
9.42 in 1976 dut rose to just over 20xin 1977 and 1978, and vas reduced to 16.6%
in 1979. After a slightly slow build up in the operation at Santa Cruz, total
aan days vere above projected totals in 1978 and 1979.

The applicaticn of the recorded man days is also of counsiderable importance. WNo
separate estizmate of the number, or percentage of the total number, of mandays
spent oa direct and indirect forest activitiss vas shown in the original project
docuasnt. An analysis of the physical productivity of the direct forest operations
is given in Section 4.10.

Indirect forest activities are considered for this purpose to include office work,
driving vehicles, building construction and tepair, research, road repairs,
holidays, sick pay, pudlic holidays, wet time. Hovever an analysis of the situation
between 1976 and 1980 vas possidble using Porestry Division data and the results

are shown in Tadle 4.7.
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Tadle 4.7 Percentage of Mandays spent oa lndirect Porest Activities
iscluding Buildings

Station 1976 1977 1978 1979 1980
Viru 26 .4X 29.9% 32.5% M. 45.72
Kolombangara 48.42 34.22 6.2 28.3% 27.8%
mu Cm - 2009 uou 30.‘: 3'08!

This shows that at Viru there has been a sigunificant incresse in the percentage
of the total mandays spent in indirect sctivit{es detween 1976 and 1979. TPor
Kolombangara the high figure in 1976 {s accounted for by duilding sctivities

in establishing the camps, but since then there has been a fairly constant
percentage. The large size of this operation cannot be the only resasoa for this
since rather similar percentages were obtained at Santa Cruz. Overall there
appears to have been a steedy upward increase.

Table 4.8 shove & breakdown by operation of the tima spent on different indirect
activities expressed as e percentage of the tocal time recorded on all indirect
sctivities. It is apparent from this that annusl holidays, sickness, pudblic
holidays and wet time account for between 35X and 60X of the total man days
trecorded ae indirect activicies. Over the period 1976 to 1979 the percentage
appears to be fairly constant for a perticular scation. At all stations hovever
there appears to be an upward tread in the apount of ti=s spent on "other”
activities such as road repsirs, and permaneant inventory plots and this requires
soms further {nvestigation. The amount of time spent on office work, driving and
buildings after camps bave been astablished appesrs relatively small end consistent
for any station. :
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Tableg 4.8 Mandays Rscorded by Operatioca Shown As
Percentage of Total Indirect Mandays

v 976 | 1917 | isre | 979 |
| Station Activicy
| Percentage
! ! i
Viru Office : 6.8 1.9 11.0 6.7
! Drivers , l4.1 14.8 14.3 8.8
Other 3.0 3.1 29.3 3.9
Overbeads | 46.8 | .3 1o Al
Eolombangars | Office 0.4 ' 2.0 5.8 4.5
Drivers 5.1 | 10.2 15.2 9.7
Buildings 60.2 18.6 6.7 9.%
Other 12.9 28.2 3.4 31.2
Overheads 15.4 41.0 35.9 65.3
|
Santa Cruz 0ffice - 2.1 8.1 3.1
Drivers - 7.0 4.5 7.3
Buildiogs - 67.% 19.7 5.3
Other - 1.9 11.5 26.3%
Overheads - 21.6 60.2 %9.8
|

Footnote: 1. Other - includes permsnent iaveatory plot
sessurement, road repairs and other miscellaneous
items.

2. Overheads - covers annual holidays, pudlic holidays,
sicikness and vet time.

Administrative dack up for the project was fairly minimal as the tigureg in
Table 4.8 indicate. At Beadquarters in Bouiars there was one person esployed in
desling with perscunel records, | on stores, and | aloost full tize, on wvages
and sccounts. At Kolombangars there were & further 3 people for vages, costings
and typing, and froa 1978, the sade arrangemsnts vere adopted at Viru. Wich
labour forces of approximstely 150 2en at Viru and 300400 men at Koloabangars,
the administrative dack-up ves relatively restricted. While this {s in sharp
coutrast to aany projects vhere the administrative overheads tend to become
excessive, it {s felt that better phyeicsl and eccounting controls aight bave
been odteined if the administrative back-up had been slightly grester.

4.10 Physical Productivity Tergets for Operstions

Estimates were asde of the physicel productivity targets for different operations
vben preparing the project propossls. These vere based oa an snalysis of the
average physical productivities actuslly recorded for different operations between
1968 and 1973. Task work rates vere revigwed in October 1975 and these took

sccount of the different physical conditions that aight be encountered. A compsriscn
of the two {s shown in Tedle 4.9. These figures aay bave been revised sudsequently,
but no informstion vas odtained om this.




figuras are
that the two were relatively eimilar.

Tadle 4.9 Comparison of Project Estimsted Productivities 48
W 3 Rev o
. Project 1975 Revision Producitivity

OPERATION Target QUEBTIYY | Targets {o

adevs/ha Condstion per m/day sdays/ba
Control line cutting Easy 400w 0.1
Difficulr 000 0.1
Trace Cutting 5.4 Lary 12000 0.8
Difficulr 1000w 1.0
Poisoning Very easy 400a) 2.5
Easy )60a{of 10w 2.8
Slightly di1fficult 300m)vide 3.3
Difficule 2%0a strip 4.0
Line Opening 7.2 Easy 400w 2.3
Average 3%0a 2.9
Difficule- Y0m 3.3
) Block 1 200 plants 1.7
Planting - Block 2 150 plants 2.2
(potted oursery stock) 2.% Block 3 and 100 plants 1.3

bsvond
Eaey 275 plante 1.2
Planting (wildings) 2.5% Moderate 240 plants 1.4
Slightly dfficdt 200 plante 1.7
Dl.fftcnlt 100 plante 2.1
Easy 1600w 0.0
Maintenance (full) 0o e Average 1200m 0.8
Yearlyr Difficult 1000w 1.0
basis
Maintenance(climber) ooly Easy 1600w 0.
Average 14002 0.7
Diffscult 1200m 0.2
FOOTNOTE:  All estiaates bdased oo 10w 1 3@ spacing. (1)

The figures in the
orighally est{mated.
and accounted for much of the
coupared vith those actually achieved, (Table 4.10), it can be seen
0f all the operaticns line opening at

expected for control line cutting, trace
improvemsats wvera anticipsted for line o
difficult to ascertain the reason for this but ic {s possibla
logged forest vas much less than {n the pariod up to 1973 be
of species and trees of smaller disaster ("super
by the logging companies.

It can be seen from the table that soms slight increase in productivity was

cutting and poisoning, dut sudbstantial

pening of the order of 50X.

Usiog Forestry Division records, the sctual productivitias
and {ncluding plancing were calculated for each forest
1979. The results, vhich sre shown in Tabla 4.10 do oot include 1976 dats because
there was insuffic{ent time to snalyss the dats for that yeer.

It s

that the density of the
csuse a vider range
sualls™) were oov being remsoved

for operations up to

station between 1977 and

table shov that tbe overall productivity vas much higher than

In particular
{ncrease.

¢+ productivity i{n line opening vas much bigher

However if the revised 1975 productivity
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Thy bslimmliod Miyslca) Productivitios of Bifforvul Puresl Uporalfvue

Comprared with Orjglun)l Turgets 1972-29

Puysical Preductivitive munsurosd by w/days/ua.

Target 1977 1978 1979
HERIAT LN a/duy /lia
Kilumbunigara | Virw | St Crux Solombangara | Viru |8t Crux Kvlosbaugara | Viru | St. Cruz
tuutrel llue z ",y u.3 V.6 0.4 0.8 0.4 0.7 0.7 .0.3
Truco tulliug 5.4 1.0 0.9 1.0 1. v.9 . 1.0 1. 0.8 0.9
Pussuning g .3 3.4 3.9 2.9 3.4 L W 4 3.2 3.2 3.3
Lane dpcning 1.2 5.0 3.7 3.0 5.0 3.2 3.2 3.4 3.4 2.8
Plant bug 2.5 2. W] ) au 1.8 1.7 2.1 2.1 1.3
Weating lip 1.0 1.0 1.0 0.% N/a N/A N/A N/A 1.3 N/A
L IVE
tecluding . 0.8 wore | e 1.2 101 11.0 12.9 10,2 8.u
It doug "'l 3. .
!7' v ‘.‘.'";’“ from -0, =M |- -23.8 =331 | -272.2 -17.2 -32.5 | -A%.0
Lo -
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Kolombangars appears to have hed the lowest productivity, even though logging
vas perhaps ths most intensive there.

The productivity of msintenance operations could not be sssessed decsuse asrea
{inforaation vas not recorded wvith the man days. The compartment oumbers weres,

but it is felt that it would not necessarily be correct to assums that {n sach
{nstance that the whole compsrtasnt ves meintsined. Individual cowpsrtament record
sheets are oot considered to be & reliabls source of data since there vas 20
sutoastic systea for up-dating records.

Based on the sreas currently claseified as stockad at esch Porest Statiom,
(Section 4.1), the nsintenance manday requirements vere estimated and compered
vith those actuslly recorded. In the project propoeal it vas estimsted that
plantations would require to be maintained for 4 years and therefore in
estimacing meintenance requiremsnts for 1976, for example, it has been assumed
that this will involve asintaining cthe aress planted {n 1973 and 1974 and the
basis of the following man day estimated:-

Year | $.4 u days/ba
Tear 2 4.2 u days/ha
Year ) 3.8 u days/ha
Year 4 1.2 u days/ba on maintensnce/thinning

The anslysis for Kolowbangars {s comwplicated by the fact that the Cattle Under
Trees (CUT) project began shortly after operations started up to 1976, dut the
estimated cumber of san days required makes oo sllovance for the reduced mumber
of man days that resulted from cattle grasing. Therefore the figures are likely
to be an overestimate. The rasults are shown io Tabla 4.11.

The percentage variance figures shov dramstically differing results. At Kolombangsrs
the cumber of man daye spent oo maintenance vas over 70T higher in 1977, 1979 and
1980 tban aan days calculsted from originally projected requiremsnts even without
sllowing for any savings from the CUT programms. The resscns for this are oot clesr,
but it aay be s reflecticn of the sllocatica system for aan days, or the fact that
the maintenance prograzme vas continuslly behind schedule, tbus incressing the
infestation of climbers. For example, it is not clesr from the records hov work oa
the CUT project was classified. Therefore the higher figures could be s reflactiocn
of the fact that the Foreetry Division's coatributione vere higher than had been
estimated. Other {tems such as research work and the msintenance of the JOAA trisl
2ay 8180 de included in the total figure. However it would appesr that asintenance
requiremants have probably been eignificantly higher than wvere originally anticipated
(Section 4.2). In order to aset these zaintenance commitments it would sypear that
P lanting targets were reduced, quite correctly, so that the existing iavestment
could be safeguarded as far as poesible.

Maintensnce at Viru sppears to have been significantly belov target until 1980,
and in 1978 chis amounted to over 50X belov. A similar situation has also existed
st Sants Cruz.

Man day figures alooe are not in themselves adequats messures of the effectivenese
of oparations since they give no indicatioa of the quality of the operation.
However it would sppear that the lower survival than aoticipated et Viru and Santa
Cruz can probably be expleined by the fact thet the aress were not adaquately
asintained. A Kolosbangars where different forest conditions usy be present, S0me
differences 3ay be sccounted for in the actual classificetion and recording of wman
day inforaation, or because delayed asintenance led to incressed infestaticas of
llerremia.



Table 4.3 A Comparison of Hocorded Maudays willi Targrin
Calcyleled from Majulenance Schiedules §n thie Project Ilan 197206-14)
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197 1977 I 1978 1™ 19%4)
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Kolo Viru | Cruz || Rale Virve. | Cruz Kolo Virw Cruz Koleo Viru Cruz Kale Yiru Crus
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NNTRUTE: | Kelombangara figures asewse full mainlenance of all arcas accarding lo ortglunl project plan,
Hovever 1041 La. vere part of Lhe QUFF programse and would have requiced leoas malulenance Kecl jon &, 12).
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4.11 Accountt_nh Countrol and h&til._n.

The accounting procedures used for the project were in complete accordance
vith the Solowon Islande Covernmeat's standard accounting procadure through
the vote book system with the following heads:-~

Personnel emolumsnts
Wages - by Porest Statioans
Travelling and Transport - by staff, workers and freight

Hire of plant and wvehicles - by stations
Haterials and equipment

Puel and oil

Buildings

Plaat msintenance

Hi{scellangous

This provides an entirely satisfactory way of controlling annual expenditure,
and was all that could have been achisved with the cumber of staff gvailable.

Bovever the Management Officer would hgve been adle to keep tighter control

over Costs ou s mouthly dasis, and oo individual opersations such as the
cosstruction of buildings and the field operations if there had been s stronger .
sccounting, control snd reporting systes, vhich would have provided him with up- -
to-date cost information so that he could take the uszessary uanagerisl decisions.
While there are obvious dangers in developing a large adainistretive back-up for

8 project, it is believed that the ezployment of s qualified accountant on s
telatively large project such as this would have been of consideradle assistance,
both in preparing detailed quarterly or half yearly budgets and in coantrolling tha
sudbsequent expenditure. .

4.12. The Cattle-under-trees (°UT) programms

The palatedility of Merreais to cattle vas well inowvn when the project vas drswa

up, and the use of cattle to reduce the weed prodblem in an integrated land use
system makes a great desl of sense. Unfortunately, this promising development

bas been mishandled dy the Forest Departmsant, so that much of tha ares of plantations
estadlisbed ou Kolombangars is oow at risk through unco-ordinated expansion of

cattle raising activicies.

By the end of 1982, 1670 bs of plantations had been hgnded to CUT, plus 780 ks
of land for use as pure pasture. Thae decision of the Ministry of agriculture
and Lands to increase the natiocnal herd, and its inability to use land under
customary teoure for this development, have led to further demands for forest
plantations for grazing.

These demands, plus the {nvolvement of ADAB in the CUT project vhich sssentislly
sees the forest plantation lands as & ranching ares, could aot have been
foreseen.

A major report by ADAB vss dus in Pedruary 1982, s copy of wvhich vas promised for

the consultants.l/It vas understood however to contain proposals for heavy
thianing of the plantations, and financial analyses for various options.

1/ This has nov been produced but not sent to the Consultants.
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Tadble 4.12.

ADAB Finsncial analysis of CUT slternatives.

Treatmant IRR IRR
Cattle Cattle plus
ooly forastry
Control (trees at 10 x 3 a) 1.5% sz
Trees at 6 x J approx. b} 4 8z
Trees thinned to give 70T overbead light L4 24

Source: telephboos coaversation P.J. Wood/R. Brownhall of 27.1.82.
Division
Neither the Porestry/ British Aid research foresters, nor ODA were counsulted
about the forestry optioas.

Cattle damsge to planted trees.

HMost of the aress enclosed ae CUT areas sre under Bucalyptus deglu ta, and
slthough cowprehensive resesrch vas proposad before any large scale grazing
took placa, little wvas carried out. Evidence so far of cattle damage is
tberefore restricted doth to species and to spacing, aod a recent summsry for
Kolombangara {s given in Tadle 4.13.

Table 4.1)
Percentage of treee affected
Cpt No. 1980 1981
Sa 20 2%
és 3 30
7a 3 18
Os 29 k)
10d - k)
12a 22 -
120 43 -
13 3 -

Sourca: aedapted from report by J. Sandom for visit of Yorestry Adviser,
August 1981,

B. deglupta growvs rapidly and ie able to produce callus over the wound quite
upﬂ!y. but all trees felled in this coadition exhidbit heartrot or termite demage
vhich would severely affect their marketadility. Tree stocking i{s down to

20 stems/ha in places.

An environmental prodles io the CUT ares is increased sheet and gully erosion,
vith a stocking of 2 beasts/ha.



4.13 Research

Research did not form an integral part of the project, which relied upon the
Forest Division's Resesrch Sectiou at Munds oan Nev Georgis Island for ressarch
back-up, and also for the supply of tree seed for sovwing {n nurseries. These
are the standard responsidbilities of the Sectiou for the vhole country.

Several urgent resesrch probleas arose during the currency of the project, many

of them on the {sland of Kolombangars, and the Resesrch Division found it difficule
to respoad to these quickly, partly by reasons of staffing and partly because of

the pressure of ite existing resesrch programme. They had, of course, produced
such {nformat{on on wvhich the project wvas based (for instance the vork oa "Silvice
of Species” by Marten and Thomson published in 1980 but available before that time).

The research problems and the action taken to weet them are detailed belov. Ic
is clear that ocutside assistance wvould have been needed for some of thea anywvay,
but the existence of an "in house™ reeearch officer would have helped considerably
wvith the identification of research needs, research planning and financisl estiaates,
and would undoubtedly have speeded these processes up.

Merremis The rapid spread of this veed vas not expected at the beginning of

the project, and it contributed to many difficulties experienced. The actions
taken, folloving visits br the Forestry Adviser, vere s consultancy visit by

Mr. P.J. Terry of the Weed Resesrch Organisation in 1981, the development of s )
nev systes of foreet evalustion before planting, the appointmest of a MRSS trainee
to test herbicides in 1981, and the appointment of an ODA student to study
Marremis ecology and logging damege (slso {n 1981). These actions were all, of
course, after the project ended.

toblems There vere difficulties experienced in finding

enough vild seediings of the right species for the line planting prograsmes.

With previous, smaller, planting targets, larger sresas of forest could be searched
for plents. Action taken wvas the development of s cooperative tesearch progranme
vith the Royal Botanic Gardens at Kev on seed problems in 1981.

Pests and diseases of plantation trees Some serious insect pests vere found on
tus deglupts and an ODA Research Officer

ampnosperma brevipetiolata and Buce
{Hr. H. Blgger of 5%?!5 vas appointed to work on Kolombsngara in 1980.

Cottle under trees The possibilities and potentisl of using cattle to reduce

veed grovth - especislly Merremia - ore very great. Hovever, a grest deal of
cetefully designed research Te needed before large areas can be placed under this
msanagesent system vith confidence. Much more information i{s required on species,
stocking of trees, srocking of cattle, differences of soil types and planting of
fodder plants. An LJA student vas sppointed to study these in 1980 but the system
hed been spplied over sany hundreds of hectares alresdy by then. The systes

holds tresendous promise, but lacks experimental data.
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4.14 Othe d Donore

The Nev Zesland Governmant wade s useful countribution to the forestry project
through the provision of vehicles (Section 4.7) and the secondment of two
expatriate officers who ran the training progremme (Section 4.8), and Poitets
Cazmp on Kolombangars from 1976 to 1978.

The aid vas well co-ordinated vith, and vas conditionsl on the {mplementatiocn

of che ODA project. Although not s prodlem betwaen 1976 and 1979 thers could

be potential difficulties in the future if different aid donors fingnce the
planting and maintenance of separately defined areas since it would increase

the accounting difficulties, and aore importantly, could lesd to staffing confliccs
in that the better trained staff or more vehicles might be allocated to one or
othar project {f further aid money vas santicipated from one or other the aid

donor for exasple.

The Cattle Under Trees Project (Section 4.12) was run by & aansger provided dy
the Nev Zesland Goverument, and finance vas provided by the Australian Covern-
3snt through the Australian Development Assistance Buresu (ADAB). This project
wvent abesd vith the agreement of sll parties, but it {s not clear vhether the
long tera izplications of the project were adequately considered, and it aight
bave been useful to have bad soae formal procedurs for co-ordinating this project.
This asy still be worth considering if the results of the ADAB fingnced reviev
Mission vhich vas in cthe Solomons at the end of 1981 conclude thet the project
should e continued. The report of the team should ba carefully studied

as it will heve izportant implications for forest davelopment on Kolombangars.

4,18 Coets and Cost Changes over the Project

Records of expenditure prior to 197] were not essy to obtain, but it is estimated
that s total of $19,500 vas spent on the pilot planting project up to and
including 1970. Table 4.14 shovs the asctual expenditure recorded by the Portestry
Division for asjor items between 1971 and 1980. Annual totals accord closely wvith
the annusl statements of Development Aid vhich show the ennual qualifving
expenditure. Only in 19735 vas there s significant difference of the order of
$100,000 which vas presussbly financed by the SIG. The originsl allocation of
aid money, vith the supplesentary to cover National Provident Fund coatributions
and iocreases in vages to cover housing rental, vas esti=ated to bsve been
axhausted by March, 1981.

The table shows that over the period of the project, approxizately 642 of the

costs have been on vages and salaries, 14% oo vehicles and thair fuel and
waintenance, 8.5% on asterials and equipaent, and 8% on buildings, and the resainder
on aiscellansous {tems. In practice buildings have accounted for a slightly

highsr percentsge of total costs since the vages elemsent of repairing end maintain-
ing them vas recorded in the vages category {n 1973, 1974 and 1975, and this may
bave occurred in latar years as well, but this cannot be checked.

Table 4.15 shovs the cost estimates for the period 1976 to 1979, in 1975 prices
vhich was included in the project plan. The originsl projections were based on
the sssumption thet planting work on Vangunu and Shortlands would commence
during the period, but in the event this did sot happen for the resdns given {n
Section 4.1,and therefore the costs have been reduced vhere possidle from those
sbown in Table 2.7 (Section 2.4).
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In estinating the actusl cash requirements for fioancing the project, certain
assumptions were asda sbout likely future rates of inflgtion. When atteapting

to check these agsinst recorded rates of inflation {t vas found thet there

vas little vay of doing this. Tbe only index of prices recorded by the Statistical
Office vas for Retail Prices in Boniars and it {s doubtful vhether this is
vecassarily e true measure of overall inflation in the Solomon Islands. However
since vages and salaries arn tte largest single cost component of the project

{t may oot be totslly unrepresentative of local costs. The estimated and

tecorded {nflation rates are given in Tabls 4.16.

Table 4.15  Estimated Costs in 1973 Prices for the Project
Excluding those for Venguou and Shortlands (S.I. §)

{ 1076 1977 1978 1979 Total
1 es (Field ,
u‘(‘)poriuou) 159,000 | 227,000 | 284,200 | 307,100 977,900
2 Salartes! 32,900 | 47,50 | 60,200 | 64.200 | 204,800
2a 0sAs® 33,05 | 30,200 | 47,100 | 22,900 | 1%3,2%
% Materials & “
' &::x;mt 3,900 | 26,400 | 33,000 | 35,200 | 138,500
4 POL Diesel & Yof 5,000 | 10,000 | 12,700 | 13,0% 40,750

5 HPV (Depreciaxion) 30,000 38,780 %6,340 %6, 340 101,400

%s Sorkshop Equipment 10,000 10,000
‘ Tr;;:::;::{ 21,700 | 29,100 | 35.%00 | 37,000 | 123,%0
K ’“3333 (1aciudes 159,000 | 79,000 | 33,000 3,000 © 276,000
8 Boats and Outdoards| 3,150 700 2,800 600 7.2%
? m;;i}:::::" 4,0%0 6,800 8.2% 8,3% 27,4%

TOTAL 501,750 | 496,080 | 363,090 | 539,740 | 2,100,600

Footoote: 1. No reductions in these items vere possible to allov for
the fact that operations et Vaogusu and Shortlands did
pot start.



Tadble 4.16 A Comparisca of Bstimated and
Actual Inflation Rates

4
| TOEAE |
: Index
1976 9 4.
1977 8 8.4
1978 8 7.2
1979 8 8.7

1f it {s assumed that the Honisra Recail Price is an sdequate measure of the
inflation the project faced, then it would appesr that the original estimate
vere remsrkably sccurate apart £T0® 1976, In order to compare how costs have
moved in relation to original project coet assuaptions the original cost
astimscas a9 showvn in Table 4.1S have been adjusted by the two different secs
of inflation rates shovn in Table 4.16. This weans that the estimstas for
vages, hire of plant and vehicles, asterials and equipment, and buildings have
been reduced to allov for the fact that 20 work took place at Vanguou or
Shortlands during the period. No adjustment could be made to sslaries or travelling
and transport estimates as these vere not separately identified in the project
document. The results vhich are given {n Table 4.17 shov that there are
sigoificant variations of actusl costs against budgets oo & year to year basis,
but {n total bdetween (976 and 1979:

a) Expendituxe on salaries vas more than 25 less than originally
projectad, but the explanaticn of this is probably the numter of
staff on the project ves less than projected (Sectiond.09A).

b) Vages vere approximately 17.5% higher than projected over the whole
period. It {s also possidle that the vages ealgment of building
coste vas recorded under vages rather than duildings, vhich could
explain the higher vage cost and significantly lower building cost.

¢) OSAS payments vere allowed for in the project submission, but were
8ot recorded as a project cost by the Forestry Division.

d) Travelling and transport costs vere approximately 251 lower than
estinated but mich of this may be accounted for dy the fact that
Venguou and Shortlands did not commence operations during the period,
but the original cost estimates could not bde separately i{dentified.

e) Bire of plaat and vebicles vas slightly more than 20T below budget.
Part of this might be explained by the fact that vehicles vere broken
down for pert of the time and therafore no hire charge vas paid.

Also the Division becsme tesponsible for the msintenance of {ts own
vehicles during the project period, and {f this item is included along
vith petrol, oil and lubricants, costs wvere approximately 240% above
original projections even vith Vanguou and Shortlands coets fncluded.

If the two categories are combined the cost imcurred are only some 242
above estizate duriog a time vhen fuel prices heve increased consideradbly
faster than the rate of inflation world vide. Vehicles wvere projected
for Vangunu and Shortlande and therefore coets are significantly higher.
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£) Building costs were some 40X delov these originally projected after
elloving for inflation. It is believed that some of the building
vork was put out to contract and this say bhave been responsible for
bolding costs dowa. It was not possible to investigste the treasocas
in detail or to cowpare cuabers of buildings ageinst forecast.

Anothar explasation could be that the wages element of building constructios
end repsir vas recorded under vages category, but it vas not possible to check
on this.

Table 4.17 shova that costs are significantly higher than budget, and the man
day figuras show actusl man days tecorded have been balov target iadicating
that the wvages cost element has moved up considerably faster than inflation.
Table 4.18 shows hov sctual annual sverage cost per mandsy compares with those
based ocn the original projecticas.
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Table 4.17 .
Comparison of Actual Costs vith those Originally Projected’

Allowing for Estimatsd Inflation & Bstimated Actual Inflatiou.

Actual Total

1976 1977 1978 1979 1980 ss X
Variance from

s.u:mz

Wages

Travelling
& Transport
& Pnt.htz

HBire of
Plant &
Vehicles

Materials
& Lquipment

" Petrol 04l
& Ludricants
¢ Maintenan

Buildingsd

Misc. &
Contingencie

Actusal 26,903| 34,753 | 355.168 | 65.133] 181.961

Projectd| 35,861] 55,917 | 76,537 | 88,152 256,467 - 29.1
Revisedd] 34,315] 53,704 | 72,963 | 84,581 245,363 - 25.9
Actual [204,221/305,051 [ 412,207 (498,493 ] 1,619,972

Project |173,310{267,931 | 361,325 [621,675 ] 1,224,241 . 13.8
Revised [165,8371257,327 | 344,455 [404,392 1,172,211 . 17.8
Actual | 24,083| 24,440 24,936 | 37,612 111,081

Project | 23,653] 34,257 | 45,134 | 30,804 | 253,848 - 27.8
Ravised | 22,633] 32,912| 43,026 | 48,766 | 147,337 - 2.6
Actusl | 20,989 21,361 | 39,539 | 76,212] 158,301

Project | 32,700] 45,652 | $8,916 | 63,629 200,897 -~ 26.9
Revised | 31,290| 43,848 | 56,165 | 61,051 192,251 - 21.3
Actusl | 34,022] 5,949 ] 43,265 | 69,897] 223,133

Project | $1,001] 31,902 | 45,515 | 49,157] 177,578 v 20.4
Revised | 49,073| 30,640 43,390 | 47,765 170,868 . 23.4
Actual 8,668] 25,054 | 62,417 | 717,771 173,910

Project | S,430| 11,770 16,142 | 17,918 51,280 *239.1
Revised | S,215| 11,310 15,392 | 17,200] 49,117 *254.1

Actual 69,081| 74,834 30,407 | 40,732] 215,054

Project l73.3101 92,999 41,935 ] -6,865] 315,129 - 46.%
Rovised | 165,837) 89,3181 39,997 6,590 -301,742 - 40.3
Actusl - - - - -

Project 4,0 6,800 8,250 8,330

Revised - - - -

Pootnote: |I.

2.

3.

‘.

S.

A breakdown

¢

Estizates exclude projected costs for Vangusu and Shortlands
unless indicated.

Project and Revised estimates include sllowance for Venguau
and Shortlands.

"Project” estimates shov original cost projecticas adjusted
according to inflation sssumptions in project document and
"Revised” indicates costs adjusted sccording to the Honiara
Retail Price Index.

OASAS paymsnts wvere included in the original estimstas but these
wvere 00t recorded by the Forestry Division as a project cost.

Workshop equipment could not be separately identified, but {t is
believed to have been provided under MZ aid.

of total costs {s given in Table 4.l4.
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Table 4.18 Comparison of Actual Average Cost

Per Manday with Origical Projecticas

Actual Average Projected Averags X Variance

Year Cost per Manday Cost per Manday from
S.1 8 S.18 Projection

1976 3.n 2.70 * 17.4
"77 3'65 20” * 66.2
1978 3.n2 2.5 + 46.5
1979 3.5 2.18 * 20,7
1980 3.61 -

This sbows that gverage costs per manday have {ncrsased considerably faster
than predicted even taking into account inflation st the levels predicted

{n Table 4.16. It {s however difficult to explain why tha sctual cost per
manday dropped after 1978. Pour possibilities are: that greeter use vas
aade of casual labour from 1979 ocvards; planting on Santa Cruz vas under-
taken through labour paid by the Allardyce Lumber Company {n 1979 and vage
ratas vere less; sore younger men wvere eaployad; or improved supervision oace
oev Ranges becams svailadle from the training course.

4.16 Organisstion end Isplemsnting Authority

The organisation and staffing structure for the project, aloag with the
sdministrative beck up has been exanined in Sections 4.09A and 4.09B. These
arTangements wvere partly based on the experience gained up to 1974, vhen the
restockiog programms vas relatively small, and partly on the requirements of
the staffing structure of the Porest Division in {te capacity as a Covernment
Department.

The poeeidility of setting up & statutory body was coosidered ot the start of

the project (Section 2.]9) and although the PAO/UNDP report was not accapted by

the $0lomon Island Covernment, there would hgve been a cumber of advantages

for the adainistration of the project. 1In particular, it would bave allowved

the development of s more flexible staffing structure at Headquarters. For example,
it would bave been possidle to recruit a project sccountant and an administration
asnager vhich vould have alloved the Forest Mansgemsnt Officer or Plantations
Officer to spend a0re time on the technical staffing and training aspects of the
project as wvell as on checking the physical targets such as tree survival
percentages, and the productivity of operations.

It is not clear vhether an increase in administrative staff at the Porest
Stations would have been of assistance or vhether this would have been possidle
vithin tho existing Covernment structure. There is the poseibilicy that with
further administrative back-up, the person in charge of sach staticn could beve
spent more time on planning and {mplementing the actusl field operations, and
that compartment racords could have been kapt up-to=dsta, and in some cases in
sote detail.



62

A further sdvantage of & statutory body could have been that it would bave

been poseible for it to asttract outside funds more easily to continue the
planting programme, and {t could also have acted as a contractor for individuals
or co-operatives who vished to plant up customary land.

4.17 Effact of ODA Project Subaission Undertakings = '

The project was approved subject to four sajor provisos listad in section 2.$
sbove. It appears that some of these wvere not precisely observed {.e.

The project was oot rephased to take acount of late arrival of
skilled staft

That plamning went ahesd despite evidence that weed growth vas
heavier than axpected and that therefore wesding intensity might
have to be higher.

S. Project t & {svements

S.1! Stocking and Crowth Projections

Ove of tbe main criteria for the success of the project must be whatber the
plancations vwill be sdequately stocked st tha end of the rotation. In the
project plan "adequate” vas consideted to be a f{nal stocking of approximately
111 good quality stems evenly distriduted over each bectars to provide a final
volume of 140 3’/ba.

Tbe inventory programme vas brought up-to—date in 1979 and 1980 so that the
stocking and growth projections could be assessed. This work vas cartried out
in sccordance vith the Porestry Division's publication "Permanent Iaventory
Plots” as far as vas possible. .

There vere s sumber of technical difficulties in undertsking this work and ae
far as cen be judged, these were sdequately overcoms so that the results
obtained, based on a 4% sample, are likely to give & ressonably sccurate
picture of the current stocking snd growth of the plantations.

Stocking

In the sssesements an estimate vas made of the quality of the trees {n the lines
measured. A tree vhich vas likely to produce a log suitable for saving at oaturity
vas called "0.K." Two stocking figures were therefore collected for each
compartment. Oune {s the average number of surviving stems per hectare, and the
other is the sverage number of 0.X. steas pet hectare. In arriving at the oumber
of 0.X. stems per hectare, it must be recognised that this vas a purely subjective
4ssessment, and tbat trees oot classified as 0.K. may enta: that category by the
end of the rotation and vice versa. This is particularly trus in compartments
vhich were only recently established.

The results for the different forest stations are given in Appendix A, and the
results are summarised in Teble S.1. The average number of surviving stems per
hectare were not svailable for Viru and Kolowbangara in detai{l, and 0o assessments
have been carried out on Sants Cruz so far. The sverage number of stems per
bectare was calculated on tbe basis of net (not §1088) compartment areas. The two
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are estimated to differ dy,on &verage,sbout 10%.

There are significant veristions {n stocking in the aress planted to date.
This is partly as e result of excessive creeper growth and e poor standard
of maintenance tly because soma planting espacemsnts vere wider than

10 x 3 astres L'and elso for the reasons given in Section 4.02. It is also
very important to recognise that the stocking figures given do oot provide
any indicstion of how well the trees are distributed throughout the planted
areas. Casual observatioca would suggest that the stocking {s often extremsly
§00d, close to roeds snd otber main sccess points, dut becomes graduslly
poorer with increasing distance down the lines.

Table 5.1 indicatss that the form of the surviving trees is cot elvays good.
In the original proposals sllowvance vas asde for this, but vith lower survival
chan anticipatad poor form becomss more critical. The reascas for the poor
form appear to be largely climbers, strangling the trees, sad demsge from
falling limbs of poiscned trees ss well as the inherent genatics of the tree.

In sssessing the stocking figures for Allardyce, it must be remsmbered that
the ares vas in the path of cyclous Ida {n 1972, and meny trees were dameged.

The figures for Kolombsngars includea all compartments vhaecher {a the CUT
programme or not. It is understood that s number of trees in the CUT sreas
vbich cover 1641 ha (or 26.2% of the planted ares at 31.12.80) have been
damaged by cattle and are slso suffering from heart rot. The extent sad
significance of this for finsl yield projecticns is {mpossible to ascercain at
this stage, since & long term policy for the area sppears uscertain.

Yield Data

Height and girth {ncremsst data collected from the Parmanent Loventory Plots,
vhere the Crees vere large - eoough is given in Appendix B dy species and Forest
Station. This shows cthat there is quite wide variation between coapartments

and even within species. This {s to be expected particularly since most of the
trees are otill relatively young and asintanance work has not alvays been up-to~
date, and in soms cases, is required for longer than anticipated. It is
therefore difficult to asks s meaningful sssessment of vhether an avetage tree
volums of 1.26 @3 vill be achieved by the ti=e che trees are 20 years old. This
targec implies on average & girth increment of approxizmately § ca per annua,

and ciaber height growth of approximately | zetre per anoua. The available
grovth information for C osperams brevipetiolata, Tersinalia cslam ansanai,
Terainalis drassii, Lucalypcus deslupta, and Agathis Sacrophylla takeo from Forntry
IR _g_L. Seg upta Agachis dacrophylls

vision Silvics of pecies Reports, are givens in Appendix C.

A coapliceting factor in determining vhether the growth rates will be achieved
is the effect of competition betwees trees vhere survivel has been good and
trees are likely to be lefct ac the initisl spacing of 10 a x 3 a.

1/ See Appendix A for datails.
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Table S.1 Summary of Available Permanent Inventory Plot
Stocking Information
a8 _at December 1980

STOMS STOCKING ARZA IM HECTARES NET AREZA  AVERAGCE NUMBER
FOREST rm PLANTED or O0.K. STEmMS
STATION HECTAXE SURVIVING 0.K. STDIOS (RA) PER HECTARE
OMLY SURVIVING
over 130 n (o}
c120 100-130 150 0
under 100 887 1114
TOTAL 1114 1114 1169 s
1169> 1114
- over 130 670 210
ALLARDYCE 100=130 372 312
under 100 104 ¢ 1561 2229 68
TOTAL 2083 2083
over 130 - 1564
VIO 100=130 /A 495
uvader 100 - 288)
TOTAL - 4942 3929 108
over 130 - 1260
KOLOMBANCARA 100-130 N/A 33
under 100 - 1166
TOTAL - 2959 6249 102
over 130 - -
SANTA CRUZ 100=130 N/A u/A 211 W/A
under 100 - -
TOTAL 10,902 17287 ha 82

%

Source: Summsrised from SIC Forest Depsrtment dets reproduced in Appendix A

Botes: Mo inventory results for Santa Cruz were svailsble at the

time of preparing the treport. Not all inveatories of areas
planted by 31/12/1980 at Viru, Kolombangatrs and Allacdyce
vete availadle.
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(1)
Tadle 3.2 Volume Projections for the Project
Based on Current & Theoretical Stocking Levele

Year of Estimated Volume Vo lume % Varfance
Clearfelling Based on Current Based on froe
Based on 20 Actual Stocking Original Origins)
Year Rotation & Volume, per Tree Projections Projections
1986 491 2,100 - 76.t8
1987 9,140 20,580 - 535.0%
1988 13,293 31,920 - 38.%
1989 81,3% 145,180 - 41.9%
1990 99,607 51,240 . 9k.4%
1991 145,199 146,300 - 0.
1992 29,410 56, 560 - 5518
1993 64,013 54,180 - 18.1%
1994 107,446 122,080 - 12.0%
199% 69,679 89,180 - .97
1996 207,668 245,500 - 1%5.4%
1997 190,682 1%6, 660 - 21.%
1998 704,624 454,020 . 88,4
1999 43,118 317,380 « .~
2000 232,361 ' 691, 344 - 60,48
TOTAL 2,152,701 2,584,424 - 16.7

Footoote: 1. Volume calculations based oa net sreas planted since 1966
2. Assumes 0o thirning operatiocas take place {n the futurs.

This table {s dased on the cumber of 0.X. Stems per ha,

except for Ssnta Cruz where the volume projections are

based on 140 ajm,u the 2 stocking of Agethis ascrophylla
{s uaknova.

The svailable evidence slthough limited suggests that the grovth rate targets

are being achieved and therefore it seems ressonsble in the light of say firmm
evidence to the contrary, to assums that the target of 1.26 m”’ per tree will

be achieved. Tabdle 5.2 shows the predicted future volume based on the stocking
figures in Appendix A, end sssuming trees can achieve s volume 1.26 29 {a 20 yearcs
from the time of planting. Also shown are the volumes vhich should theoretically
have been achieved {f the original stocking targets of 111 steme/ha had been
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schieved. Over thbe whole period, total volums production oa areas planted
oince 1966 is estimated to de approximstely 16.7X lower than saticipated.

In calculating stocking levels from sreas to de cut from 1997 omwards full
stocks, i.e. 111 stems per hectare has Deen assumed although this may be
rather optimistic oo the evidence of losses incurred in sress planted earlier.

3.2 Buxal davelopment

Roads. Tbe benefits of maintaining the roads duilt by the logging
companies are counsideradle. In perticulsr, on Kolombangars the facilities
of Ringi Cove - siretrip, port, post office, baaking, asdical etc. - ara
now available to all who are in reach of the roed. The maintenance load has
been congideradle.

The eituation in the msin sress at the end of the project period vas:

Viru 30 km Roads § n vide
Kolombangara 80 k= Roads 7 m vide. 90 dridges and culverts
Saats Crus 20 km roads

A smll roed system is also meintained at Gizso though its local {mpsct other
than on forestry {s slight.
Stations shops, clinics ete.

Forest stations have deen established successfully on New Georgia, Kolowbengsra
and Senta Crux.

Bev Georgis - Viru. Main ststiocn at Arara, 9 im from Viru harbour, bousing

over 170 people, vith store, bakery, school and clinic, all run dy the project.
Subsidiary cesp for 30 pecple at Pichecbe 20 km swvay.

Tadle 3.3 Buildings at Viru and Kolowbangeza, 1981

Building type Tloor Location and ¥o.
K" Viru Poitate Lolobo Manigiei Total
Married quarter 1008 - 2 - - 2
" " 750 - | i l 3
" " €0 3 - - - 3
" " 400 4 17 4 1 26
] » - 2 - - - 2
Labour lines 800 S 6 6 2 3
o - 3 - - - 3
Oftice/workshop 800 2 4 - - 6
» 400 - | 2 | 4
School, clinic - - 2 - - 2
Totals 19 3 12 S 69

Source! Project proposal 14309 of 1981
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Kolombangars. Main etation at Poitete, 435 km from li.ui Cove, bousing over
400 pecple, with electricity, piped vater, stors, post office, bakery, school
and clinic, all run by the project.

Shipping and transport. The effects of rosd msincensnce have been
referred to above. It bas also mede possible the development of pudblic
transport, sod provided facilities for other Coverumsnt Departments, ootably
CUT,

Demands for ferry services by the growing c'o-nitiu on Kolombsngars have
also led to a regular service being provided economically to Log Pond 3
on the east of the islend.

3.3 Staf i It must be stated that the
opportunities bave aever been fully utilised (see also

6.6 delow). MNevertheless in the context of staff changes at the onset of
{ndepecdance, attendance at the Research and Planning and Msnsgemant Courses

by various officers bas enhanced their effectiveness in the field. Tbe training
of 12 rangers through New Zealand aid {n sssociation with che project provided o
valusdble aucleus of staff for enhanced planting work. Scme development of
vorksr and supervisory skills has followed from on-the-jod experience.

S.4 Yinancigl and Econoaic Evaluatica of the Project

S.A1 Financisl Evaluation

The Solomon Islande bas had a forestry restocking progremme since 1966 which

bas been financed =ainly by UK aid. The costs incurred between 1966 and 197

were relatively small and since this was considered to be & pilot project,

thase costs have been ignored. As the annusl planting targets have not bean

et since 1976 thers are still some 2647 hactares of Covervmeat land to be

"planted. However the ares restocksd represents soms 372 of the Governasat

owoed land potentislly available, and therefore it is considered that the evaluation
of the project can be undertsaksn without {ncluding the costs for restocking

the remaining aress. In addition there appears to be soms uncertaiaty gbout

both the rate of future planting and che techniques vhich should be used.

The Cattle under Trees project involves some 1640 hectares on Kolombangara
(Section 4.12), but for the purposes of this evalustion, it {s sssumed thet
the arug will remain {n timber production at least until che end of the
rotation, end the trees will recover from any damage that thay may have.

Costs

The costs used in the evaluation are those that bave bdeen incurred between

1971 and 1980 and which are given in Table 4.l4. In nndertaking cthe constant
price evaluation 1980 price levels bave been used with sdjustments for inflation
sade sccording to the inflation rates given in Table §.4.



Tadle S$.4 Estimated Ioflatioo Rates 1971 to 1980
Based oo Honiars Retail Price lodex

Year Estimated Inflaticn
Rates § per annom

1971 b3

1972 7.0

1973 3.1

1974 18.9

1973 10.1

1976 6.3

1977 8.%

1978 7.2

1979 ' 8.7

Source: 1980 Statistical Year Book

Purther expenditure vill have to be incurred to maintain the existing
plantacions i{f the predicted stocking levels are to be achiaved. BHowever
this {s difficult to predict precisely at this stage. In the 1981-83
sudmission to ODA by the 3o0lowmon Islends Government, soms estimates were
given for annusl zaintenance costs up to 198). It {s aot clesr from these
vhether the figures allow for inflaciom or are based on 1981 prices. For
the purpose of projecting costs it is sssused that they are in 1981 prices
vhich have been increased by approxiastely 131 from those applying in 1980,
A tecent analysis prepsred dy the Forestry Divisico indicates, based on
certain essumptions which heve not been chacked, that the dest zaintenance
strategy is to look sfter re-stocksd areas for up to 6 years froa time of
plaoting. If this is correct, theo astimates for 1984 and 1983 sre required.
(A further year hae been included to complete recurring aaintenance).
Using data from the project sudaission, the future asintenance costs in
1980 prices have deen prepared for 1981 to 1986 and are showvan {n Table $.S.

Tadle 5.9 Assumed Tuturs Maintensnce Costs for Existing
Plantetions in 1980 Prices (3.I.8)

Year Eetimated Maintanance
Costs {n 1980 Prices

1981 634,270

1982 $07,193

1983 383,438

1964 321,363}

1988 217,2162

1986 13,4393

Yootoote! 1. Assumed 198] oon wege expenditure plus 15183 mandays st §5 per day.
2, Assumed 0.73 of 198) non wage expenditure plus 6396 mandays at
£3 per day.

3. Assumes 0.30 of 198) non vage expenditure plus 205$ aandgys at
83 per day.
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Zstimates of {ncoms based on volume projecticns

There_sppesrs t0 be 00 case for changing the original assumptions of obtaining

140 3 of savlogs on & 20 year rotation, assuming full stocking. Probabilities
vere attached to various outcomas in the original report, sod there {s oo

evidence curteatly gvailable to indicate that significantly different probabilicies
sbould be attached to the different outcomss. Where permanent i{nveatory plot

dats sre gvailable (Appendices A and B), vhich provides an sssessment of the
stocking of OK tregs, volume projections have deen based on this using a volume
per tree of 1.26 and the net recorded aress. In the ereas =ost recently
planted, voluze projections have been based on ¢ final stockingof 140 a3/ha since
perasnent inveatory dats vere not yet available. The original projections

sssumed that all areas vould be given a thinning/maintenance operstion at age

4 to reduce the ste=s to their final stocking of 11! steas per hectare. Experience
to date suggests that oortality reduces the number of stems to approxisately

this emount wvithout any thinning. Projected future volumes are showm {n Table

$.2 (Section S.1).

Rotstion Leogth and Phasing of aannti_q

In the project submission document it ves assumed that tha ares fo. restocking
on Coverzmant land would be 48,500 bhg, and thet harvesting would be ou s
sustained yield basis. This meant that slmost equal areas would dbe clearfellsad
over & 20 year period. However the effect of this vas that the age of the

trees which would be clearfelled would vary froms 20 to 36 years, but no change
in the volums projecticns vas asde so that 140 33/ha vas expected vben a 36 yesr
old crop vas felled, vhich vas the same volume es for a 20 year old crop.

This vas a perticularly coaservative sssumption vhich would bhave significantly
depressed the financial and scooomic results. The options for this evalustiocs
are:-

(1) To assume that trees are clearfelled 20 years after planting.

(2) To sssume trees ate clearfelled to provide a sustained volume
of timber from government ovned land, with volumas adjusted
to sllov for varying rotation ages.

(3) To project future harvesting patterns for each of the Porest
Stations vhare restocking has or {s likely to take place.

There are very sany varisbles at this stage in projecting the latter, since they
depend on ths type, scale and owvnership of any timber utilisetion operations.

It is therefore considered that options | or 2 are wost likely to provide suitadly
{indicetive results. A particularly importent factor in practice will be the

osed to pbase the start of harvesting of the restocked forsst with the cessation
of logging in the natursal forest so that the skills and experienca of the work
force are retained in the i{nduscry.

Por tha evaluatiocn of the {nvestmant option (1)kas bean selected since projection
0of snnusl harvesting volumes vill de difficult vhere stocking is variable,

volume projections for crops between 20 and 36 yesrs are uncertain, and restocking
of logged forest on customary land {s possible in the fucure, such gs North
HevwGeorgie, 80 that at the nationsl level future harvesting schedules may have
greater flexibility than originally anticipated.

lacome

It still appears appropriate to sssume that the Government will charge & levy
or stumpsge ou the volume of standing timber and that it will be logged end
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astkated by private companies who would be responsible for its aarksting.
It otill remaine extremely difficult to forecast the lavel of the stumpage
rate vhich might be cherged in current prices.

Sioce 1975 the value of royslty and levy on log exports has {ncreased fairly
substantislly. The levy {n August 1980 wvas raised to 10X on regular loge

and 5X oo “supersmall” logs and it vas proposed that this would be raised to
15% for regular logs and 74X on "supersmall” logs in January 1982. Royalcy,
vhich is the monsy due to the owner of the timber, vas 3% on Governmeot land
and 7 to 1742 f.o0.b. for the North Mev Ceorgis Timber Corporation. The lgtter
vas oegotiated {n 1979/80 and coeprised s base value of 1242 on $50 pet

f.0.b. vith an increase or decrease of 2% on 85 fluctuations ia price. $ince
Levers Pacific Tisbers have sccepted North New Georgia Timber Corporstion
Royelty rates, and these are higher than those currently applying on Governament
ovned land {t sppears ressonable to base an evaluation of the project on them.
Inforastion on vhetber the aew levy rates have been introduced is 00t now aveiladble,
particularly {n view of the ratber depressed timber prices of 1981. For the
purposes of the evaluation, it has been assumed for evaluating cthe project in
1980 prices, that the levy would be 10X oo regular logs and 5% on "supersmalls”
vith the royalty based on that'%n force with the North Hew Ceorgis Timber
Corporation, i.e. 124X on $30/m% f.0.b. on e sliding scala.

The sverage f.0.b. prices received for hardwood loge in the Solomoa Islands
between 1974 and 1980 are shown in Tadle $.6.

Table 5.6 ver F.0.8. Prices for 8 _in the Solomon Islands

Actual Average 2

Year f.0.b, prices Inflation

$/83 tor log adjusted

exports prices
1974 18.9 39.9
197% 12.6 19.9
1976 23.% »n.7
1977 30.7 42.%
1978 25.9 %2.9
1979 $6.7 61.6
1980 7.3 $7.3

Footnote: 1. Data for 1974 to 1977 baeed on prices
received dy two largest log exporting
companies. Figures for 1978 to 1980
are aversges for all companies.

2. Based oo infletion rates giveo in Table

’.‘.
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Since the logs from the restocked aress will be considerably smaller in
dismeter than the regular logs currently being exported, the prices for
"supersmalls” aight be cocsidered to be more relevant. Forestry Division
data {ndicates thet superssalls averaged $43/m’ i{n 1980, and $31.3/a° in
1981. The 1980 value {s spprozimately 14X lower than the price received
-.£or regular loges in che same yesr.

If there wvere 0o changes in the relative prices of logs, it would appear
that based on the situation in 1980, the Covernment could expect

to receive approxismately 174X of $43 per w°, {.e. $7.5/w”.  If the vev

levy rats proposed for 1982 {s {nroduced, this would provide the Covernmeat
vith & stumpage of approximately $8.4 per 7.

The current price for "supersmalls™ is lower than the regular logs becsuse
the supplies of reguler logs are relatively plentiful. This situation {s
likaly to change in the future as larger logs supplied from natural forests
diminish and plantation grown asterial, vhich {s gecerally of smaller
dimsnsicas, is all ctbat {s available. Therefore some increase in price {n
resl terms can be expected. If prices for "superssalls” came to sstch those
of regular logs, uuzqn of $12.6 per a3 based on 1980 levy and Royalty
rates and $15.4 per on 1982 rates might be expected.

Since some saving i{n extraction costs should be poesible in the restocked

sress, because the trees are plancted in straight lines racher than rand y
scactered, it would appesr that a stumpage rate price of about §12 per

in real terms could reasonably be expected. This is equivalent to between

21% and 27X of f.o.d. prices in 1980 depending on vhetber regular or "supersmall”
prices are used. This compares with the originally projected stuspages of
betwaen 22T (1974) and 33.6% (1973) of f.0.b. prices vhen the previous analysis
vas undertaksn.

Fingncial Yield

Based oa the above assumptions and che costs slready incurred, the cash flow
for the project has been prepared dased on 1980 prices, and is given in Table
3.7. Evaluaticn of the cash flov indicates thet the project could provide s
financial yield of 7.9% in resl terms, assuming the existing crops are maintaingd
uutil 1986, and ao further planting is undertaken. The timber income in 1986
to 1990 is predoainantly from the restocked area on Gizo vhich the aodel assumes
vill be cut over a four year period. A more realistic assumption may be to
assume that the ares is logged and the outturn processed by & local company over
say & 10 to 20 year period. It is also significant for the planning of the
Sector's drvelopment that the aajority of the areas will be teady for harvesting
from the early 1990s.

Overall the financisl yield is almost 1% higher than the yield estimated in
the original appraissl in 1975. There are two principal reasons for this:

(a) It has been assumed that the crop vill be harvested on a 20 year
rotation vhereas in the original appraisal rotation lengths vere extended up
to 36 years without altering the volume estimate vhich wvas left at 140 23 ha.
(see page 22).

(b)  The stumpage rate of dollars 12 per =) is approxinstely tvice the value
in real terms estimated for stuapage in the original sudaission.

The reason for using this {ncreased level of stuapage have been givean in

the previous section. However if the stuspage levels are compared with F.0.B.
log prices over the same period given in Tadle 5.6, it is evident that log
prices have sloost doubled i{n real terms and therefore no significant change {n
relative prices bdetveen log prices and stuspage have been assused.
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Table 5.8 shows the actual coets iscurred up to 1980, and from 1980 ocavards
costs snd stumpage rates have been incregsed {n line with an aseumed rate of
inflation of 8X per annum (the gverage rate per annum betwecn 1971 and 1980).
Evalustion of this cesh flov which is in all other respects based on the same
assumptions as the conscant price cash flov gives & financial yield of 16.6%
per ansum. This must be considered to be very satisfactory coopared vith many
other investment opportuaities.

.42 Sensitivity Analysis for Fisancisl Evaluation

The fisancial implications of using different volume and stumpage price
assumptions to those used in prepsring Table 5.7, were also exanined.
Hovever, no atteapt vas sade to alter the harvesting pattern because of the
uncertainties surrounding such assuaptions.
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Tadle 5.7 Estimated Cash Flov for Project
Based on 1980 Price Levels

Past & Estimated
Year Present Revenue
Costs
$'000 $'000
1971 289 3
e 2%52.1
73 168.4
N 193.8
s 02.7
76 9%8.%
v T18.4
78 7:8.%
79 941.1
1980 997.2
91 6%%.%
a2 %07.2
as 18%.4
64 121.0
8% a7.2
8b 13%.4 5.9
87 109.7
88 199.9%
89 76.%
1990 1,198.%
Q1 1,762.4
32 304.9
a Tnd.2
bL] 1,230 4
169 8.1
LN 2,492.0
h 2,288.2
98 - 8,455.5
99 8,209.4
2000 2,788.%
ToTALS | 7,373.7 28,621.1

Footnote: Costs for 1981 to 1986 are projections
of the cost of saintaining the existing
plantations



(able 5.8

Ertizacted Cadh Flov for Proiect Basad n

Accunl Past Losts ead 31 Per loaum [afisating

froa 1980

Accual Costs up'

Year to 1980 vith Estiaated ’
3ubsequent osts Revenue
(acreasad dv A4 5.4,

4w 41000

o7t ] 148.3

2 . 132, %
3 V%.7
T 12,
3 M8.7
] wWe.n
o tha '
) fh7.9
) an3.9
10 7.2
ar | n4%.0
A2 wi.n
43 “d4%v.0
Al "Wiv. 8
a8 1Nt
ah 2.7 9.4
37 188.0
L1 29%.2
49 1,9%1.6
1990 2,580.6
at 4,0A2.6
92 THT.4
n3 2,009.2
L) 3,787.2
ng 2,6%52.2
96 8,3%7.4
7 8,466.4
98 33,788.%
99 22,482.2
2000 12,996.1
TOTALS 6,928.1 104,6%4.2

T4
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The effects on the project's financial yield of altering volume

and timder prices are showvn in Tadle 5.9 below.

Tadble 3.9 Fipancial Yield Implications of
Alternative Volume & Price Assumptions

Volume Assumption Pinancial Price Assumption
Yield 2

105%a7/5a  (-25%) 6.2 Decreased 2%%

120-3/ha (-15%) 6.9 Decreased 15%

l.&OnS/ba 7.9 As Projected

160m /s (1%6) 8.8 locreased 158

17% " /be  (+29%) 9.1 " Increseed 25%

' The financisl yield of the project does depend on the stumpage vhich is
assumed, but the figures in the Table show that {f the stumpage is 252

lower than projected, s financial yield of over 6X in resl terms will de
achieved. This is approximstely 0.8 lower than originally estimated based on
harvesting the crop 20 years after planting.
The gbove anslyses did not examins directly the effects of any increasss

in ciaber prices in real teras in the future. Currently tropical moist forasts
are disappesring at a rste of edout Il aillion ha per annum and therefore over
the loag term there is likely to be & tightening of supplias relative to demand.
This wvould suggest that some price incresses could be expected although the
extent and timing of these increases {s herd to forecast.

There {s no doubt thst developments in Japan, vhich is by far the largest market

{o the region, and in Indonesis in particular vill have a considersble influance.

If che Solomon Islands Government is prepared to allov the aajority of the country's
production to be exported in log fora in the future, then there is the prospect

of significant real price increases, ss other log producers in the region are
currently requiring greater proportions of their log production to be processed
locally, e.3., Indonesis. Howvever if the Covernment insists that the majority

of the production froa restocked areas is processed in the Solomon Islands, and

then exported se sawvn tiaber, then the prospects of resl timber price increases

are unlikely to be as good, although they may still incresse in real terms.

A study in the UK (CAS Report 1980) iy suggests that wvorld roundwood prices

say be soos 3O higher in resl terms in the year 2000 coepared with 1980,

This is equivalent to an annual increase of 1.5% per snnua over the sans period.,
The effect of this assumption and of increases of 3.0% per annus resl price
incresse have been investigated and the results are as follovs:-

1/ Centre for Agricultural Strategy, University ot Reading "A Strategy
for the UK Forest Industry™ 1980.
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Real Price Incresses Pinancial Yield
for Timber from 1980 in Real Terwms
1.52 per annua 9.2
3.0X per snnum 10.7%

Since an important sssumption underlying the success of the project {s that

the timber from the project vill be price competitive, since {t {s of utilicy
quality, it {s {mportsat mot to plece too much relience on obtaining siguificant
real price incresses {n the future.

If significant resl price {ncreases for timber are obtained, then the scheduling

of the harvesting operations will need to de carefully evaluated in conjuaction
vith projected tree growth ratas.

5.4) EZconomic Evaluation

The economic evalustion vas undertaken for the sames period as the financial
evaluation, {.e. 1977 to 2000.

Coct!

The cost of imported equipment does include some customs duties, Su: these were
not coansidered to de large eaough to varrant attention.

Petrol, oil and ludbricants carry a 102 duty and vhere these costs could be
{dentified, a reducticn has been made. It vas assumed that 30% of travelling
4ad transport costs wvete msde up of petrol, oil and lubricant coscs.

All other costs apart from the price of unskilled labour were assumed to be
identical to financial costs.

Thete have been no detailed srudies recently undertaken of vhat the appropriate
shadov vage rate for the Solr-cn Islands is. Receat studies have generally
assumed it is approxiastely 50% of provincial Covernment vage rates for unskilled
labour. It {s not possidble to identify what proportion of the totsal vsges {s

for unskilled labour, and therefore it has been sssumed that it is approximately
three quarters of total vage costs. A 502 reduction has therefore been made on
752 of the vages element of project costs. Tabdle S.10 shows the estizated
econocafc costs of the project up to 1980 with projections to 1986.

Benefics

The stuapage price is the estimated residual standing value of the trees after
subtracting esctimated average production coats aad proficts from the estimated
f.0.b. price of tiaber. The estimsted stumpage velue of $12 per can therefore
be cousidered to be a resscasble measure of vorld prices.

A totation length of 20 years has been assumed for the reascn indicated in the
financial evaluation.

A ousber of other benefits vere identified at the time of appraising the project,
(Section 2.43), and these st{ll appesr relevaat.

Eeonomic Rate of Return

Using the cash flowv based on constant {980 prices given in Tadle $.10, the
ecoaomic rate of return has been calculated to be 9.0% in real terms sssuming
80 further planting takes place, but the plantations escablished up to 1980

(to page 89)
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Tadle .10 Econoeic Costs acd Benefits of the Project

Funtnote:

b

(P ]

in 1980 Prices

Past and
Year Projected Estimated
Costs in Benefits
1980 Prices
$'000 #1000
197 264.1
ry] 219.6
7 15,8
Tk 16%.2
7S 20%.4
7 §T1.2
- 614.6
58 640.0
79 793.7
1930 TI6.
ér | %00.%
e %00.7
a3 VW
an 41,2 |
as | 182,06 i
fn | 100.0 5.0
es | 1007
ua 159.%
e&u 97u. %
1900 1,19%.%
91 1,742.4
Q2 304.9
o3 . Ths, 2
oy | | 1.209.4
os | _ a1
o | . 2,402,
o | L 2,088,z
9 : | &,9%8.%
oo | ! %,200.4
| 2000 | | 27883 |
-I'JOTALi 6.081.7 20,621.1 ,

Costs for 1G81 to 193t are projections of the costs of saintair:ns the
existing olantations.

Esvicated financial costs far 108% to JUAL have been reduced bdv %%
to deteraine econocic corts. This vas the relatiooship betseec
rennoaic and fioancial costy detween 1931 gnd 1Q4%,
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Table 5,11. Economic Costs and Benefits of the Projects
Based on Estimated Actual Past Economic Costs
and 8% per Annum Inflation .from 1980

Yoar | to 1980 Wien | | Estisated
Subsequent Costs
Increased by 8% pa
21000 £1000
1971 . 122.1
72 | 10s.0
75 70.0
74 7.9
75 167.8
7% 328.2
nn 46,4
78 504.4
9 669.9
1960 T76.4
&1 547.0
82 477,
as 300.0
&Y 3961
85 0304
an 158.7 Q.4
&7 | 186.0
8e 205,20
89 1,951.6
1090 2,580.6
91 4,002.0
-2 THT.8
i a3 . 0,080.2
94 S.7ET.2
as 2,n32,.0
o £,337.4
a7 B, 4b0.%
Q& 33,788.3
90 2n,422,2
2000 ’ ~12,0906.1
TOTAL 5,426.6 104,6%4.2

Foornote: 1 fusts for 1081 vo 108v are projections ol the costs of maintaining
the existing plantations. )

2, Ezvimated financial corts for 1034 10 19&uluve been reduced by 23% to
E dasnmminn Annnamin ancve npinr ta udinerine far inflarinn .
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Tadle §.12 Bcosomic Rates of Return Obtained Uoder
Alternative Volums and Price Assumptions

Volume Assumptions Econoaic Price Assumptions
Rate of
Return
th’/bl (-2%%) 7.3 Decreased 25%
120-3/bn (-1%8) 8.0 Decreased 15%
1408 /ba 9.0 As Projected
160n°/bs (+158) 9.9 Increased 1%%
175-‘/!;1 (+29%) 10.4 Increased 25%

The figures io the table sbov that even if the stumpage price
assumed 1¢ 25 per cent lover than preuicted, the economic rate

of return sbould still be in excess o! 77.

1f real timber price increases of 1.%7 snd 1.0% per aanua wvere

obtained, the vconomic rates of return vould be as follows:-

Rea) Price lncreases Econcaic Rate of
* for Tiaber froms 1Q20 Return
1.9% per annum 10.4%

1.07 per annum 11.849
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continue to be maintained for 6 years. In the project subaission the
economic rate of return vas 8.0%.

The project was also evalusted using the actusl bdook costs up to 1980
adjusted as described in Section 5.4) along with future costs and stumpages
{ncreased {n line vith an estimated inflation rate of 8% per aanum, (Tabdle
S.11). The result vas that the project showed an economic rate of return
of 18.12. This must de coasidered to be & very satisfactory rate of returun.

S.44 Sensitivity Analysis for Economic Eveluation

Siailar price and volums assumption to those investigated in tbe financial
evaluation wvere investigated, and the results sre shovn {n Tadble §5.12.



6. Lessons from the project

6.1 Plant targets

Over ambitious planting targets often lesd to neglect of maintenance
and lovering of morale of staff. PFormal reviews of targets sbould be undertaken
vhen shortfalls are appsrent, including moanitoring of survival. Recosmendation:
A small monitoring teas vithin the Porest Department should be set up and given
training, especiall: Dr evaluating survival.

6.2 Rasesrch

Resesrch lagged behind mansgement, and this vas exacerbated by the
departure of long-serving expatriste officers at about the time of the project's
commsncement. As noted below, extra research loads could have been dealt with
most efficiently by one or two VSO's vith beck-up services from the CFI, Royal
Botanic Gardescs etc. Agaio, the lack of critical reporting to ODA, and perbaps
s lack of development urgency allowed the situation to continue, trying to
vrite up past results before tackling the nev challenges. This is not to criticize
the mass of silvicultural information assde available by the Research Division
(see Appendix D for a list of publications), but to indicate that s managemsat
rssearch element is needed in every project, and that there are internstional
organisatioas vho can assist.

Particular sspects requiring attention in any project are:-
Mursery practice .
Seed procurement and handling
Spacing and survival
Wood quality
Recommandation: a research componsnt should be i{ncluded in each sfforestation
project, unless clearly unnecessary.

6.) Technical expertise and training

Shortages of staff in the early stagas of a prcject are frequent and this one
vas no exception. Administrative delays occurred in appointing expatristes sad
80 specific training progracme vas detailed in the project proposals.

The main deficiencies in training vere io the supply of Rangers to the projeet,
and in clerical, supervising and artisan grades.

For tha Ranger cadre, the training course run under Nev Zesland could bardly have
been begun earlier, but with this knowledge the planting progrsmme should perhaps
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have deen expanded more slowly, notwithetanding the need for rapid planting
follosing logging.

Por the supervisory grades, the importance of the project would have warranted
Satting up specific forestry courses st the Honiers Technical College.

For the other grades, more use could have deen made of short in-service courses.
This {ncludes more senior officers, especially if they vere given assistance

in sectting up short courses themselves. Such courses could have dsen run by
tesns froa the Commonwsalth Forestry Institute, for instance, supplemsnted dYy
serving officers from ceighdouring countries. Courses would ideslly de for 1=}
veeks in length, perbaps interspersed with periods of vork experience.

Suitable subjects would bave deen:

Accounting

Store keeping

Work study/jodb analysis

Book-keeping/record keeping

Research mathods

Nursery methodology
Volunteers ate intended to be used in developing countries to f{ll scaffing gaps
and to train locsl personnel. The situatioca in the Solomons from 1976 oavards
vas ideal for them, with the departure of experiencad expatristes and the adsence

of local officars oo oversess training. Some locsl officars might have beda
relessed for further training by this seans. .

The fields {n wvhich VSO's could have been particularly useful are:

Resegrch, both field and office
Statioa design and coastruction
Workshops: Setting up, sanaging and craining.

Recommendations: (1) The recruitment of expatriste and local staff *
should de given the highest prioricy

(2) Suicadly quslified voluntears should be used as
flexible ghort teru sssistants.

(3) Shorc in-service training courses should be used
wherever a lack of skills {s detected e.g. parcicularly
in supervision and work acudy.

(4) Training and recruitment msy have to preceds project
isplementation however urgeat to the vork prograsme

6.4 thysical resourcas

(a) Cenersl

Difficulcies with vebicles undoubtedly influenced the effectivensss of the projsct.
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The WD system should work, but it does oot, and clearly the economic basis

for hire charges and supply of vehicles fromw & pool {s unsound. On the other
hand the project wvas clearly inteanded to be a tims-slice of ongoing forestry
sctivity, and {t therefore vas correct in trying to msks the exieting structure
workable. To this end the setting up of Forestry Division vorkshops oa site
ad the consequent reduction of the hire charge was & nacessary step.

(d) Choice of vehicles

The choice of vehicles vas left elmost entirsly either to PD who use chesp
and reliable 2-wheel drive Bedford trucks, or to the Nev Zealand Government,
or to the local steff who buy vhat happens to be in the market. Nooe of these
produced the correct truck for the jodb, although the small 4-vheel drive
personnsl carriers and a:0tor cycles were satisfactory. For most of the tims
the trucks were used for trassporting labour on "main' and logging roads with
soms light losd cerrying i{n addition. For ths purpose the military Bedford

4 x4 S tonner would have had the advantage of essisr spares (via PWD) aand oix
fever tyres than the Toyota trucks ectuslly used.

(¢) Spare perts and delivery

Spare parts, vhather the responsidility of PWD or the Forestry Divison, are &
coatinusl prodlem, and there would seem to be 0o alternative to seteing up s
proper stores organisation, with a trained storekseper. Most of the Toyota
sparess had to dbe flowvn {n from Jepan, (at project expenss) as the local
sgents wete usually out of stock. The sovemsnt of vehicles for repair or
replacemsant betwesn islands presented problems for PWD.

In general, the PUD eystes found itself overstrstched in servicing an {ntensive
development project at several centres avay froa the capitsl.

The purchase and supply of spares for aursery pusmps, outboards, generatora
etc. vas genersally easier oving to possibilities for local purchase and
portadility of items.

Recommendaticns: (1) At the outset separste project vehicles should de
provided for {f PWD “"pool” services are {nadequate

(2) Vehicles often arrive after long delays and organisstional
procedures 3ay need streamlining.

(3) Specificacions of equipment must take sccount of especially
harsh conditions as well as availability of spares.

(4) Servicing is vitally isporcant, and if governmsat servicing
arrangesants are insdequate either project targecs sbould
be lowered, or separate facilities set up.

6.5 SASSle yadex Sxegs, This represented a sajor unplanned change in the
project. The enorwous potential of cattle vith trees {s undoudbted. The curreat
unsatisfactory situation {s & result of some weakness in the Pcrestry Division,
and soms secretiveness in MAL. Poor reporting to ODA of the actual situation
vas the responsidbility of the Chief Forest Officer, and it appears that reports
from the field etaff were not passed on to ODA. Currently 1670 ha of plantations
and over 700 hs of plantable land {s undsr a fora of sanegement that cannot mest
the objectives for forest production laid down in the project sad for vhich
British funds vere supplied.



Cattle under single ement control {s, however, a most valuable element in the
optimun systes for control of ltarremla.

Rscommendiation: There should have been insistence on s properly conducted pilot-scale
trial of all the variables cutlined in para 4.13 above defore large aress of investment
i plentations were put-at-risk. Zven so, seversl hundred hectares, a research officer
and vary close co-operation would have been required.

6.6 Physical and fiancial reporting

When approving the project, the Projects Committee insisted as condition of
approval that the progress of the project should be wonitored by regular visits

by ODA's Forestry Adviser. Thaese heve taken place at intervals of about a year.
Howaver it is considered thet an edviser could not or should oot have been
expected to anslyse all che past physical and financial data to assess the progress
of tha project in the course of a visit, as well as cousidering all the ¢

aspects of the project such as staffing,training, research and other tec!

aatters during his vigits.

It is considered that the Solomoa Islands Covernment should have been as
submit § monchly progress reports on the project to ODA. This could hawe
{nformation on:-

- Expenditure sincs 1976 shoving budgeted and actual expenditure.
- Planting rates shoving areas plantad against targets.
-~ Physical productivity of operatioas.

= Schedule of maintenance operstions undertaken by compartment
agaiast foracasted requirementcs.

= Stocking rates achieved in plsntations slready established at,
say,2,4 and 6§ years planting.

= Vehicle svailabilicy.
= Other factors which might materially affect the outcoms of the project.

It might be felt that the provision of such informstion would have resulted

in an addicional burden oa the Porestry Division at & time when it vas slresdy
hesvily stretched in undertaking the restocking project. While it would appear
chat cthis aight have been the case, it {s believed that this type of information
ought to have been readily available to those concerned with 3anaging che project.

It such reports had dean submitted to ODA on a six amonthly basis in an sgreed
format, it would hsve not oaly allowed the Porestry Adviser to keep 8 check

on progress and sllov hias to discuss imeediscely any difficulties that developed
vith the project, but {t would have also ensured that those concerned with the
sanagement of the project collected the necessary information.

The sudbsission of regular reports to other aid agencies financing projects
appears to present no prodlems, e.g. Australian aid.

Recommendation : Repores should de submitted to ODA on a 6-monthly basis.
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6.7 Ceneral comments on the project and its denefits

The project may be cousidered to have been cost effective in spite of the
difficulties experienced in its i{mplemsncation, bearing in mind ice
estimated finsncial rate of return of 8% (EZconomic Rate of Return of 9X)
{n resl terms assuaming no further planting takes place and that existing
plantations are maintained.



APPENDIX A

INVENTORY DATA
SHOWING AVERAGE STOCKING PER HA.
AND NET AREAS BY COMPARTMENTS AND FOREST STATION
AS AT 31/12/80

Source (1) SIG Porast Dept. : Spacial Report
for visit of Porestry Adviser 1981

(2) SIG Porest Dept. : Intarnal Raports
on Permanent Inventory Plot
assessmants.

Note: Occasional discrepanciss betwisn gross and
net areas appear because of divsrse sources
of data, but in most cases gross areas are
recorded as larger than net.



FOREST STATION: G120
PLANT.| COeOT. GROSS NET TOTAL AREA | AV.NO, OF | AV.NO.OF
YEAR NO. ARZA(HA) | AREA(BA)| PLANTED IN | SIRVIVING | OX STDSS COMMENTS
(ma [
5
1966 2 9.2 13 13 69 26 Gross Ares< Net Are
1067 ] bl 27 22 128, 66
1968 s 9 69 98 28 iross Ares CNet Are
% w0 A 107 . L!o {oveatory data -
1969 7s 129 75 10%.
b 1 m 19% o7 fiross Ares< Net Are
“ ,T l!s 9 ‘ - L] - -
] " 26 18 19
Qe A0 8 ) 70
b Y 16 Q8 (1]
[4 at ] by 0
10e ) A\ 7 6%
L on Ly 8 61
11a 21 b 1] Q) -
12+ LY 2 112, Qn
B - 17 M Inventorr lwets
[ h 1% n* s
138 w 18 e} 2 "
%1} ne “w " 100, [
» Q% M b 11
(.13 \Q [ L]] AL
14b 14e 1% g:?. bol] st
TOTAL 1,100 1,100
Nean No. oer Rg. [} b1
Rote: 6 Compartments were plsated at 13.4 x 3.6 metres = 207 eteme/hs

All others were planced st 20.1 x 2.2 estres

® 26 stens/he


http:Av.NO.oT

A=2

FOREST STATION: ALLARDYCE
NET TOTAL AREA | AV.NO. OP | AV.NO.OF
ARBA(HBA) | PLANTED IN | SURVIVING | OK STEMS COMMENTS
YER(EA) | steds/m | jm
NET
12 52 42
h1} 46 40
(1] Y 19
3 120 a4 vl
1968 2b 22 20 . 45 W
ki 12 13 1] €@
¢ %8 bA] W o
4L 4 L 1L 53
. " " 1 7 o3
1969 1b 12 13 L] 51
e t W, T ol
e a8 24 25 18
&d 10 T 7% (L]
Sk 12 10 A no
[ ? 98 No loventory lmta
7a & &0 LTi] 7
8a ? a3 296 No Taventory Dats
1970 2d ? 21 No laventory Data
6b 107 45 19 (1]
7b n 19 [ 98 "
Yyl 7 . 107 98 126 « 69
8b 242 f 33 76 W
Qa 12 193 93 K
100 | - 161 17 6% so4 ¢ 69
1972 5 163 ° 149 19 61 n
1973 11s 8 ['1] 4290 T tiruse Area@Net Arva
® .2 190 14n " e .
122 99 87 127« )
1% 1% 142 297 199 1%
1976 th 160 146 143 108
19 182 166 119 107
. I 162 e huty 1o L
i et 34 N [ 40 102 . -n
w6 VeETE 22 2.2 h =

Hote
All others vare wider, down to 174 trees/ha

Compartment 13 was planted st 10 x 3 awetres

Y



A=l

POREST STATION: vIRy
PLANT.| COMPT. GROSS NET TOTAL AREA | AV.NO. OF | AV.NO.OF
YEAR NO. ARZA(BA) | ARBA(BA) | PLANTED DN | SIRVIVING | O STDMS COMMENTS
) | STens/ea { /ma
197 3 100 86 107
L7 147 24 ()]
Sa b} No loventorv Deta
6a 10 % # ]
) 188 189 386 Al
1972 & 67 90 119
Qe a2 208 238 od
197% ]} n 7 101
11a 78 8 86
] 1o 15 AL
122 v 40 %0 e
1074 10 28 20 L3
L nt 3] 1]
¢ 2 [T\ 120
126 W [ ol
1% 18 N\t laveotury et
16h 1\ T 1%Q
[ Y Tu a2 L1 ]
ju=s lGs %2 L] %6
e [{e1 en Qo
2l 105 Qs I1ni)
e 2w 208 0
2% %0 AD 108
an, 122 "y \o laveatorr Lates
1070 i% 118 122 LY.]
17 [ it Al
1Qh w 27 -
et A w7 W '8
2% 40 Y 108 Replanting of
2% 118 t0 =
b 168 170 1%
2ne o6 < oy
27 To 2 1%
248 o ™ 158
e 0% a2 A




FOREST STATION:

Viru (cont'd)

A4

PLANT,| COMPT.| GROSS NET TOTAL AREA | AV.NO. OF [ Av.N0.OF
YEAR NO. ARZA(BA) | AREA(HA) | PLANTED IN | SIRVIVING | OX STEMS
_YPAR(SA) | STEMS/WA | /ma
1976 o 3% 211 e 90
(cou('{ n o8 Yes 76
12 87 [ ¥4 124
AN 150 135 1237 8
1977 140 3 27 5
1% 1us o 1%%
d (1 92 138
16e 1%
(3 219
4 76 % 14
18 84 12 &
10e 212 L) L7
A7 176 (1Y 10y
1S 10% Qs 160
w, 6y 20 aQ
A\ oQ 22 ezn 161
197¢ e uy ()] 204
4 128 1 bt
(4 Qe
f L] 1% 18y
240 "
¢ w0 87 120
® uy <0 Ay
w 2 8 10
[ 88 ) 126
[ S0e 9% B 191
b 12 % Q1.
31 hil a 1601
52 1 120 L
" 178 158 15¢
b 220 166 ! 188
s [ 00 120v | 182
1079 111 100
L1 1% 117 16%
87 A L)} 29
b 208 157 &
A 82

No laveatory Dets

thluuu of 19a
S

No laventorr Lets

No loventory Iate

Ne Inventory Data

No leveptorr !mta

QR



A=3

FORESY STATION:  Viru cest'd
PLANT,| COnOPT. GROSS NET TOTAL AREA | AV.NO. OF | AV.NO.OF
YEAR NO, ARPA(BA) | AREA(BA) | PLANTED IN | STIRVIVING | 05 STDCS COENTS
_YEAR(EA) | STRMS/WA [ /EA
1980 Se 152 8 No Ioventery Dats
(- 149 107 86
11s 78 o 86
1% 135 92 424 48
ToTAL Lo H ] W
Mean \¢ per Ba. l 108
¥ote: Cwo of the earliest plantiage were wider than 10 x J metres.
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JORESY STATION: SANTA CRUZ
PLANT.| COMCPT. GROSS NET TOTAL AREA | AV.NO. OF | aAv.N0.OF
YEAR NO. AREA(HA) | AREA(RA) | PLANTED DN | SBRVTVING | OF STRSS COMMENTS
| STEMS/8A | /8a

1976 1 80

2 102 19
1977 e 160

® L))

4 118 2z
1978 L] 108

) 100

T 1%

/b W2

10 106 %
1979 Q 10

13 120 120

12a =27

) RIS
1 112 ons
L | ‘angy 211
lvetnote! \o informetion is aveilablr on the stocking of Agethie sacraphrils

and therelarr the volume prajections bave been based on 1'.0-‘/1:..



A=7

FOREST STATION: EOLOMBANGARA
PLANT.| COMPT. NIT TOTAL AREA | AV.NO. OF | aAV.NO.OF
YEAR NO, ARZA(BA) | AREA(BA) | PLANTED DN | SIRVIVING | 0 STEMS COMMENTS
_YEAR(EA) | STRMS/mA | /A
1976 3 276 276 7
L 24 pliry L\o Ieveatory Date
1977 s’ 2 2 120
6’ Y% 32 103
' 0 () ]
8” 1% 140 o LR Grose Areas \et Ar
1978 /e 461 328 140
9 128 278 178 iGroos Ares ¢ Net Ar
122° 123 12% 1s
'y 1% 1 160
< 0 > 181
1 17 No Isvestery Date
16a e 138 110 IGroes Ares < Net Ar
] 141 141 N
17s 158 182 (' Kiross Areaq \et Ar
Y AR &7 b3
3 ' Ne loveatory Nete
1R 111 118 1% iross Areac Net Ar
b 212 2000 \o Taventory Date
1679 LI b 1y Qe
vd/ e e 23 101
d/c 2% R 1'%
mh: 104 Nu laventory Date
1'% (L |~ - -
1% ul B - -
e e = d -
4 n . - -
1Qg 120 - - -
® 12¢ - - -
I e 9 o - -
. 21d/¢ 2 B - -
! 2 ] - - -
' . v - - -
I 2% o lend l- - -
t
'




PORESY STATION:

EOLOMANGARA (cont'd)

A-8

PLANT.| COMPT. GROSS NZT TOTAL AREA | AV.NO. OF | AV.NO.OF
YEAR NO. ARZA (BA) AREA(BA) | PLANTED IN | SIRVIVING | OF STDMS COMMENTS
| SYRMS/pA | /WA
1980 1 133 182 86 Groes Area Net Ar
22 8 73 23
» 70 Ne Ioventory Deta
148 104 - . .
: [ J
. 92 - - -
®
¢ 42 - - -
[ 3
2% 123 - " "
¢ 2 - » "
‘ 7'7 - - »
L
e 82 - - -
L ]
2%s ’7 - - -
[ J
] ot - - -
(4 1Q - - -
2% 121 - - -
26 101 - - -
27 120 - - -
40a a1l - - -
b [{] - - -
bla 9% - - -
b ' 1631 - - -
TOTAL 0240 6249
Mea ‘wusher per lls. 102

¢ Cospurtments in Cattle Under Trees project.

(\”\



APPENDIYX B

PERMANENT INVENTORY PLOT DATA

Sourcet SIC files, 1982



Kolombangara
B. deglupts

o of Av hel MAL [ Av, Girch Hal
Comp.| Age Ares Ha| Stems/ha [ s ca ca
2A iy 7a 84 9 $2 14,0
SA 2y la 52 22 S.4 2.4
s3 2y Sa 88 4 6.1 2.3
sC 2y 6m 85 12 6.2 2.9
6A 2y 36 90 b I 1.7
63 2y bm 6) b} S.2 2.00
6C iy la 163 l 6.7 3.2
A lylom 69.6 149 3.4 1.8
2 ] 2y 6a 100 " 5.8 2.)
8A 2y la 134 b} ) 9.5 4.2 35.9 159
8 Iy $= 228 49 3.8 2.6
8C ly la 241 11 3.5 2.8
9 2y 128 (B 4.8 2.4
124 Iy la 12) 102 3.7 3.4
123 9= 156 159 3.2 4.)
12¢ Te 72 149 2.1 3.2
16A iy d= 132 74 3.6 2.8
163 ly 142 78 2.8 2.8
174 ly In 153 n b Y 2.7
178 iy 8a 83s 38 4.2 2.3

Qe



Kolombangara ~ TERCAL

Terminalia calamansanai

Comp.{ Age Comp . Mo of OK Av ht MAI | Av. Girth| MAI
Ares Hs stems/ha 1} a ] cn
1 4y 138 1 2.3 5.6
2A iy 7a 84 10 3.5 7.1
3a iy Im 126 19 6.7 2.1
3 iy la 150 S 6.1 1.9
A iy Ja 32 42 1.8 0.8
3 iy Se 1 61 0.5 0.2
L1+ iy 6a 85 8s -0.86 0.34]
6A 2y 36 65 (| 0.5
63 1y 6a 63 78 0.6 0.2
6C iy I 165 9s 0.5 0.2
T8 y 6= 100 L1 1.1 0.4
€ 2y 138 81 0.57 0.2
8A iy = 134 7 6.3 2.8
8 ly Sa 228 s0 0.6 0.4
98| 2y Om 128 42 0.3 0.2
12A ly Im 128 2 8.25 7.6
16A ly 3= 132 20 0.8 0.64
16L ly ém 14} ? 0.9 0.9
17a ly Ja 158 b 1.7 1.4
178 ly 8= 815 ! 3.9 2.3
18A ly 6m 1.5 59 1.6 bel
A 1y10m 69 2 2.7 1.5




Caspoosperma brevipetiolsts

Kolombangars - CAD

B-3

Comp. Age Ares No of 0K Av Ht, HAI] Av. Girth| MAl
Ha Stems/ha a s ca cs
24 iy 7a 84 4 3.4 1.7 27.3 1.4
A iy s 126 18 .6 1.7
b ) | iy Is 150 h ] 4.6 1.3
SA 2y la 52 14 4.9 2.1
B iy Sa as 4 3.1 1.2
sC 2y 6a 86 4.2 1.7
(] ) 2y 6a 6) 1.2 0.4
6C y lm 163 I 3.1 1.4
7Y 1y10a 69 ]} 3.0 1.7
2 ) iy 6a 100 43 1.4 0.3
7 2y 138 19 1.6 0.7
8a 2y ls 134 3 S 2.2
[} ly Sm | 223 1) 1.4, 1.0
8C ly ls ry $) 1.0 0.8
9 2y 128 83 0.3 0.2
128 ly 1= 128 1 2.7 2.5
123 9a 156 1 1.9 2.5
e[ re| 7 2 1.6 | 2.7
16A ly 3s 132 | 1.6 1.3
163 iy 0 161 s 1.8 1.8
17A ly 3= 155 b 1.7 1.4
178 ly 8a 835 7 1.6 (]
18A ly 6a Ny 2] 1.6 1.0

6



Kolomdangara -~ TERB
Ierminalis brassii

Comp. Age Ares Ok stenms Av Ht. | MAI | Av. Girch HAL
Ha per ba. s s ca ce
| 3yis 126 10 1.9 2.5
3 iy Im 150 19 7.8 2.4
SA 2y Js 52 42 4.7 2.1
b} } 2y Ss a8 } 3.6 Y
5C 2y 6a 8s 8 4.2 1.6
6A 2y 36 8 3.8 1.7
63 2y 6m 63 6 0.6 0.27
6C 2y la 165 } 3.8 (.8
12 ] 2y ba 100 37 1.0 0.l
7c 2y 138 17 0.5 0.2
8C ly Sa 228 17 1.6 1o
16a ly la 132 13 1.4 1.1
17 ly 3a 153 6 2,8 2.2
78 ly 8a 838 2.9 1.7
18A ly 6a 1 by 2.3 1.6
Kolombangars ~ Other Species - SWIM
Svietenia sacrophylla
Comp.| Age Ares %o of Av. He. MAI Av. Girch Mal
oX st
8c ly la Wl 86 1.0 0.8
QEA
ly 4y 138 35 S8 16
2 3y 7a 8) 14 62 18




B3-S

Viru - CAO
Caspoosperma brevipetiolats
Comp. Age Azea Bo of OK{ Av. ht Ml Av. Gireh MAI
Ha Stems - - ca ca

4A 147 2 60

4C 67 193 17

4D ly 7a 123 30 2.5 2.5

4T 9a 13 153 0.5 0.6

8A 67 4 60

108 6) 51 46

148 ly 9a 3} ) S 1.9 0.8

15A 138 1(?) 3.9 1.9

153 1?7 13 3.2

15e ly Im 2) 33 1.5 1.5

16D 2y 76 1 1.9 0.9

17A 2yiOm 82 202 4.6 1.6

18e 3y Sa 84 L} 26 4.7
19A Ay ‘lm a2 56 o 7.8
198 JyiOm 30 19 28 6.9
204 Ay 106 93 6.7 1.6 31 1.9
21A iy Sa 104 126 ra] 6.6
22A 4y 4n 252 30 b o) 6.9
228 3y Sa » 96 26 1.1
23A 3y 9= 98 108 - ri) 6.6
238 2y 62 93 3.3 1.6

23C iy 8a 28 128 0.9 0.3

26A Jy I1a 138 76 9 6.1
248 y s 16S B} 27.) 8.9
26A Jy 63.5 63 18.1 6.0
7 | Jy ém 75.5 158 20 6.2
28A iy Ja 85.5 s 71.8 6.7
28C ly )9 68 0.9 0.9

29A 4y Sa 93 23 2.4 47
b ] y s rs 90 1 10.1
3 3y (1] 76 18 6.2
32 2yi0m 87 124 3.8 1.

3 iy 8a 176 103 4.8 1.8

3 2y 8a 103 160 4.0 1.5

I | 2 6) 49 1.2 0.6

» 2y 6m - 69 13 2.7 tel

)8 ly Sa 63 47 2.t 1.3

39 ly Sa 82 n 1.7 1.2

40 Jy s3 103 .1 0.

S0A Iy 93 130 1.3 1.3

508 ly 52 A8 0.9 0.9

S1 ly 5= Sl 108 0.8 0.3

52 ly 4m 133 12 1.3 1.0

s3 ly Ja 178 A8 el 0.9

4 8a 220 175 0.4

ss (1] 130 163 0.2

36 Ila 67 19 1.1

s7 (Y 39 228 0.9

s8 ‘a 163 76 0.5




Virv - TERCAL
Terminalia calamansanai
Comp. Age Ares Mo of OK Av bt MAI Av Cirth MAl
Ha Stems per ha ] - ca ca
| 133 13
2 69 40
b ) 100 107 128
4A 147 22 46
6A 6y 7a 149 89 9 8.9
A 1y 4n 188 7 $S 7.6
8A 67 109 56
83 ) 10} 47
9A 7y dm 242 68 S 0.7
10A 6y Im pl 45 41 6.7
10C 72 129 36
11A 6y 2a 78 86 4 6.8
3} ) 16 9 50
124 6y 8a 4 97 49 1.4
128 30 12 3
08 63 60 4l
13A 4y Sa 11 48 k)] 1.5
148 ly 9= 35 186 3.06 1.7
19A Ay In 232 36 22 5.3
2 y Sa 104 7 3 16 4.9
b1} ly Sa 6) L] 1.7 1.0
39 lyiOm 82 S 1.9 0.8
08 ly Om 82 43 0.3 0.$
L] ly Sa S b)) 0.3
2 ly 4m 133 2 2.0 1.9
5) ly Ja 178 46 0.5
S4 8a 220 13 0.l
36 s 67 17 0.5
8?7 (Y] 39 13 0.6
s8 4n 56 56 0.4

o



Viru - TERB
Terminalia drassii

Comp. Ates Mo of OK Av, Girth MAL
Stems ca ca

4C 67 10 1.3

4D 123 7 3.8

{0, 3 63 3 30

15A 183 1 2.9

158 17 9 3.6

15D 84 68 3.1

514 ) 139 3.6

16z 76 32 2.4

18D 8 59 49 8.9
183 13 139 2.9

2)C 28 13 1.3

48 163 38 19 6.2
28C 39 32 1.2

33 150 ? 14 3.6
36 63 3 4.1 2.1

k) 69 76 3.1 1.2

38 6] 18 1.6 1.0

39 82 66 2.3 1.6

40 33 16 6.7 1.9

$0A 93 3 1.9 1.8

503 52 3 1.3 1.3

3t S 33 1.8 1.2

2 133 43 0.6

33 178 48 1.0

36 67 46 1.2




Viru - Other Species

3-8

Cowp Age Ares o of Stem | Av. Ht. | MAI Av.Girth MAI
Ha per hec. 1 n ca ca
g D=G
154 2 yro 135 36 6.3 3.2
158 nz 1 4.6
150 84 90 4.9
33 iyre 6m 150 1 0.8
36 2 yro 6 17 5.0 2.5
37 iyrs 6a 69 72 4.3 1.8
b ] ly Oa 63 13 4.1 2.6
39 ly Sa 82 18 2.3 1.5
40 3 yrs 53 7 S 1.6
30A ly 93 48 2.2 2.2
SN
53 ly Ja 7 1.6 |
TEAK
58 4m 163 27 0.2
CZDo
134 4dyrs Sa 1t } 3 8.6
QEA
b7 | Jyre la 165 3 48 15.5
7 3yrs 4m 13 35 10.5
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ALLARDYCE

Suamary of Results for Compartmente Planted at 22 x 2.6 m

Cross Spacing| Stocking st/ha Cirth (em) HEICHT (=) AV, usgl.
Compt] Area |Species Age (m) - mal AT AREA (mf/ha)
. He ALL 0.X.0nly ALL 0.K. Ounly 0.K. ALL 0.K.caly 0.X 0.K. OMLY
1A 13 cAra 12y 6@ | 22x2.6 52 42 a87.5 92.9 7.4 18.6 19.1 1.5 3.06
A 49 TERD 12y ba 22x2.6 47 39 67.1 67.5 5.4 17.5 17.9 . 1.43 1.30
CAVD
care
2A 3} ENDM 12y Sa 22x2.6 46 40 110.0 109.0 8.7 22,5 22.8 /.8 3.
cAre
A 48 TERB 12y 4= 22x2.6 84 6) 10.9 12.5 5.9 16.7 17.9 1.45 2.13
CA
43 41 [ 4 10 ] 12y Om 22x2.6 65 5} 83.0 8.0 7.4 20.0 20.0 1.69 2.90
QA .
28 22 CA Ily 8a ] 22x2.6 45 30 108.) 112.0 9.6 21.8 23.2 1.98 2.99
4C 36 ‘l’til.l. Ily 6a | 22x2.6 4 63 17.0 80.5 7.0 16.6 17.6 1.93 2.89
k] ) 12 CAD lly 4m 22x2.6 40 22 94 .4 96.2 8.4 22.8 24.0 2.09 1.62
8 12 cA Iy 2a 22x2.6 es 5S &3.4 45.6 4.1 12.8 13.1 1.18 0.91
4D . 3o A Ily Om | 22x2.6 75 64 85.3 83.7 7.6 21.0 21.0 1.91 3.4
| s |0 10y 10mf 222.6 | 44 26 79.4 84.0 2.2 ) 6.6 1.3 1.68 1.46
Ic 44 CANG 10y % 22x2.6 1Y 64 n.S 75.6 7.0 16.4 16.3 1.5¢ 2.7
SA 52 CAVD 10y 8a 22x2.6 80 29 59.8 71.9 6.7 15.1 16.4 1.5) 1.19
2C 28 CA 10y 7@ | 22x2.6 25 18 49.5 50.3 4.7 13.9 13.5 1.27 0.3
A 47 CAE 10y Se | 22x2.6 40 27 59.8 60.3 5.8 14.7 16.1 1.55 0.77
(1} 107 CAE 10y da | 22x2.6 59 44 70.2 72.8 7.1 7.0 17.6 1.72 1.94
TOTAL 612
Area
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Susmary of Results for Compartments Planted at 14.5 x 4Am,

ALLARDYCE

12 x Jm, 10 x 3=, S x da

Gross J Spacing | Stocking st/ha Cireh (cm) Height (m) av. Maga

| Gy [Tt Mae | = aL | 0.x. caly AL 0.x. oaly o sl 0.k, oalyl 20 | (@2/40) ox caly

» 21 [ cnm | 10y 28] 1e.5sa | 98 63 69.1| 2.6 1.2 1] o 1.35 3.08

7 107 | co | 9y sa| 14.sma | 126 69 .3 | 6.59 6.8 | 13.2] 1 1.45 2.38

10 | coe | syiom| wa.sxe | 102 75 04] n.s 8.4 | 189 9.0 2.1 3.3

os 22 | cuo | 8y 7e] 1e.sma ] 76 16 a0 so s.a | 124 w2 1.65 2.07

94 22 | cn | sy 6a| 14.5x6 | s 58 s6.6 | ss.8 6.9 | 1.3] 5.2 1.79 1.60
™ 161 | o | oy sa| 1a.sxa | 104 69 61.8| 62.4 1.4 ] 153 as.e 1.86 2.01

58 163 | com | 2yiom] e | 61 3N s6.2| 61.6 1.8 | 8] 6 2.04 0.89
11AeB lcns | 1y el sx3 290 | 198 ss.9 | ¢o0.2 8.3 | 13a] 13 1.87 5.70
A 156 | coe | 6y se| 10x3 199 | 1se 9| wra 140 ) 2al 2o 1.98 2.6
124 95 | com | 6y 3a] 1213 122 & 6.5 | a1.2 1.6 2l e 1.9 1.52
16 162 {coa | oy 1m] 1203 138 99 “w.o| 6.3 1.2 | 1.0 1.2 1.87 1.53
" 160 | cae | syiom| 1203 w3 | 108 we| a2 6.9 | 1.4l 1.2 1.9 1.46
15 102 | cum | sy 6e | 120 s | 107 6.5 | 369 6.7 | 10.0] 10.3 1.87 116
VOTAL 1283

Nl=a



SIMURY OF RESULTS FOR CI20 COMPARTMENTS PLANTED WITH TERHIMAL IACALAMANSAN] -~ 1580

Total] Line All Steme 0.X. Steme Average
cpr | Ares | Avea | Species] Age Hean | Mean | Stems| Mean | a1 | Mean| mar Basal ares
Ha. | he Stems | Gireh| uc. p/ms | ciren| ciren] He.m| wue. ;u:f
per cm cn ca
210| 7.2 [ 0.86 | Tercat | 13 yra | 93 | 20.9 | 13.7 B 23] 0 ol 1 2.23
38 §28.2 | 140 | Tercal | 12y am | 43 | s2.5 | sas 20 | 6so| s.3]| 10.6] 0.8 0.67
0 | 1.7 | 0.58 | Tercal | 12y 8a | 112 | sia | 42.s 8 | esa ] s2| s} o 1.62
6 | 9 2.66 | Tercal | 9ye6m| 77 | 320 .8 3 | 396} a2 12a] 13 0.44
m ] 129 | 2.00 | Tercal | 10y 6m | 106 | s2.7 | 1.7 66 | 612 ] s8| 16.a] s 1.92
8A | 17 | 0.67 | Teccal | 1oy 2| o | 32.5 | 2.4 ¢ | see ] sef 2] .2 0.1
88 | 27 | 1.38 | Tercal | oytom | 38 | ss.6 | 76 19 | s6d | 64| 0] 1.4 0.48
98| 16 | 0.63 | Tercal | tiytza | 98 | 35.9 ] 1.4 ss | asai | a0l | a0 0.89
0a | 40 | 132 | Tercal | oy sa| 2 | 3.2 | 116 63 | ssa ]l s.2| n.al i 1.52
A 1214 1 6.92 | Tercal | 1oy10m | 91 | s26 | sz | 19 | ses | sl 22| 4 2.08
12681 46 | 107 | Tercal | woy'em | 67 | 667 | w6 | w0 | wss | 26| 16.2] 16 1.96
Al 96 | 0.2 | Tercat | 10y2a ) 27 | s7.0 ] e s2 | 636 | 6.2 12.0] 1.2 1.67
4asBe 178 | 5.02 | Tercal | sy am | 72 | 4.8 | 12.2 s | sas | sl ol 1.02
15 (1446 | 4.58 | Tercal | syom ]| 93 | 419 | 5.2 ) | sos | s.6] 10.3] 1 .17
Total 1855.1 30.10

* Thinned

¢ Clearfelled

+ Distance between lines 13.4m and betuean trees }.6 @

All other compartments, 20.Im between lines and an aversge of 2.2a between traes.
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SUMMARY OF RESULTS FOR G120 COHPARTHENTS PLANTED WITH CAMPWOSPERMA BREVIPETIOLATA -~ 1980
—_—————— = ° "ANIED VWITH CANPNOSPERMA

Total | Line All Steas 0.X. Steme :::':“
CPT{ Area| Area | Species Age al area
Ha Stems | Hean Mean Stems Hean Ml Mean| HMAI t ha
ta per/ha Cirth | e p/ba Girth | Giren| ve.m| Giren /ha
cm ca ca
2E4 2 0.6) | Camd 12y 10m 45 69.3 16.7 19 69.2 5.4 16.7 l.3m 0.72
NYY Y 0.71 | Cemd 9y Im ] 106 82.0 16.5 67 87.2 9.1 20.8) 2,2 4.05
18] 12.9 0.24 | Camd 9y 4m | 193 17.5 4.2 67 88.6 9.5 20.4] 2.2 4.18
9A7 40 0.68 | Camd 11y la 173 90.2 12.6 70 89.8 8.0 12.6 1.1 4.49
9CH 63 2.91 | Camd lly Om 7 91.4 16.8 39 94.6 8.6 16.9] 1.5 4.28
108 | 90 3.57 | Camd 10y Sa 78 15 14.9 61.9 80.9 1.5 1541 1.4 3.18
120 44 0.66 | Camd 10y 6a 112 87.4 17.5 90 89 8.5 17.5 1.7 5.67
Total 299.9 10.72

Thinned
Distance between 13.4m and between trees 3.6 »

All other compartments, 20.) ® between lines and an average

of 2.2 m between trees.

Ti-%



SUHMARY OF RESULTS FOR G120 COMPARTHENTS PLANTINC - OTHER SPECIES

. Distance between lines 13.34m and between trees 3.6 m

11 other compartments 20.) ® between lines and an average of 2.2 m between trees.

Total | LINE ALL STEMS 0.K. TREES Average
CPT  Area | Area bpcclu Age Basal Area
ras | Ar Stems |tean Lu.n stems [1aan | a1 preaa ua oeer
per ha th e Mt per ha | Cireh | Giceh | He Height m
ca
k] ) 0.96 | TEra 12y 4= 97 .2 2.8 49 59.3 4.8 13.91 1.3 .3
i n 0.35 | TERB 12y 6= 14 6.6 1.5 8 75 6.0 .33
A 2.73 | HADE LY .2 |12.6 30.0 $3.? 13.2
b T3 0.75 | MADE 44 .2 [0 S 19.2 20.8
SA 10 0.96 | MADE Iy 4m 54 4 11,2 2 48.2 4.2 17.01 1.3 0.0
SA 2.03 | CEDO 9y 10m 58 .8 8.5 27 50 8.5
8C 49 3.00 | cEDO 9yi0m LY 3.7 2.2 h13 80.1 N | 16 1.6 1.78
sC 27 0.67 | SVIN IlylOom n -4 8.7 8 3.3 3. 0.09
fotal 97 11.47

ci-g



APPEXNDIX C
——

GCROWTH DATA FOR THE PRINCIPAL PLANTATION SPECIES

Source: Forestry Division "Silvics of Species”
Research Rapores

(Moce: the graphs included here are for completeness
only - the original pudlication {s not well printed
and if required for further pudlicacion would need
to be re-drawvm)



AGATHIS MACROPHYLLA

Growth Rates

Beight growth of trees in full light with intensive weeding should
resch 2 metres ip 2-2.5 years, 3 metres {n )-S5 years, and 6 metres {n $-6
years. Vthere Ctrees bave high light shade and sare weeded the trees that get
avay should reach 2 setres ino 7 years, vhile these trees that do not get
avay grov motre and more slovly. Once these Ctrees are 2 etres they vwill
resch 5 metres in snother 1-3 years. Trees vith aore shade grov extremsly
slowly in the early stages.

The girth increments of regensrated crops and undersized trees left
after logging are quoted from:-

(a) Trees in full overhead light and well maintained grow to
15 ca diameter {n 45-50 years, victh a fairly even diamster
{ncremsnt of 1.8 to 2.0 c@ per year.

(b) Trees in logged forest vith no maintenance grov to 75 ca
gireh i 80-90 years, vith & fairly even {ncrement of 0.8 ¢to
1.2 ca per year.

(c) Trees over JOO antres a.s.l. in logged forest vith no maintensnce
grow to 1S cm girth {n 150 years vich variable diameter incremsnt’
0ot 20re than | ca per year betwveen 30 and 45 cms girth, and much
slover above and belov these girtha especially {f no exposed sites.

The latest mssssurements oan the Mount Austen Plot are:-

Age I8 years

Cirth 9l.cm

CAI (1974-80-5 yrs) Girch’ 1.9 cn

Reight 21 matres

CAT (1974-80-5 yrs) height 0.8 metres

Log Volums 473 cudic metres
Yields

The Permanent Inveatory Plots at Sants Cruz are too youag to give
useful data on potentisl yields. A 45 to $5 year rotation (s eavisaged
at Santa Cruz vhich should yleld 60-00 stems per hectare averaging adbout 2.0
cubic metres per stes.

Ueilization

The timber has orange drovn beartwood vhich dries to strav colour.
Sapwood {s slightly lighter in colour. The tisber {s soft and light and
usually straight grained with an sttractive lustrous finish. Basic density
{s .400 to .450. The timber is very stable and easily worked. It {s used
for veneer, light coostruction furniture, veather boards ship decking and
plaaking.

Timber cut froa 17 year old trees on Mount Austen wvas rather knotted
but suitadble for light conscruccion, weather boards, and furniture.
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Crowth Rates

In dense rain forest on west Kolombangars #oc%m trees in the upper canopy
grov about 1.9 cm in girch per year. In the more disturbed and probadly rether
youoger forest oo the northern part of the island girth growth at 3.8 ca per
year was much faster.

Some growth figures from plantation growvn trees are given in the
atteched Table II based on the latest measuremsnte taken in 1979/80. These
are summarised in Table I below, taken from Figure I:-

Table I Crowth Trends
| Height (m) Cireh (em)
Age Low Average Bigh Low Average High
s 9 12 18 0 50 70
10 16 17 20 70 90 110
13 17 2! 28 100 120 140
20 001 19 24 30 120 L) 160

There appeard to de lictle difference betwees growth rates closed
placted and line- planted, though close-planted trees tend to have rether
longer log length, and line-planted trees grov rather faster in gireh,

Yields

Stocking data froa Permanent Inventory Plots at Gizo, and Viru is very variable
in cospartasnts up to about 12 years old. The nuaber of good (0.K.) trees per
hectare seldoa exceeds 150 vhen crops are 3= years old.

A series of local volume tables have been comsputed from optical measure-
®ants on standing trees growing on a range of sites. These are given in Tadle III
and shown in Figure 2. There is nowv enough data to cospute & family of volume
curves segregated by log length classes. GCirch/Volume relactionships are summarised
belows=~

Gireh Volume (Cubic metres)
Lov Average High

lm .‘0 - o’s 0070

lm .3-0 ‘- ' . lo l .‘0

In FPigure 2 lines (9) and 10 represent older trses chat regensrated
aaturally after World War II, that have & wider spread of Girch. The line plasting
technique eims to produce a crop of 80-100 logs per hectare averaging about
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140-150 cm. _girch in 20 years. Yield estimates based oo this wuld be around
80 = 140 »’/bectare.

e

. Accurate yield prediction wuld need m0re data from plantations around
IS years old from wvhich to build up stand ctables of good (OK) trees based on
gireh or dismater, vhich vill aot be svailadls for sbout S years. When thase
data are available they are likely to confirm the yleld indicated in the previous

paragreph.

Utilisation
The ssture timber is soft pale pink {n colour, vith 0o marked difference between
sapwood eod hesrtwood. The wood {s odorless lacks annual rings, is straight-
grained to slightly interlocked, and has sswdust thet can cause skin irritatioa.

The wature wood is used for structural grade plywood, and light general
purposes such as siding, packing cases, blackboards etc.

Plantation grown timber {s rather lighter and softer than mature timber
as the folloving shows:-

Mature trees Solomons densicy <328
P.N.G. 332
Soloacns 3O yr old .263
Plantation Solomons 8 yr old .283

Test of plantation grown asterial had ressonable yields of acceptacle
paper. Much more work needs o be done to ideatify end uses for the light and
rather veak plantstion grovn material.



C=4

TABLE II Campoosperma brevipetiolats - Growth Data
X-¥#o| Locality { Land Age Ht |Cal Diam| CAIL Vol
System Yrs a, |8t Diam Remarks
a/yr cm cm/yr] o3
176 | Baga (c?)| Aloken 154 2 o 8| 1.6 838 | 6 stems
172 Baga (BQ){ Womoi 15.4] 23 ]0.6 0.1 2.0 <904 6 stens
188 Gizo Suvs 15.1] 21 0.6 3% 1.6 624 7 stems
268 Baga (CP)| Alokan 6.4 21 0.6 b7 1.2 661 Otha
1S stems
391 ie. muT Legakiki 14.5 18 0.6 32 2.1 -
2% Gizo Maringe 12.4] 19 39 - 623 Lp
7 stems
418 Gizo Suvs 1241 19 - 38 - .763 LP .
10 stems
476 Viru Vieu 12.01 18 - 36 - .370 LP
9 stems
n Cizo laringe 12.1] 16 - 3] - 487 LP
. 11 stems
I Vicu Viru 16.6 19 - 37 - .620 Ly
17 stems
338 Viru Viru 11.8] 19 - 38 - 49) Lp
30 stems
280 Allardyce] Allardyc 9.3 1 - 28 -
168 Vanikolo | Peau 8.1 18 - 21 -
S/506 Allard Allardye 6.2 8. 16 - Lp
333 Allardyced Allardye s5.8] 10. 17 LP
5/507 Viru Viru $.0] 10, 12 LP
&N Allardyceq Allardyced 4.9 10. 14 LP




TABLE 111 Caspnosperma Local Log Volume Tables

Clircth Class ca 80 %0 100 110 120 130 140 150 160 170 180
pe—eCubic metres——

1) Cizo L/SST's .252 359 466 +573 .680 .187 89 1.00) 27 stems
2) GCizo Cpt Ja 274 +339 .40 470 .53S .600 22 stems up Sm
3) Ta 419 .557 .695 833 971 I . .18 stems over 9.0m
4) Bags Close 475 571 666 761 .856 .951 25 steme

planted
$) Cizo/Baga 374 480 .586 692 .798 .904 ] 1.010 1.116

ST'S
6) Viru. L.P. <3421 .39% | 450 ) .s04 ) .557] .61 36 stems up to 9a
7) viru. L.P, A432) 517 ) .603 | .688] .74 | .859 23 otem over 9a
8) 95-10.5 .208 32 440 .556 672 .788
9) Moro 410 . 266 422 .578 .7134 .890 1.046 11.202] 1.358] 1.514] 1.67
10) Munda 470 .656 8421 1.028 ] 1.214 ]).400 1.586 11.772] 1.958] 2.144 2.]1

i

=2



HEIGHT
8

CARMOIPEANA QRMPETIOLATR

g
umqwr/ age ¢ qm/ age
1001
oo
o
s » 19 20 s 0 s e
AGE v YRARA A0S o vants
»
g" Youung / QAT
b 4
i
4
i ) .
s
2 100 190 200

QWP oy O,



EUCALYPTUS DECLUPTA

Grovth Bates

The data sveiladle oa older final crop trees is given {n Tadle II
which wvas taken from the latest messursments takea {n 1979/80. These summarised
{n Table I below taken from figure I,

Table I Growth Treods
Beight (Mecres) Girth (Cencimatres)
Age

(Yeaars)}{ Low Average Bigh Lov Avertage Bigh

S [} 20 25 b ) 60 110
10 20 25 b} 80 110 150
5 22 30 36 110 150 170
20 % 32 36 130 160 190

Soms recent line planted areas that suffered attack by Ambleypelta
grav for the tirst S years or so at the lov rate, but vhers they e survived

can be expected to accelerate for the next 10 years as showva in X-3)9 at
Viru.

Yields

The oaly Permanent Inventory PloC data {s of very young trees for
Kolombangars, and shows wide variability in stocking but reasonadle growth
rates. In s fev years better data vill be svailable from Cattle Under Tree
ateas.

A series of local volume tables have deen aade from optical msasurements
of height and dissster and given in Tabla III and Figure 2. These may de
suamatised.

Volume
Gireh Lov Average High
100 cms 40 .50 .60
150 cas .80 1.00 1.40
200 cme n.a. 0.8, 2.40

Log lengths vary s great desl but the effect of long logs on volume {s
th in lines (4) and (S) shov in Figure 2. The line planting techaique ainms
to produce 8 crop of 80 to 100 logs after sdout 160 cm girth fa 20 yesrs. Yield
estimates would have to be reduced because the stocking of good trees would be

lovered becsuse Anblc{pclu and other dsmage has left higher nusbers of
aslforasd Crees. Yiald of 100 to 150 good logs should be possible since the

\
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remaining trees would be rather larger than averags.
Utilization
The reputatiocn of the speciss {s based partly on the uses to which
sature 1ogs and lumber from Kerevat can bs put, and partly om the provea

pulping qualities of plantation grown materisl. These do in fact conflict
as {s shovn {n the following tabdle.

Mature Timber Papua Nev Cuines basic density 6
Plantation Timber Solowoas(13 yrs Mt. Austen) .382
Solomoas (8 yrs Gizo ) -

The Cizo tree vas growing more slovly than the Mouat Austen tree
vhich may account for the difference. Data from other countries indicatas
s basic density of sbout .400 st 1S years.

If & density of around .400 {s realistic for timber from plantations
of 13 to 20 years, it means that the wood will be quite promising structurally.
Racently furniture vas made from timber from 19 year old trees on Mount Austen
sod Rove which indicates that the timber is useful for framing and furniture.
Poorly formed logs can be used as pulpwood.
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Teble I1  Pucslyptus deglupts - Growth Dets
K=o Locality Land Age | Bt] CAIX Diam| D.I Vol
Systen Yrs | » } Bt Remarks
: a/yr| ea| aa/yr| o3 .

K-73 Mt. Aus Lengak{k{ Burat 1978
K434 | Rove Lengakiki | 21 37 t.3 47 ] 1.8 483 Partly bumt
. ) stems

K-187 | Cizo Suva 1.52 - 431 0.6 823 6 stams
K-209 | Baga C? Alokan 15.2] 3 1.0 48 1.6 760 10 stems
$/584 | Ringi Ringi Cove] 7 22 L.P.

$/3%9 Viru Viru 6.5| 2 3 511 LP & stems
$/398 | Ringi Ringi Cove] 3.3 2 18 - LP

$/648 | Ringi Ringi Cove| S.0 2 2% LP 70 otems
$/59 Allazrdyce Allardyce | &. 18 LP 32 stems
$/596] Ring{ Ringi Cove| 4. 9.'9 11 LP High




A

TABLE III

BUCALYPTUS DECLUPTA
LOC VOLIME TABLES - CUBIC METRES

Cirth Class - Cas

80 | 90 J 100 J o }120f 130 | o | 150 ]| 160 | 170 ] 180 | 190 | 200
—— Cubic metres -—-
(1) viru 5-9 metre logs «292 | .382 [.472 ].56) 653 L.24) 6-12 years
(2) = 0-12 metres  |.302 | .395 | .488 [.s581 |.674 |.266
a) - 3-16 metres 1399 | .500 | .601 |.702 ].803 |.904
(4) Trial plots 10-15 years 440 1.612 |.784 |.956 | 1.128 ] 1.300
(S) Trial plots 15-20 years 866 0064 | 1.262 ] 1.460 | 1.658 |1.856 | 2.054 | 2.252 |2.450

ol=2
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TENMINALIA BSSII

Growth Rates
Very little dats is available on the growth rates of maturs trees
in the normsl sweap or alluvial hgditac,

) Trees chat naturslly regensrated aftar the war on devastated areas
give the following growth data:

Table 1
Locality| Age Mo | Baeighe Gireh Stem Volund  P.A.I.
(approx.) Stens sattes (overbark) (OV.:gCtk) (Girth)
cme cms
Sege 28 20 s 169 2.1 3.2(4 yxa)
doro 29 20 32 193 2.1 3.0(5 yrs)

The trees at Munda vers on & hard uplifted coral site which is fairly dry, and
grouth has sloved down considerably. The trees have now been felled. The trees
at Noro are on fairly loose 30{l, and appear to be groving extremely well. The
plot was thinned in 1978.

Soase figures from plantation grown trees are given in Table 11
overleaf taken from the latest arrangements in 1979/80. These are suamarised
in Taole III below, taken from Figure I:-

Table III Growth Treads
Height (matres) Cirth Centimetraes)
Age Low Average High Lov Average Bigh
3 yrs 8 1s 21 40 60 90
10 17 22 27 70 90 140
18 2) 26 3o 100 120 170
20 22 27 32 120 150 190

With the better site selection i{ndicated {a para 23, there is no reason
vhy the low trends csanot be avoided.

Yields
There is very lictle stocking data from Permanent Iasventory Plots and thaet mainly

from crops under 5 years old. Part of Cpt 14a st Viru shows good average development
on thair clay soils of the Alokan Land Systems.

,\\;\
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A series of local volume tsbles have been computed from optical

These are given in Table III and shown in Figurse II.

dismater msssurements on standing tress groving on s range of
The volums tables

for Viru are segregated into log length clasees and give s reascnable indication

of Cirth/Volume relationships to be expected with this specles:-

regrovth, but lins (1) from Mdava companies very lavourably.
log lengthe tend to be long in well grown trees.

Cireh (cm) Volumes (Cubic mstres)
Low Average Bge .
100 c» 40 .6 1,00
150 c= 1.00 1.9 2.40
200 cs - - 3.78

In Pigure 2 lioes 6 and 7 represent are for older vigorous natursl

With T. brassii
The line planting ¢

que

sims to produce 80 to 100 logs per hectare about 150 cm fo girth in 20 years.

Yield estimates based on cthis would be arouad 120 - }

or diamacer.

per hectara.

Accurate yield prediction vill need more dats from plantaticns around
13 years old from vhich to duild up stand tebles of 9000 (OK) trees based on girth

These will not be available for about 10 years.

Tedle II Terminalia brassii - Growth Dats
Wo | Locality Land Age de CAI [Diam |CAX Yol
Systes Yrs |a He ca |[Diem o) Remarks
a/yr es/yr

86 Mt. Austen | Lengakiki 16.6 | 20 - 48 2.4 1,271 |2 stemes durnt
I Mt. Austen | Lengakiki | 15.7 } 29 0.8 $2 |2.6 1.612 |8 stems
179 Bags (CP) Alokan 15.2 | 29 0.4 % 1.2 2.406 |8 stems
29) Cclzo Suvs 4.8 | 22 0.4 32 2.2 -
Bhh) Gizo Maringe 12.1 | 22 29 029 |LP 4 stems
3% Vieu Vieu 11.6 |20 29 350 |JLP 11 stems
338 Viru Viru 1 |21 30 626 |LP 22 stems
206 Moungs Ringi Cove| 6.7 | 17 2 .266
3 Allardyce Allardyce S.8 13.2 18 - Ly




(/L'L\

Table ) Terwinalis brassii - Local Log Volume Tables
Gigeh
8o 90 100 110 120 130 140 150 160 170 180 190

1) STa Bagas, 1.204 1.49) 1.778 2.068 2.352 | 2.6)9

He. Austen
2) Viru .208 318 428 .538 648 .758 868 978

Logs 7-9 m .
3) viru .3%3 450 549 647 745 844 .92 1.046

Logs 10-12 m
4) Viru 472 .606 +740 874 1.008 1,162 1.276

Logs 13-19 =
5) S.Tie <362 486 .610 <743 .858 .982 1.106 1.230

Age 9-11
6) Seghe <324 492 828 996 1.164 1.332 1.500 1.668 1.836 2,004 2.172 | 2.3%40
7) Moro .502 .781) 1.060 1.3 1.618 1.897 2.1726 2.455 2.734 J.on 3.292 | 3.571

?1=d
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TERMINALLA CALAMANSAMAT

Growth Rates

Girth growth rates of older natural trees on Kolombangars were sbout 1.0 cm
per ysar.

Very little data {s availadle on plented trees over 12 years old.
Soms figures from plantation grown trees sre given in the attached

Table II taken from the latest ssasurements {n 1979/80. These are summsrised
in Table I below, taken from Figure I:-

Table I Crowth Trends
Beight (w) Gizth (eam)
Age Low Average High Low Average High
S yrs] 1.8 10 16 3 50 75
10 12 16 21 60 80 110
1S est 13 20 25 70 110 140
20 est} 20 23 hTo} 90 140 160

Graph I clearly shows that wvhen cthe np'.ctu is planted in the wrong
conditions as in X-$/507 Viru, whare the inicisl canopy vas far too dense it
does not grow well.

Yislds

Stocking data from Permanent Iaventory Plots ac Gizo and Viru is very variadle,
often reflecting poor techniques used in esrly years. Younger crops sre improving,
88 site selection {s becoming wore accurate. The nuaber of good (0.X.) trees

per hectare still seldom exceeds 150 vhen crops sre )-4 years old. An exsaple of
a good crop is in Cpt 2 {. gt G{zo which {s unfortunately with 20 a betwgen

lines.

A series of local volume tables heve been coaputed from optional height
and dismster measurements on standing trees groving on & range of sites. These
are given in Table III and shown {n Figure 2. There is nov encugh data to coapute
8 faaily of volums curves segregated by log length classes. Girth/Volums
telationships are suamarised belov:-

Girth (cm Volume (Cubic eetres)
' Lov Average High

100 ca .33 .30 .63
150 ca .50 1.00 1.50
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With the exception of (4) on Pigure 2 for very short logs, log leagths
vith T. calamansansi tend to be longer chan those of Eoogim. The 1line
planting KQEE{Q\M aims to produce s crop of 80-100 logs per hectare sbout
140-150 girth {n 20 years. Yield estimates based on this would be around
100=140 =a’/hectare.

Accurate yield prediction vill need more data from plantations around
15 years old froa vhich to build up stored tadles of good (0.K) trees dased on
gireh or digmetar. These vill not be svailable for about 3 years.

Utilisation

The mature timber is pale yellow, rather soft, vith a subdued tigure,
and 0o colour contrast between sapwood and heartwood.

The mature wood is used for light framing, cladding and decking,
mwuldings and shelving. It i{s similar to West African Afsrs, Tsrminalia
supetrba and could prove to be & useful substicute for this on the Zurcpean
aarket.

Plantation grown timber is rather lighter and softer than meture as
the following showsi-

Mature trees ! Solomoas basic density 469
Papus Mev Cuinsa -378
Solomons (30 yrs old) 458
Plantation Solomons (3.5 yrs old) .276

There are indications from the above figures that by 3O years I. calamansanai
in the Solomons i{s approaching maximua density.

Only pulping tests have been done on plentation grown wood and
the resules for older material are considered to be satisfactory. A fev 7 Year
old trees vere cut dowvn recently and yielded quite solid sawvn timber which
planted quite wvell. All T. calamansanai ctimber must be protected agsinst insects
and rot by dip diffusica or pressute trestment vhich oaly gives "fair" results.
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Table II Terminalis calasanssnsi - Crowth Data

%o Locality Land Age | Be| caX] Diam | CAI | Vol | Remerks
Systes Yes | a | n/y ca a/yr -

467 Gizo Suva 12.91 241 1.4 » 1.8 739

Cpt 2.4{| Giso Suva 12.91 20 3 .898 | LP

396 Mr. Austen| Lengakiki| 12.8) 21| 1.4 | 38 [ 2.8 .763

474 Gizo Haringe 12.4] 20 h P 613 ] LP 10 stems

473 Ciszo Suva 12.4] 18 39 629 | LP 10 stams

476 Viru Viru 12.0] 19 29 440 | LP 9 stems

8/506 Allardyce Allardyce] 6.2] 11 14 -




'@

Table III

Terminalia calamansangi - Log Volums Tables

Gircth Clase ca

80 90 100 10 120 130 140 150 160 170

1) Cizo 32/sST 365 | AS4| .543 ] 631 .120 .808 .897 5861 1.614 | 1.16) 20 stems
2) Ciso Cpt 2.i 219 ] 7] A4S | 603 .t .859 9511 1118 16 stema

upto 12 m
J) Cizo Cpt 2.§ 5281 .69 | .866] 1.038 1,210 | 1.382 ] 1.5 ] 1.726

over 12 a
4) Viru LP 3-8 a 293 | L3261 359 | 9] .62 457 490 .52) 20 stems
3) VirnlP9-12 @ 270 | .36 459 | 554 .649 <743 .838 .932 2) stems
6) ViruLP 13-17 = A2 .606 | .40 .874 1.008 | 1.042] 1.276 20 stems
1) 9 years 350} .470] .%%0 ] .710] .83 .950

61=-2
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A LIST OF FORESTRY DIVISION TECHWICAL NOTRS 1938-1974

17881
(1)2/38:
3/%8:

(1)4/38:
5/38
6/38:

(117391

(1) 1/601
17613
1/62s
1763
2/63
363
4/631
/6%
6/63:
1/631
8/6)
9/631
10/63:
1/641
2/641

(1))/6h2
4/601

(1)5/641

(1)6/641
1/64
8/641

Commoa 3.I. tiabers and prospects of commsrcial working.
Reuri forsst management i{n relation to licence renswsl.

Extracts from "Porest Industries - Sierra Lecoe” article -
prefal, - shiogles.

Timber Ixports - MHalays Morth Booeo Sarsvak.
Lxperimental tree plaaciag plots.
%0 Hans Lend

Totestry ia the Solomoas since 1949 - with emphasis o timber
developmsnt proepects.

Timber Developmeat Prospects BSIP ~ re FAO/RIAFE study.
torestry and Land Tenure.

The Torest Estats.

Check list of Some Commoa Sol. Is. Traes.
Abbrevigtioas of plant oames

Tiaber Calophyllum spp

Oillenia in the Solowon Islands

Tisber Development Prospects in the Solomons

Ceneral Volume Table

Land for Porestry

A kaur{ forest oo Vaanikoro: T.C. Vhictmore

A Botanist's notes oo the Vaaikoro ksur{ forests: T.C. Whitmore
Regeneration of keuri st Vasikoro: J. leggats.

Yorest kay to calophyllua

A Cuide to the Sapotaceas

Albisis {a the Solowoas

Celtis ian the Solomons

Slasocarpaceal, T™he ofl fruics; in the Solomoas

Lasily Racognised Femilies of Trees

Cheack List (Handdbook Form)

Hotes oo Botanfical Collecting trip to Uairaha River



(1)9/64:
10/641
117641

1/651

2/653

3/65:
(1)1/66:

/661

(1)3/66:

4/661
(1)5/668:
6/668:
17612
2/61:

/611
4/671
5/671
(1)6/671
1/671

8/67s
9/671
(1)10/67s
1/68:
2/68:
3/68:
4/681

D=2

A Provisiocal Key to the Commoa species of Terminalis
A Porest Key to the Common Big Trees of Lowland Porests.
Botes on the Japanese timber market {n 1964.

A 1ist of Vanikoro wveed species (mainly trees) by Nbdalue (st.
Cr Santa Crugz) duties names.

Report oa CFO0's Malaysis tour (vis TPMG and Aust) July/augusc,
1965 .

Local volume Tables for Pomstis pinnats growing on Zags Island.

A Summary of the performance of various species in departmental
trial plots.

Local volume tables for %ﬁ brevipatiolsts growing at
Allardyce Harbour, lsabel Ils .

A prelimingry {avestigatiom into the timber produced dy Bucslyptus
deglupta planted in the Solomocas

Bote on floristic analyses and gite typing in the Solomoas.
A defect study on Dillenia salomonensis on Veagunu Island.
Prelimingry Results of a Timber Survey oo Vangusu Island.
Results of o Tll;‘t Survey in the Viru/Ksleas Area

A Study of Lumbet Recovery from the round log at the Tenatu &
Hounga Sawmills.

Explanstioa of Covt. Porestry policy

Amanity planting and storm hazard

Resistance of certain tree species ... to cyclone dasage.
Raising Pinus caribsea seedlings

Oip diffusioa (boroa diffusioca) preservative treatment of timber
for the Solomon Islands.

Local volume tables for Calophyllum kejevskii growing on Banga Island.
Data on certain BSIF timber species

Hech. properties (green) of Cansrium salomonsnsis and 4 other timber spp.
Pulping potential of 5 cosmon BSI timber species.

Trials of BSIP epp for Phywood Manufacture

Streagth grouping of 1) coamon BSI cimber spp.

Resistance of certain tree speciss ... to cyclone demage.

o



(1)3/68:
(1)6/68:

1/681

8/68:
9/68:
(1)1769:

1/101
2/103

3/703

4/70:

$/10t

(1)6/10¢
1/10¢
1/70¢

/12
(D11
(11241

b-)

The “Tumeric™ test for boroa (dip) diffusion trested timber.

Mechanica) properties (green) and strengths grouping of 3 B3SI
timber species.

Local volume tables for Terminalis bdrassii end Dillesis sglomonens
at Allardyce Bardour, Is .

Portabdle mill Lumber Recovery study
Log Racovery Study (Allardyce Harbour)

Hechanical Properties (green) of s further 14 Solomon Islands timber
species.

World Timber Trends related to the Solomons

Punctioas and organisstion of Forestry Departssent in developing
ecoaomics.

Bursery snd Zstablishment Techaiques used (n Pev Cuines (T.P.M.G.)
for Klinki{ pine (Arauceris hunsteiaii).

Obeervations on the Regenerstion techniques used in the lowlend
tain Porest and Monsoon Forest in the Territory Papus New Cuines.

Locsal Volume Tables f(or Tersinalis bdraseii,Caoprosperna brevipetiolats,
Calophyllum kajewskii, Poastia pinnsta and 0} lenia salowonensis
at VEN Hatbour, Newv Ceorgia !-Eud and Cempaos peraa bravipecioTata
and Calophyllum ksjeveki{ at Ringi Cove, obacgara [sland.

Log Recovery Study - aingi Cove

Log Recovery Study - Viru Hardbour

A Summary of the performance of verious species in Departamsncsl
trial ploce.

Wood remsianing sfter Loggiang - Kolodangars and Viru/Kslenas.
Timber Plantisg Programme 1974 co 1985 (Projectioa and Appraissl).

Tisber Planting Programme Projecction (974 to 1983 and Log Production
coet estimates.
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13/1/82
18/1/82

15/1/n2
16/1/82

17/1/02
(StN)
18/1/82

19/1/82

20/1/82

21/1/82

22/1/82

23/1/82
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APPENDIX B~

ITINEBERARY

Left Loodea, Plight BA1l

Arrived Sydoey io transit. Over aight Sydaey.

Left 0630, arrived 1430 Booisrs. Met by Mr Enele Kvenairars
Ag CTO & Mr A. Orr, PFO.
loggiag & Timber Control.
discussions vith Mr D. Kerly & Nr G. Slater, Bigh Commisstoner.

Left Looden.

Discussicas with thea, Mr T. Nolan
Thea to British Bigh Commissioa,

Night Bontars.

Left 0600 for Munda, met by TCO's Mr G. Cdaplin & Mr J. Sandoa.
Discussions & examination of experimental files and data in

Research Office.

Night Muoda.

At Munds sll day o Research Office. GRV night Brisbane.

Left 0800 for Viru by cance. Examioed line plaats areas datiog
from 1971, worksbops, boats and current logging areas. Retursed
1830. GRY arrived Booiars and discussions at Porest Division.

Night Munda.

Left Munds 0930 by cance for Manigist, Kolosbangars. Visited
trisls datiag from 1974, aursery, taen to Peitete Station.
Left Boolars, arrived Poitete.

Nigbt Pejtete.

All day leolobe Range en Nortd Kolemdangers. Vieited Cattle uader
trees areas plaatations.

Bigger.

Discussiens vith entemelogist My M.

Night Poitete.

Left Poitete 0900 for Manigiei & Ringi Cove Iaspected trials
plaatations and logging sress. Mot Levers Pacific Timbders Staff,
Canee to Munda in evening.

Night Munda.

Left Munds flight IE 884 to Honiara with Messrs Cbaplin & Sendos.
Meeting in afterncon vith Meesrs Orr & Kvsoairars.

Night Boniars.

To Viru to iaepect plantations fur day.

Night Munda.

1o Boniars. Vriting ootes in soraing, io wfterscon to Forest
0ffice for phetocopying, obtaining maps etc.

Returned to Hoafara.

(9)

Night Bonisrs.
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24/1/82 PJV Left 0545 by air cbarter to Santa Cruz group. Arrived 0900
(SIN) & Accompanied by Messrs Cbeplis, Sandom & Vatt, Toured ODA &
GRY EDP plantatiocos. Left 1515 returned Honiara dy 1930.
Night Beofars.

25/1/82 Discuseions in morning vith Mr Kerle & Mr Evansirars i{s British
High Commission, and vieited Mioistry of Pinsnce, Ministry of
Traneport, Comsunications & General Utilities, Planning Office,
Cattle Uoder Trees 0fficials.
PJV Plight IE 519 to Brisbane. Arrived Sydnmey 21Y0.
Night Sydney.

GRY at Porestry Departmeant
Night Boaiars.

Note: oo flights available till 1 Fedruary.

26/1/82 PJV I Sydney. Contacted ADAB officisls respoosible for Australias
aid programme to CUT programme. Full discussion on telephons -
00 flight available to Canderra that day., No Sritish Airvays
Flight to Loadon that day.
Night Sydney.
GRY At Porestry Division collecting data from project records
Nigbt Boniara.

27/1/862 PJV 1o Sydney uatil 1330. FPlight BA 12 to Londea.
GRY Collection of data from Forestry Division files
. . Nigbt Boniara.
w/1/62 Collection of data by GRW from Forestry Division files
Night Boanjara.
29/1/82 Collection of data from Foreetry Division fili-s by GRW
Nighbt Boajfura.
0/1/82 GRY Analysis of data collected
Nigbt Honiaras.
31/1/82 GRY Deluyed flight
Night Honiara.
1/2/82 GRY Departed Hooiara for Australia
Nigbt Sydaey.
2/2/82 GRVY Depart Sydoey for loodoa. Delay of 12 bours ia Siogapore due

to mecbenical failure on plant (Fligbt BA 14)

y/y/82 GRW Arrive Beatbrov, overnight st Hotel at B.A. expense.

g

&/2/82 Arrive Edinburgh.

(10)



Mr Enele Iwaaairars

Mr A, Orr
Mr G. Slater
Mr D. Kerly

Rt. Boa. P. Salaka

Hr
Mr
nr
Mr
Mr

FIFTRTSITITITEGRD

Mr

I.!.&gnr !!0!!0‘

R.
L.
T.
P.
J.

Ruseel]
Doliane
Nelaad
Beesders
Mulbolland

G.E. Chaplin

J.
R.
1.
R.
1.
S.
P.
s.
L3
R.
J.

1.
L.

J.
v,

Sanden
Maoriasg
Tabisan
Bicd
Apail
Pitokolo
Neil
Cager
Bigger
Bradford
Leise

McNetl)
Gilbert)

Tanea
Sanders

Martin
¥ileon

Coraish
Knight
Mason

Mr R. Browaball

APPENDIX 2-)

LIST 0P PERSONS MET

Ag CFO

084S PPO

British Righ Commissionsr, Boajars
Pirst Secretary, BEC Boniars
Mioister for Natursl Resocurces

Ag Permaneat Secretary

SP0, Tiaber Contrel

00A TCO, Timber Coatrel

Secretary, N. Nev Georgia Timder Coatrel
Ceamoavealth Development Corporation
0DA TCO, Porest Resesrch

0DA TCO, Plantaticns

FO, Tisber Coatrol

RO, Viru '

RO, Maoigist

RO, Poitete

RO {/c Kolombangara

ODA Studeat

0DA Student

COA TCO Entomologist

Macager, C.U.T. (N.Z. A14)

PO, Research, Kolombangara

Lever Pacific Timbers, Ringi Cove

RO, Santa Cru:z

Pield Research Officer, Miotetry HBome Affairs &
National Development

Senior Plaaning Offtcer

Seaior Mecbanical Engiaeer, Ministry of Trsasport
Commusicativo & Geseral Utilities

Under Secretary, Mintetry of Fioance
Ag Priacipal Veterinoary Officer, Buniara

Permaneat Secretary, Miafetry of Agriculture and
Laods

Ecoaomist, ADAB, Cagberrs, Austrelia.

(11)
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Appendix F
TERMS OF REFERBNCE FOR THE CONSULTANTS
F=1

1 ar cirected by the Secretary of State for Foreign and Coamonwealth
Aftairs to offer you appointment as an Evaluator of British Aid to
assist Forestry Development in the Solomon Ilslands. The appointament
will consist of an assignment in the Solomon 1slands and thereafter
the preparation of your report thereon. The assignment will be for

a period of 2 to 3 weeks from the date of your emplaning by the direct
route for the Solomon Islands until the date of your arrival back in
tne United Xingdoz by the direct route, or until such other date as
may be decioea by this Administration or by the local British
Representative on behalf of this Administration.

During your assignment you will evaluate the Overseas Development
Aorinistration's (0DA) funded financial assistance and technical
cooperation for the exploitation and development of forestry in the
Solomon lslanos during the period 1965-1980.

Your appoirteent will consist of s study and report on the history
of this prograsme of aid together with a detailed evatuation of:

(a) the administration of the aid in termas of the efficiency of
project selection design and execution;

(b) the fapact or expected impact of the programme of aid, including
wvhere appropriate selected projects within this programae, and a
comparison of this with the objectives and expectations of the aid

at the outset (where possible this should include coaparison as
between ex-ante and ex-post or current estimated rates of return);

‘tc) the relative extent to which any failure to achieve the
targets set in the project can be ascribed to

(i) insufficient technical information at the outset;

(11) 1dnsufficient technical expertise in the execution of the
project;

(§i§) Llack of physical resources eg equipment, vchiclos'ctc;

(iv) organisational failures in applying available resources;
(v) other major factors (to be specified).

(d) in the Light of (c) ‘what preventive or r

dial action might
have been taken, for example in the fields of :ae H
to improve project perforamance; esesrch or training,

(e) whether, given the technical decision
s and capabiliti
progrange was cost-effectively designed and exocute:. thes. the

Further, in the Light of (a) - (d) and any oth

will make such recommendations regarding :id .;;i::::::::O:.:::r:;'you
design of this type of project or programme which you feel would improve
co:t ettectiveness, developmental impact, or coamercial benefit to

:r tain, In undertaking the evaluation you will take into account
ocumentation in ODA, relevant reports, and comments from interested or

involved parti
Covernnen:, es including officials of the ODA and the recipient

during the initial phase of the evaluation

you wilt Liaise closel ]
the Evaluation Unit to agree the methodological approach to be .dzp:o;h
and the structure of the written report required which should be in

sccordance with that suggested in the 00A publi "
the Preparation of Evaluation Studies”. ° cation "Guidelines for

v
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TITLE SLRNANE | PORENANES
Yatt Guy R,
DATE 0F BIRTH 3.10.43 NATIONALITY British
QUALIFICATIONS B.Sc. ( Forestry ) Aderdeen, 1969.
AND B. Litt ( Porest Economics s Oxtord, 1971
PROFESSIONAL C. Dip. Accounting & Fioance, 1978, Asscolation of Certified Accountants
SOCIETIES Certificate {n Industrial Engineering.Ceatral Institute of Techknology,
Velliagton, NZ, 1977
Hemder of Iostitute of Chartered Foresters U.K,
m: v_Zlealand {nu}mu of Porutor!
r of Coanonvealth forestry Association,
CURRENT FPorestry Econoaist for Econcaic Forestry
POSITION Group since 1979
APPOINTHINTS 1972-197% Solowon Islands Forestry Dept. Experience in tropical forest
AND research, Hanagement, and econcaics and planning
EXPERIENCE 19791978  Scientist vith Nev Zealsnd Forest Service at the Forest Besearch
Institute Rotorus, Nev Zealand. MHeader of the Ecoaocaics of
Sflviculture Group vbich favolved vork oa forest valustion,
evaluation of silvicultural regimes, tropical forestry resesrch
literature revievs and land use studies. There vere slso o
ocumber of sbort term secoadments to the Nev Zealand Ministry of
Poreign Affairs involving visists to P{ji, Sancs, and Solomon
Islands to sdvise on silvicultural research and aid.
1979 = Forest Econoaiat vith responsibility within the group for all
Present fioancial and econcaic research, appraisals and evaluations

aseocieted vith {nvestaeat {n forestry in the U.K, and in the
U.S.A. Coosultant to & sumber of lesding U.K. Pension Punds
and Life Assureace Companies. Begular viaists to U.3.4,

Coasultancy appointments bave aleo bdeea undertaken for FAD
Overseas Development Adminietration, UNDP, and the Asian
Development Bank in the South Pacific, Malaysis and Braszil
ia forest econcamics and pleaning.

Sxm ®00cc0000000000 0

ATE 7th Auut.. 1983.



COMMONWEALTH FORESTRY INSTITUTE

STAFY PERSOMAL HISTORY

TITLE: sthae TORENANES
WwooD PETER J,
DATE OFf BIRTH: 23.3.32. RATIOMALITY: BRITISH
QUALIFICATIONS |3.a, (Botany) Oxford, 1954.
AND M.A. (Forestry) Oxford, 1960.
PROFESSIONAL Fellov of the Institute of Foresters of Great Britsin; Fellov of the Iasti:
SOCIBTIES: of Wood Science; Hon. Tressurer, Commonvealth Porestry Associatioa.
Co=Chairman, IUFPRO Working Party 2.02-8, Tropical Species Provenances.
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