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tech year the Owwssies Dmlovs t Ainirt ation (ODA)
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Jsupower and Evaluation Depezteut 



The forest industry of the Solomon Island. contributes about 101 of its

GDP and provides about 72 of the total wage 
 and salary employuent. Howevercurrent rates of logging will exhaust the existing forests before the year 2000
unless replanting takes place. From 1966-75. 
 British Aid amounting to approxi­
mately 30000 assisted SIG in a 	 progrmie of pilot trials of replanting
techniques, and based on the results of this work a project aiming to replant
15783 ba of Government-owned land vas financed from 1976-79. The cost to
 
British Aid of this project was £1.84 million. (1.1 - 1.3).
 

The 	 present study yes carried out in 1982 to report on project design,
 
execution and impact. 
 The main findings and conclusions sre:­

1. 	 The project v entirely appropriate to national objectives. (3.1). 
2. 	 Project design was soundly based on information available
 

from studies by SIG officers and visiting specialists. (1.4, 2.1, 3.2).
 
3. 	 The technical specificationsof the project were in general scientifically

and managerially sound. (3.21, 3.22). 

4. 	 The project was in general successful, and ba an estimated financial 
yield of 7.62 and an Economic Itate of Return of about 8Z. (5.4, 5.43). 

5. 	 Project achievements lucluded:-

Establsbasot of 13143 be of plantations (4.01)

Construction of new forestry camp (4.05) 
Creation of over 700 jobs in rural areas (5.3)
 
Training of forest staff at all levels 
 (4.08, 5.3)

Development of roads and communications (4.06, 5.2)

Creation 
of a basis for further rural develomant (5.2)
 
nstitution of important research (4.13)
 

6. 	 Problem encountered by the project included:-

Over ambitious planting targets (4.01, 4.02)

Unexpected changes in logging 
pattern and field survival of trees(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)
Problem with vehicle procurement and servicing (4.06, 4.07) 
Allocation of plantations for cattle raising with
 

insufficient experimental inforwtion (4.12)
 
7. 	 Major recomendations for future projects in the Solomon Islands ares­

(a) 
Projects should take account of vehicle procurement and servicing

difficulties on islands remote from the main island of GUadalcaal. (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, so that targets can be 
odified if necessary. (6.5, 6.6)
 

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

(d) 	Timely and comprehensive training programs are 
important. (6.3)
 

(e) 	A large development project should include its 
ow capability for
 
field research. (6.2)
 

(f) 	 Where separate projects share resources, and can affect each other's
 
outputs (e.g. cattle under 
 trees), special magemaent arrangtemets 
are called for. (6.5, 6.6). 
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SYNOPSIS 

Introduction 

The forest resources of the Solow Islands will be exhauted by the year
2000 if the current rates of Logging are maintained. The forest industrycontributes 102 COP and provides emloyment for over 1500 people. Timer 
va the second largest export earner, after Copra, until 1979, and nov 
occupies third place.(I.i - 1.3). 

Since 1965 SIG has carried out a prograe of research and pilot trials on
the replanting of logged-over areas. from 1966-68 the C.D. 4 W. fund
D6665 contributed about E15,000 a year to this york. From 1968-71 

recurrent element of the york va transferred to the country's 

the
 
budget, and


from 1971 onvards finance vas provided under Project 37, expenditure being

approximately 4.2 million 5.I. Dollars(tl.84 million). (1.4). 

0DA Project 14302 from 1976-79 va bsed on the earlier york and aimed at
planting 15,783 ha of Governmnt-owned land on 4 islands, using line planting
techniques, building forest stations and providing capital equipment. (2.1). 

The present study va carried out in Janury 1982 to report on project design,
ezecution and impact. (Appendices F and G). 

The main findings end conclusions aree­

3. The project's objectives matched those of SIG in aiming to replant 
logged-over natural forests (3.). 

2. The design of the project, grving utility hardwoods on a 20 yeur
rotation was soundly based on information available from pilot trials, from
international specialists, and took into account the prevalence of cyclones.
(3.4, 2.1, 3.2). 

3. The technical specification of the project, involving choice of species,
line planting technology and forest -maemnt,were, in general, sound. 
(3.21, 3.22).
 

4. The project va, in general, successful, achieving over 8OX of its
planting target, and having an estimated financial yield of 7.62 and an
Economic Rate of Return of over 8Z. (5.4, 5.43). 

S. The achivements of the project were considerable and included:-

EstblLshment of 13143 ha of line plantations in logged-over forest. (4.01). 

The construction of four nay forestry cas, vith workshops nurseries 
and other facilities. (4.05).
 

The creation of over 700 jobs in rural areas. (5.3, 4.09A, 4.09B). 

Training of staff at all levels in reforestation and other skills, 
including research and management. (4.06t 5.3).
 

http:Dollars(tl.84
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The mintenance and extension of a network of roads and transport.
(4.06. 4.07, 5.2). 

The creation of a basis for further rural development. (5.2).
 

The appointment of research officers to study urgent problem of 
forest entomology, weedgrowth and cattle/tree magent. (4.13). 

6. Some problem encountered by the project led to the slight shortfall
 
in planting, and to uneven survival in some plantations. These included:-


The planting targets were over ambitious (and noted so by the OO&
Forestry Adviser). The shortfall in planting was due to varietya 
of factors including heavier wed grovth than expected, and som 
difficulties with production of planting stock from nurseries. 
(4.01, 4.02).
 

The planned loggingpttarn va intensified during the currency of
the project, leading to soil damege and heavy growth of woods especially
clinberc. This led to uneven survival of planted trees. (4.17, 4.02,5.3). 

There va no integral research component funded vithin the project. The
existing SIG Forest Research Station at Imnda had theoretical reepoasibilies
for research for the project, and for supplying it with tree seed, but was 
not able to respond to the project's urgent needs, e.g. when forest 
urseries found it difficult to provide sufficient seedlings for planting. 

(4.02, 4.13). 

Although training for Range officers under Nev Zealand Aid was provided,
and a local school for supervisors existed, there was a slow build up of 
trained personnel. The first new .angers were not available until half way
through the project. (4.08, 4.09A, 4.17). 

Vehicle procurement end servicing was carried out under standard PWD 
contracts, but these proved unreliable on islands remote from the capital 
on Guaslcanal, where operating conditions are harsh. (4.06, 4.07). 

Shortly after the project began, areas of plantations were put under joint
managemeat for cattle grazing (cattle under trees project) financed by
ADAB. This change to the project was insufficiently backed up by research. 
There wes also a lack of coordination in the management of these areas 
of joint land use. (4.12, 4.13). 

7. Recomendations for future sizilar projects In the Solomon Islands are:­

(a) Projects should taka account of difficulties in vehicle specification 
procurement and servicing on islands remote from the capital on
Guadalcanal, and in particular to set up efficient workshops in
good tim if PWD cannot provide an adequate service. (6.4). 

(b) It is inevitable that scom changes in project design become necessary
during the currency of a project, and frequent monitoring and reporting
to OOAand needed so that targets can be altered and operational
methods suitably modified if necessary. (6.5). This applies to all 
physical and financial reporting, which should be done at 6 moths 
intervals. (6.6.).
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(c) In circuitances where recruiting my be delayed it my be 
necessary to reduce targets until a full complout of staff 
is in poset. (6.1, 6.3). 

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

(a) 	Large speciali2ed projects, in which techniques and mthodologies 
are crucial to success, should incorporate their ow capability 
for operational field research. (6.2). 

() 	Where tw or more separate projects share the sa land and other 
resources, e.g. cattle vith tree plantations, special artangemuts
for joint unagemet responsibility are necsesary. (6.5). 
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.	 mportance of the forest and forest induatries sector 

1.3 	 Forest and land resources 

The total land area of the Solomnm Islands i.s about 2.8 millLon bectares of 
wbich 	akaoet 902 is covered vith forest. 

There 	are four . in forest types, containing the folloving maiA species: 

1. Camposper1 brevipetiolata - Calopbyllum app. - Dillenis salomnsinai. 

2. ?omti pinnta - Calophyllum kajeveki - Vita: cofalus. 

3. Teruinalia brassii svomp forest. 

4. Small areas of Kauri (Agatis macrophylls) in the Santa Crux islands. 

Host of the land Ls bald undrr custoary tenure, and only about 102 of the 
land is accessible. Of this there are about 165,000 he of exploitable broad 
leaved tropical high forert of which about 64,000 hactes is on land bald 
by the Governsint. Within this area about 80Z is suitable for exploitation 
and regeneration by planting. The SIG long-tera objective of developing 
the forestry sector is being mc mainly on Coverneat - owned land which it 
acquired, either by purchaae or by transfer from expatriate companies during 
1962-64,rith the single objective of developing a large scale forest industry. 

1.2 	 National Forestry Objectives ad Policies
 

The forestry sector's objectives and policies have alvays been closely
 
linked to the country's overall national objectives and policies. 
The first plan for the sector was dravn up in 1968 and it wa revised 
in 1970 to coincide vith the new national developmnnt plan which v being
prepared. The salient features of chat plan were to:­

(L) 	 Progressively acquire timber rights rather than land itself prior 
to licensing for large scale comrcial operations in the private 
sector.
 

(ii) Expand log exports from 230,000 cu matres in 1970 to 410,000 cu 

mtres 	 in 1973. 

(iii) Encourage further processing of logs. 

(iv) 	 Complete a planting progr08 of approximately 2000 hectares per 
anm. 

(v) ContinsLs-ly review protection maurea in vater catchment areas. 

In 1974 careful consideration vas given to the relationship between the 
rate of utilising the existing resource end that of replacing it. It was 
recognimad that there vas no necessary link between the two since 
conceptually they can be analysed separately, but in practice, it was 
considered there were at least two links which aight make it necessary. The 
first was where themvu a need,if it vas felt desirablefor continuity of 
a domestic forest induatry built up on the liquidation and utilisation of 
the existing forest, and the second was where ecological conditions require 
reforestatiou,to follow closely behind logging. 



The forestry policy wa reviewd in 1975 taking into account these and 
other considerations, the min principles of which wrte:­

(I) Increasing the rats of timber cutting up to about 400,000 cubic 
metres log volum per yea, of which not more than about 285,000 
cubic metres to be exported as logs. 

(2) 	 Seawilling and further processing within the country of about 
onw-hird of the timber production as quickly as posesible. 

(3) 	 Locally processing more of the production, if market research 
and evluation show this to be worthwhile. 

(4) 	 ?romoting more widespread timber working throughout the country,
especially where logging will asaist agricultural development. 

(5) 	 Further studies to evaluate the mat advantageous new types of 
forest crops to grow. 

(6) 	 Using of foreign capital, probably a mixture of grant aid, 
comercial investment and loe, for the reafforestation program8 
- subject to Government control of the new crops and their use. 

(7) 	 Replanting programs by the Gare, met on public land to reach 
5,000 hectares a year as soon as possible. 

(8) 	 Arranging with customary Land owners for continuing logging on 
customary land and for replanting on selected area of customary
land vith landowner participation in the venture. 

(9) 	 Development of cattle grazing under forest crops. 

(10) Extension and advisory services to small sawmills and plantations. 

This policy is the one currently in existence and the objectives appear 
to coincide entirely vith the National Development Plan Objectives for the 
period 1976 to 1979 which were:­

(3) 	 Conservation of the enviro nt and resources of the Solome 
Islands. 

(2) 	 Increased employment, infrastructure and services in rural area. 

(3) 	 Increased export earnings. 

(4) 	 Increased Governm at revenue; and 

(5) 	 Increased economic activity through linkage to other sectors. 

1.3 	 Role of the forest and forest industries sector 

The achievements In the forest and forest industries sector have been 
impressive and are based mainly on private investment in extraction by four 
main foreign companies. These developments may be judged by the figures 
in Table 3.3. 

The sector is a major contributor to anetary CDP with its share accounting
for betwen 5-72 of the total over the last 10 years, which has helped
considerably to diversify sources of rural income beyond copra and fishing. 
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Table 1.3 The. Foreptry SrrLa'rs Cogtribution to Central Government Recurro,,I ARvrnue 

ITDI 1970 1971 1972 1973 1Q71 1975 1976 19877 1971 14179 

Timber R-port Duty 

Value (SI %'000) 

Z of total Government 
Recurrent Budget 
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Sourcet Solomon Ilaanda 1990 Statistical Year Bomk 

Note: from 1971-77 export duty was effectively incorporated in timber levy 



It vas also the country's second largest export earner until 1979 when 
earnings from fish reached the sam level. The actual contribution (see
Table 1.2), has fluctuated in the range of 24Z to 322 of the country's
total domestic export earnings between 1971 and 1979, wbich is the latest 
year for which statistics are available. 

Contributions to the Goverumnt's recurrent revenue have also been 
impressive, forestry having been the third largest contributor after copra 
and fish in 1979. The principal coponents of this contribution are liven 
in Table 1.3. Corporation Tax levied on logging coanies' profits has not 
been shown although this could amount to over £400,000 (FAO/UNDP report to 
SIG, 1975).
 

The sector also provides an important number of jobs as the figures in 
Table 1.4 show , particularly since the population is currently increasing at 
a rat, of approximately 3.4Z per am, 

TA/I.I 1.4 

Imployint in the Forest and Forest Industries' Sector 
in 1972 and 1979 

Imploymnut in the Fd 9 of Total Wage andForest forest 
Year industries' Sector 	 Salary Imployment 

1972 	 1050 7.2
 
1979 	 1472 (ex. replanting program) 7.3
 

2051 (inc. " " ) 10.3
 

Source: Forestry Division and 1980 Statistical Year Book 

Most of these jobs are rurally based, and if the sector's employmnt 
including the replanting programm is expressed as a percentage of the 
vag* end salary employmnt currently available outside Honisra, the figure 
rises to 16.8Z. If the employmun created by the replanting programme is 
excluded, the percentage falls to Just over 122. 

Overall it is considered that forests and the industries which they support 
are a particularly important part of the Solomon Islands' economy. If the 
present rate 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 
exhausted and the sector's significant contributions to the economy will 
cease. This fact was realised by the Forestry Division when logging began 
and it has correctly made every effort to find the vays and mans to re­
establish or re-plant the logged areas ever since. This long term planning 
is particularly inportant in forestry because of the relatively long tim 
required, even in the tropics, to grow trees. 

1A Forestry Plantation Research and Developmnt up to 1975 

British aid for research and development was continuous from 1966. From 
1966-68 the contributions were from the CD 4 W fund and smounted to about 
E15,000 per 	year. During the country's Sixth National Developmnt Plan 
(1971-75), E284,000 (S.I.S482.400) was provided for a programs of forest 
replanting; nearly 5,200 he had been planted by 1975, much of it in the form 
of large scale pilot trials on a range of sites throughout the country. 
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The research element of this development work was carried out by the Research 
Section of the Forest Departmnet. This Section had the responsibility of 
providing research services to both the Forest Departnc in general and to 
the project. It is also responsible for the collection and supply of tree 
seed for all replanting work, the major part of which was carried out under 
the project. The Section produced a large number of publications (see e.g. 
the Research Notes listed at Appendix D) and had compiled uch information 
on the species used by the project by the 1970's (a sumary of this from 
"Silvics of Species", a research report published in 1980, is given in 
Appendix C). Since the Research Section vas not under the direction of the 
project, however, there va a tendency for it to continue with past research 
work, rather than to tackle the nae problem as they arose. These probleme 
were vainly related to
 

Seed collection, Storage and treatment 
Nursery work 
Plantation spacing trials 
Weed control 

The species and operational trials carried out before 1975 were carried 
out in slightly different conditions from those under which the project 
actually operated. Nevertheless wy of thse pilot trials were outstandingly 
successful especially on Gizo Island, wed growth vasnot a major problem, 
and hence it was thought unecessary to try a large number of closer betwesn­
tree spacings than 10 x 3 metres. 

2. The Reforestation Project Proposal 19)5 

2.4 Govermeut objectives and strategy 

A Forestry Division objective which was embodied in the 1975 forest policy 
was to ensure as far as possible the continuity of the forest industry and 
its contributions to the national economy by the re-establishment of the 
forest resource after logging. Conaidekable effort was directed at developing 
the techniques and securing funds for the re--stocking of logged forest areas 
from the tim the logging of hardwoods started in the Solon" Islands in 
1965. 

Because of the practical links between the logging of the existing resource 
and investment in reforestation (section 1.2), both the areas and the upper 
limits to the rate of re-stocking the logged forest were deteruined. lWhile 
in theory there wa no reason wby the rate of re-stocking should be the 
same as the rate of loggins, and in practice there were good reasons to 
believe that it would be better for it not to be in terms of organisation 
and training, tvo factors were considered to make it essential:­

a. 	 Wood and Creeper Irowtb:- At the time of formlating the project 
in 1975, the available evidence suggested that costs would be reduced 
by re-stocking areas imediately after logging before woed ad 
particularly Harresia had become fully established. 

b. 	 Road Costs:- It was considered that maintenance and repair work 
on roads and bridges wa likely to be very expensive and therefore 
it was felt that these costs could be kept to a ainim if re­
stocking followed immdiately behind logging, since the coUpanies 
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would ned the sm toad ad vould share the costs of maintaining 
thea. It was originally projected that plantations would Dot med 
to be maintained from 3 years after the date of planting and it 
was oetlasted that sot bridges would last for that length of tim. 

Research had shown that line planting tecniques as well as complete clearing 
of logged ares would allow the following types of crops to be growns­

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

An important question then aroe as to which of these options would provide
the country with the largest not benefits. The domestic market in the 
Solmon Islands vas not considered to have any sifuificant effect on the 
choice since it was extremely smll (under 1000 m log equivalent in 
"1973) compared with current or likely future production. The majority of 
ay production was therefore likely to be destined to be exported to markets 
in the Far East, particularly Japan. Korea, and possibly China. Europe 
yes also considered a possibility. 

In developLg a re-stocking stracgy the Forestry Division were guided by 
the advice of A.J. LeslL who was then Chief of the Trend Studies and 
EconomLc Analysis Section of FAO, who advised in 1972 that it was desirabls:­

(1) 	"for the Solomon Islands Gover mnt in the long run to own a 
substantial part of the now resource to avoid control by monOpoly 
interests, and so that Governmnt wilt be in a position to "shape 
the developmnt of the forest industries". 

but, 	 with the ala of securing relevant markets. 

(2) 	"to have the ultimate users involved in the financing of
 
plantations aimed at the pulpwood market".
 

There were a number of advantages in seeking to grow pulpwood crops, such 
as earlier returns. greater employment in the establishent stage, and less 
risk of cyclone damage because of the reduced rotation length. Therefore 
attempts wore made to interest the pulp and paper comWnies in Japan, which 
wee likely to be the main market for chips, in investing in the plantations. 
At that stage they were only prepared to finance some pilot trials on 
Zoloubangara and it was considered that without a greater financial involvemnt 
and raranteed markets, pulpwood production could not be justified. 

In opting for sawlog production, the Forestry Division still had to choose 
between the production of prime (or cabinet) and utility quality sawlogs. 
From a marketing point of view, it was felt that there was a very strong 
attraction for growing prim quality sawlogs, provided the correct species 
were chosen, since future world supplies were likely to be of limited 
availability, and transport costs to European North American and Australian 
markets would only account for a small proportion of the total price. 
However the disadvantages of this option weore considered to be sufficiently 
serious to justify growing primarily utility quality sawlogs. These were:­

- increased establishment costs. because the mintenance of cabinet 
wood species required weeding for a longer period because of their 
slower initial growth rates than those of utility species. 



- cabinet woods require rotations of up to 45 years, compared with 
about 20 years for utility timbers. This entails a greater risk 
of cyclowe damage (see Map 2).­

- the existing fotest resource was likely to be exhausted by about the 
year 2000, and by this tim prime quality sawlog crops would not 
have reacbed a harvestable size. Therefore this option would 
not provide the continuity of employment which would be possible
if utility quality savlogs were grown. 

There was hover concern at the future markets for utility quality
 
hardwoods, but on this, Leslie comented as follows:­

"There will certainly be a large demand for genral purpose (utility)
timbers in sewn, veneer and plywood forn. but this will be a higbly
competitive market for quite a long tim. With a wide range ­
geographically as well as physically - of substitutable woods available 
any woods in this category would used to have a marked price advantage,
unless, as for eimple with the dipterocarps. they have som physical
advantages ..... For the most part, however, for successful expansion
in this market, Solomon Islands' indigenous species or a number of the 
possible introductions will have to retain the present relative price
advantage they hold. This applies whether the zarket is seen in term 
of log exports, or as Japan swings towards processed wood imports, the 
outlet is vLsualisd in terus of savnwood or veneer or even plywood" . .... 

... "the export market prospects for the B.S.I.P. forests could 
not be regarded as a liaiting factor in the development of the sector, 
provided that any program ffor expanded exports based on the indigenous
species - either from natural forests or from plantations - recognises
that the only market advantage these can have is that of lower prices". 

Based on this analysis, the strategy put forward in 1975 was, in the absence 
of any indication of investment by the pulp and paper industry, to proceed
with the establishment of plantations with the aim of growing utility
timbers. However it vas felt that there was also a good case for planting 
a smll proportion of prize quality sawlogs. 

For the reasons already given it was felt essential that re-stocklg should 
keep pace with logging operations, and therefore estim tes of the future 
rate of logging of Governmnt land were made which then served as the basis 
for the long term re-stocking plan. This is shown in Table 2.1. 

Table 2.1 	 Proposed Area (ha) Schedule for the 
Restocking of Public Land 1976-1985 

Tear Viru [olombangara Vanguou Shortland St. Cruz Total 

1976 1200 1800 300 3300 
1977 1200 2400 400 400 400 4800 
1978 1200 2800 400 400 	 400 5200 
1979 1200 2800 800 400 	 400 "5600 
1980 1200 2800 800 800 300 5900 
1981 1200 2800 800 	 600 5600 
1982 1200 2800 80 800 5600 
1983 1200 2600 800 800 5400 
19864 1050 800 1850 
1985 	 800 800 

TOTAL 10650 20600 4600 	 6000 1800 44050 

Sources SIG Forestry Division Technical Note No. 1/73 
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The 	project put forward for financing in 1975 van therefore only the 
first part of a much larger planned re-etocking progTam. 

The 	 Projece' objective and strateoy 

The 	project vasincluded In the SIG's National Developmnt Plan (1975-79) 
and 	 vas part of the larger continuing program vhose objective vast­

"Tha replacement of the native bardwood timber resource after it ban 
beeu logged out, with a now resource of hardvood timber from namnd 
plantations grown on public land, so that the S.I. timber industry 
ad 	the benefits deriving from it may contie". 

(PC(76)(13)).
 

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

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

This strategy van regarded a ambitious by the Forestry Adviser, but aes 
nevertheless accepted subject to the provisioun outlined in Section 2.5 
below. (see also Table 4.). The arean vere to be divided between Viu, 
Kolombangara, Allardyce, Santa Cruz and Giso, using permanent and temporary 
vork rs housed inspecially built forest stations. (see Hap 1). 

This va to be achieved at a cost of E3,837,205 to British Aid, of vhich 
British-sade goods were to be approximately E350,000 and OSAS payments some 
Ell0,000. The balance va to cover local costs.
 

2.2 	 Technical Bals of the project 

The technical specifications of the project were based upon wel established 
silvicultural methods ("e below) and a choice of species based upon the 
results of silvicultural research carried out with British Aid in the 
preceding period. 

2.21 	 Line planting methodology. The principles of this system vere clearly set 
ou by Davkins (1958) an follows:­

"..... line planting is the establiement of a tree crop to be closed at 
rotation age, in lines spaced at intervals equal to or slightly greater than 
estimated final-crop crow dimtar. 

There are five necessary conditions for line-planting in addition to the 
normal requirements of healthy plant establiement: 

I) 	 Ebere must be little or no demand for thinnings in the ares concerned. 
If thinnings are required the method is less productive than clear 
felling and planting; if large timber and veneer Logo are in demand 
the system is suitable: 

2) 	the species planted =ast be fast-growing (five feet of height per year 
an a m mium), naturally straight and self-pruning; i.e. generally of 
the colonising or gap-fillinS light-desmding type: 

1/ 	Dawkins, B.C. (1958). The volume increment of natural tropical high forest 
and the limitations on its improvement. Quoted in Lamb (1958) Comnvelth 
forestry Raview, 48 (I). 
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3) 	 there must be so upper canopy; only celar-felled, clear-poisoned or
 
low secondary forest is suitable:
 

4) 	 the regrowth between the planted lines ostt be noo-inflammable 

5) 	 broving animals must be absent, scarce or of negligible effect on
 
planted trees.
 

Provided all five conditions are met, the mothd can cut the cost of a final 
crop to less than 4 third of what would be incurred by close-planting. 
The technique then requires the following:­

6) 	 planting lines should be spaced equal to or slightly more than ­
up to 20 per cent nore is reasonable - man crown dimeter of healthy
 
final-crop tres:
 

7) 	 plants should be spaced along the lines at approximately I/Stb of the 
spacing between thou to allow a selection of about one-in-four for the 
final crop. If poisoned overvood is likely to be ab uant, as in very 
lightly felled astural forest being planted, then up to 30 per cent 
losses must be expected and spacing in the lines should be nearer 
1/6th to 1/7th of spacing between lines: 

8) 	 planting lines mist be well-cleared about six feet vide at first and 
made easy to move along, at least along one side of the planted trees 
by removal of most, if not all, woody snags. Once planted the line 
must be kept clean and no over-hanging or threatening growth tolerated. 
Since this cleaning work is confined to a very small fraction of the 
area labour costs are low and several cleanings (sometims up to six 
or seven are necessary) can be afforded in the first twelve months 
and are considered essential under most conditions: 

9) 	 plants ust got away to a quick start. For most species this ans
 
using potted stock:
 

10) 	 planting must follow Limdiately 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 is recognise4d, however, that 
this is not a precise possibilityi 

II) 	 trees arising between the lines, unless superior in value to the 
planted species, must be cut or poisoned immediately they "threaten" the
 
plants, i.e. before they overshadow them. The greatest threat is from 

_n Treat and Hacaranga. Similarly, climbers, over-arching from 
regrowth beside the lines, mist be vigorously cut back before 

they overshadow the plants, provide ladders for climbers or obstruct 
quick access along the lines: 

12) 	 thinning along the lines is a matter of selecting the stem of superior 
form and height. 

The above five principles and even technical guides miet be taken very
 
seriously. Line planting has very com nly failed and has a bad reputation
 
aong English-speaking tropical foresters because one or other of the
 

principles has been flouted. If all the above are followed for a species
 
sensibly chosen the technique has a very high chance of success in tropical
 
forest conditions".
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These guidelines have not been suspended, and m st of their provisions were
 
met in the early line-planting trials. Rovever, provision 3 of Dawkins' lst
 
- there must be 
 no upper canopy - is one of the mest difficult to ensure. The 
absence of the upper canopy was notaeorthy in the early line plantings on GLzo,
but neglect of line opening and weed tree removal can very rapidly chanSg the
whole silvicultural site. The actual methods to be used were based upon the
principles outlined above. Lines were to be cut 10 a &part, and trees planted 
at 
3 a vithin the lines, giving a total maximum stocking of 330 per he. 
Planting stock was mainly of potted stock raised from vildings collected by
workers in the forest. 

Thinning and natural mrtality vere expected to reduce the stocking to 110 per
he at age 4 years by which time the intensive weeding period of 3 years would 
have been over. 

2.22 Species selection 

The species selected were 

Alathis macrophylla (in logged Agathis forest on Santa Crux only). 
Tersinalia calamansamai
 

T. brassii
 

Casitoeperma brevivetiolata 

Eucalyptus deglupta 

(Svietanis acrophylla)
 

These are all suit d to short rotations (up to 15-30 years) and produce (except
for Svietenia)utility grade wood with an accepted market, though prices are 
aw8 te owest of the main timber exported frou the countryt:­

3Table 2.2 Prices for S1 timbers in 1979. US$/g 

Gonoetylus 175 
Vitaz 145
 
Ponstia 
 135 
Palaquim 105
 
Schisomeria 
 90 
Calophyllu 82 
Goolin Moluccasa so 
Truinalia calmnesmi 75 
Caaosperma brevipetiolata 66 
Trin-alis braasii 60 
Dillenia 
 54
 
Calts 56
 

Source: F. Miller, private comicatlon. 

The choice of species vas based on a large nmber of trials, the meet relevant
of which are on Cizo Island, Viru, Allardyce, Van kolo, Uove. See pare. 2.24 
and Appendix C for further details. 

2.23 Rotation length. 

The rotation length for all species was set at 20 years, by which time logs of 
40-SO cm diameter were expected. 



2.24 Volie estimates 

From the field trials, mean annual volum (W) increment estimates were obtained.
 
The wide variety of sites and planting situations gave a range of values, but for
 
the main species the growth rates were excellent by tropical standards. Table
 
2.3 below gives figures for man diameter, height increment an individual tree 
volum increment. It should however be noted that the operational planting sites
 
vere mostly different from those of the trials.
 

Table 2.3 Growth figures from Silvicultural trials 

M Id4"m te r M& e igt vo l ume- r V = ~
 
Species tree V J )  ( /b)
 

ca a at 15 Trs aairnng
 
N - 110
 

CasOperme
breviptiolsta 2.2 - 3.1 1.2 - 2.1 0.6 - 0.9 66 - 99 

Eucalyptus

deglupta 2.2 - 4.8 1.4 - 4.2 0.7 - 0.8 77 - 88
 

Gaelina
 
arbores 2.2 - 4.8 1. - 3.8 0.5 - 1.1 55 
- 121 

Svieten i 
macrophylla 1.4 - 2.6 0.9 - 2.3 0.4 - 0.8 4 - 88 

Terin lLa 
brassLL 2.2 - 3.6 1.2 - 2.3 1.I - 2.4 121 - 264 

Terauals 
calaasananai 1.5 - 1.9 2.6 - 3.1 0.4 - 0.8 4 - 88 

Source: derived from figures in Marteon and Thouson (1980) The SilrLcs of species. 

The important points to note from these figures, most of which are derived from 
line planting experiments,are the ainiuja height increment of about one -etre 
per year (but with frequent figures of 2-4 metres) and mnLmum diameter increments 
of about 2 ca. The average volumes per tree are an indication of final volume per
hectare, depending on survival, but assuming that the planned final stocking a 
110 stems/ha pas achieved, total volues per hectare could c€nly attain "V ° 

to over 120 a at age IS, and core at age 20. Most of the species could be expected 
to reach a diameter of 40 ca at 20 years old. 

Svietenia mscrophylla (Honduras mahogany) is a fine hardwood and its lover growth 
rate and longer rotation should be seen in this light. It is however susceptible 
to Ambrosia beetle in Fijian plantations. 

2.3 Implementation Plan. 

The progrmes were implemented through Forest Division Staff, with planned
planting targets as given in Table 2.1. As all the planting sites were on 
Government land, very few local inhabitants were available a forest workers, and 
the labour force of 150-200 was to be expanded to about 800 with the project fully 
operational. 
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Table 2.4 PUASIN 07YVUCLI REQUIWU2IT 

RequLred No 
 Type of Vehicle 
 Probable Source 6 Location 
 ESTIN
at 
 NZ NlW FWD S7 CK 
 D POOL
 

May 1976 	 2 S too tipper I lol/I Viru
 
3 3-4 too truck I ol/2 Viru
 
I Grader (Ix LiT) 
 .9o
 
2 Landrover/Pickups 
 I lol/I Viru
 
2 Tractors W.Froac end
 

loaders 

I loll! ViruI Tractor 
Allardyca
3 Trailers 

I lld Viru
IAi 

2 Towed 	 Rollers 
I lol/I Viru1 Towed/attached Grader ? 
 ?
 a motor 	cycles 

3 ol/3 Viru 

IAL/I
1 3-4 Too Truck/Tractor 	 SC 

Sata Crux

4 Trailer 
 (Ceoray) 

Dec 1976 	 2 3-4 too trucka 
 2 ol
? arly 3-4 ton trucks I Santa Cruz 

(replace TAT) 

I 
2 

I Tractor 4 Trailer 
K/C 

I vanguou 
vanpmu 
I Van/I SC 

Dec 1977 2 3-4 Ton Truck 2 ol-1978 
 1 3-4 TooTruck 
 I Santa Crux
I 3-4 Ton Truck 
 I Shortlands
 
I Tractor Trailer 
 I Shortle do
3 N/C 
 I 1o1/2 Sbor
1978 ?5 Raplace 2 Tippers 
 2 g1
 

3 Trucka 3 V
 

Dec 1978 
 2 3-4 Too Trucks 
 2 11
 
I 3-4 Ton Truck 
 I vow=
1979 4 Replace 4 x 3-4 2 1o1 I Santa Crux 

Too trucks Ivan
 

Motes: Replacement of Tractors & Trailer$ and Motor cycles after 2-3 years 
as necessary 

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

Source: PC(76)(13))
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Vehicles. Vehicles were to be obtained specifically for the project 
but maintained under standard PWD couditions vith a hire charge levied to 
cover ma ntenance and replacement cost. Nev Zealand aid provided some vehicles. 
The phased requiremnts for vehicles is given in Table 2.4. 

Housing. Accommodation for workers was to be constructed using local 
timber on suitable sites In the main planting areass Arara(Vlru). Lolbobo, 
Poitat and anigii (Kolobangara) and Santa Cruz. 



21
 

Staff and Labour 

So details of the actual nmber of staff that it was estimated would be
required over the period 1976 to 1979 given in thevere project submission.
 
although agregated costs of salaries were. A provisional estim t of the

staffing structure apparently envisaged by the Forestry Division obtained
was 

from their files and is given in Table 2.5.
 

Table 2.5 Provisional latimte of Prolect Staffing Structure 

Post Level 1976 1977 1978 

Senier Forest Office 7 I 2 2 
Forest Officer 6 3 3 4 
Asistant Forest Officer 5 4 7 7 
Forest langer I and 11 3/4 19 24 29 
ClarkI sn4 i 3/4 1 I 1
 

Junior Clark 2 5 S 5 

Source: Draft Application for Development Aid 1974 

The anticipated labour supervisory structure was for one forest Ranger of 

eigh level 2 or I to be Lscharge of the followLng:-

I Forest Worker Level 2 

3 Forest Workers Level IA
 
21 Labourers Level I
 

No estimates of the anticipated mniber of mendays or forest workers who old 
be eployed on the project vere given in the project submission but these
have been derived from the estimated labour costs given in the project submission 
and are given in Table 2.6. 

Table ovrlof/... 
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Table 2.6 Derived Estimated Kalndays and Number of Hen for 
Forest R sneratiou Project 1976-1979 

-
Locatiou Units 1976 1977 1978 1979 

Kolombangara /days 2 28650 56000 81150 91100
No of men 143 280 406 456 

Viru x/days 43400 43450 43450 43430 
so of men 217 217 217 217 

Allardyce /days 4800 3750 2.50 1250 
no of man 24 19 5 6 

Santa Crux H/das 2370 10500 16050 17250 
so of ue 12 53 80 86 

VHnsunu K/days - 8200 14200 23250 
o of men - 41 71 116 

Sbortlads H/days - - 8200 14200 
Mo of mn 41 71 

TOM /days 79220 121900 164306 190480 
No of men 396 610 821 952 

Footnote: I Calculated by assumin a coat per productive Handay of 
12 as indicated in project submission 

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

No specific training element was included in the implementation plan, but the
 
existing training structure was to be used in the t-ormal way, and New Zealand
 
aid vas also to be used to train Forest Ranger recruits. Originally the

proposal was for two batches 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
 
Commonwealth Forestry Institute Research and Management courses as required. 

Implementins Authority
 

The implementing authority for the project for the Solomon Islands Government 
was the Forestry Division of the Ministry of atural Resources since this was
the organisation with the necessary skills and experience. However during 1974
 
the Forestry Division felt that this arrangecent might not necessarily be the
 
most appropriate for undertaking the project because of its size and the quasi­
commercial nature of the investcwnt. More specifically it was felt that the
Government accounting and stores procedures, and staffing structures might not

provide the flexibility or sufficient information for the successful implementation

of the project. These possible limitations were not noted in the project

submission to ODA. Hovever the Government arranged for an FAO/UNDP Mission to

visit the Solomos in 1975, to investigate the implications, and the advantages

and disadvantages of setting up a statutory body to implement the project. 

2.4 Financial and Economic Appraisal of the Project 

2.41 Financial Appraisal 

The financial appraisals were undertaken for the whole of the proposed re-stocking
program covering the period 1976 to 1985 thougheven the project wa only forthe period 1976 - 1979. The reasois given for this vere that the area had to be
 
large enough to be commercially viable; some of the fixed investment made during

1976 - 1979 vill be used in the second stage and expenditure prior to 1976 vas 
considered to be mainly research. 

Costs
 

The costs used in the appraisal were those projected for 1976 to 1979 in the
 
project document, and were based on 
1975 prices. A detailed breakdown is given
in Table 2.7. Further estimates were made at 1975 prices for planting and 
meintaining the whole of the remaining area of government land beyond 1979, and 
the results are shown in Table 2.8. 

Volume projection
 

In the main appraisal it was assumed that the trees would be grown on a 20 year
rotation and would yield 140 s3/ha at the time of clearfelling on the basis ofthe line planting proposals outlined in section 2.2. It was recognised that 
both lower and higher yields might be achieved and probabilities were attached to 
the various outcomes as shown in Table 2.9, Ind this gave an expected outcome
of 138 m3 per he. which was rounded to 140 m /he. 
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Table 2.7 Estimated Pro ect Costs by Categories in 1975 Prices 

(s.1. I) 

1Q76 4 " I a I,'P 1979 Total 

I Wa.gv (Field Operations) 159.000 .244.,0O 320.000 .182,000 1,l14. -

2 Salaries 32,900 17,5100 60,200 64,200 204.80(, 

2& OS.&S 3.3,030 10,200 417,100 22,000 133.2-0 

3 Maxerjaip & Equipaent 43,000 36,1.00 1,6,20C 44,600 171.100 

4 POL Diesel & .14 5,000 10,000 12,700 13,050 40,730 

5 M' (Depreciation?) 30,000 44 ,O0 56,900 59,300 190,500 

5a Worksbop Equipment 10,000 10,000 

6 Trnvelling & ?rasport 21,700 29,100 35,500 37,000 123,3100 

7 Buildins (include1 
Labour) 159,000 152,100 60,000 5,000 276,100 

i4 Boats ad Outboards 3,150 2,600 4,050 1,200 11,000 

0 Miscellaneous & 
Contingencies 4,050 6,800 8,2io 8,350 27,,40 

Total 501,750 603,000 657,900 637,600 2,402,250 
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Table 2.8 3atitsd Cash flow of Project at 1975 Pricee for 

Restoeking Governnt Land 

Ea ted Erpeoditure 
(SI $'000) 

Estimated Income 
(SI9'O00J 

501
O4}0O 
657, 

10 0,; 5 

81 73b 
82 
83 
85 

195 
86 

720 
565 
344 
129 
10. 

87 
88 
8Q 

1990 
91 
92 
93 
9. 

199M5 
90 
9.
98
99 

85 
73 
59 
44 
29 
15 
5 

90 
1, 40 
1,440 
1,4.401,1.4.0
1,440 

2000 
01 
02 
03 
04 

2005 
0 
071 
06 
09 

2010 
11 
12 

1,440 
1,.40 
1,.0 
1,40 
1,440 
1,4W 
1,440 
1,440 
1,4w0 
1,4640 
1,440 
1,440 
90 

TDAL 6,027 23,520 

Source: ODA Project Comittee Submieion 1975 

ote: 	 Inca.. etiamstes are based on volums from 
are" planted from 1976 ouvards. 
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Table 2.9 Prolectod Timber Yields and robabilicies 

(i) Estiated yield of 

Logo m3/hb 126 14" 140 147 154 

(ii) Probability O.15 0.25 0.4 0.15 0.05 

(i) z (i) 19 33 56 22 8 

Expected Volume yield 
 138 s3/ba
 

Source: ODA Projects Comittee Submision 1975 
and Forestry Division D 1/73 

qrtation Length and Phasing of Harvustins 

In preparing the estimated income in Table 2.8, two different ways of phasingincome 	 were examinad. One vas based on the assumption that the re-stockad areaof land would be limLited to 48,500 he. and harveeting would need to be on asustained yield basis, i.e. an equal area basis over 20 years, and the other
involved the assumption that the trees would be felled when they reached 20 yearsof age, i.e. the areas felled each year would coincide with the areas planted20 years earlier. The former was considered the more appropriate assumption
and is the basis of Table 	2.q. Zn this, it is assumed that approximately 2,400ha. are felled each year'apart from the first and last years. and crop rotation
lengths will vary between 20 and 36 years. 
 In retrospect, this is certainly

the most realistic assuption of the two, but the rojected volume productionyesleft unchanged at 140 e/he (the estimated oum of Mhe crop at age 20). althoughrotation lnxths would extend ug to 36 ears in so cases. The projected volumesLa the project appraisal must therefore be considered tCobe significantly under­esti-ated. 
 It is however difficult to quantity the extent of this precisely.
 

Income
 

It
was assumed that the Government would charge levya 	 or stage on the volumeof standing timber which would be logged and marketsd by private companies whowould also be responsible for locl processing. The stumpage rate which the Forestry
Division expected wes 54.24 per V' and comprised the residual that would remainafter logging companies' operating costs (including profits) have been deducted

from the selling price of timber. 

In calculating the price of harvested timber 	on which the st 
 age was calculated,no real price increase from those prevailing in 1972 was assumed. At that time,the st.mpage rate levied timber was 11.32 per &3. In 1975 prices this wasequivilent to 1.92 per r'vhich was very close to the actual stumpage of SI 01.85 
per z' in 1975. 

It was 	also assmd that there would be cost savings for companies when harvestingplantation crops compares with natural forests which would allow the stumpage tobe raised by 13.94 per a . This would be made up of 

(i) 	 Saving in road costs through re-Opening existing roads 
which would aunt to 0.88 per m. 

(ii) 	Etraction costs would be lower because the trees would be
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planted closer together end in straight lines and they 
would therefore be maor easy to handle compred vith the 
low density random scatter of trees in the natural forest.
Estimated cost savings of approimately 25Z were assumed 
to be equivalent to 01.05 per a-. 

In addition it was assumed that the crops would achieve a higher price on
world markets because the trees would be more uniform and of better quality

and this would allow the Govermnt to increas the stumpage by an extra
 
SO."4 per .3 vithout difficulty.
 

Financial Appraisal Results 

It was estimated on the basis of the cash flow projection in Table 2.8

and the assumptions given above, 
 that the project would provide a financial

yield of 5.52. If barvesting of the crop vas not undertakan on a sustaine

yield basis, but vas related to a 20 year rotation id the actual planting

years. the financial yield would be 72.
 

2.42 Sensitivity Analysis for Financial Appraisal 

Possible variations in the principal assition relating to rotation length .yield and stumpage were also invsstigat4. 

Rotation Lenath 

The Forestry Division considered that on the tree growth data available by 1975,rotation lengths of 15 years might be possible and the of this onlmpact financial 
yields was investigated. 

Yield 

The Forestry Adviser at ODA coosdered that yields of 140 *3 /he might be over
optiListic particularly during the project period because of the rapid expensionof the project which would iavolve amongst other things, the recruitnt andtraining of more workers and staff. Therefore the imact of obtaining swlsg
yields of only 105 m3 /ha were also examined. 

Supse 

It was recognized that this would depend on the future price of timber which wasdifficult to forecast 
so far ahead. However since projected stumpage depended to a large extent on &chiving cost savings, the imact of reduced logging costsavings of 11.05 per ur was examined by assuming future stumpage levels would be
only 13.18 per m3 compared vith $4.23 per 3 in-the main analysis. 

The resulmtobtained by varying these assumptioos are shown in Table 2.10 overleaf. 
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Table 2. 10 	 Financial Rates of Return (to nearest O.5Z) 
Resulting from the Sensitivity Analyses 

Rotation Length & Timber Yield per Sectre 
SDAe Level 15 years 20 years 

_______105 .11 140 a 3fbha 10 23Mn40 3flia 
-
0 3.18 per E 4.52 6.82 3.02 4.52 

0 4.23 per w3 6.52 8.02 4.5z 5.5Z 

Source: ODA Projects Comittee Subission 1975 

Subjectivity 	probabilities were attached to those outcome by the 
Forestry Adviser and DM in which it wes considered that a 20 year 
rotation was three time mre likely than a 15 year one, and equal 

weights were 	 attacebd to the outcoms for the other paro ters. 

The expected 	 financial rate of return wee then calculated to be 4.9Z 

based on the 	probability distribution shown in Table 2.21 

Table 2.11 Probability Distribution Aasumd for 
Calculating the Expected finascial 

Rate of Return 

() Financial 
Return 

Rate of 
32 4.52 5.52 6.52 8.0z 

(Mi) Probability of. 
Occurring 0.28 0.3 0.288 0.25 0.O63 

i) x (Mi) 0.564 1.971 1.034 0.813 0.504 

Source ODA Projects SubLission 1975 
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2.43 Economic Appraisal 

The economic appraisal, lik, the financial appraisal, vas undertaken for the 
whole of the proposed re-stockin. prograe covering the period 1976 to 1985. 

Costs 

Apart from the ptice at unskilled labour, economic costs were ssumed to be 
identical to the financial costs. 

Perasoal Tlumant with supplementation paymants included wbere applicable, 
vera considered to "a satisfactory approxlmations to world prices. 

The tinancial cost ot petrol, diesel oil, etc., used by Gover.-nt is shown
 
net of tam.
 

The cost st imported equipmnt included soe small custom duties oa som
iteum but these wete not considered to be large enough to warant attention. 

Careful consideration was given to the selection of the shadow vage rate (SW).
Forestry Division estimates based on local research had indicated a rate o
40 cents per day. Subsequent limited evidence suggested that it night be closer 
to 50 cents per day, and it was agreed by the Soloms Islands Planning Office
 
and the DTZD that this latter figure should be used. This compared with an

actual average daily labour cost of 92.00 on a veg scale which ranged from
 
S1.68 to A4.64.
 

The estimated costafor the prograim are shown in Table 2.12. 

Benefits 

The stumpage rate used in the financial analysis vs calculated as the residual
standing value for the trees after subtracting estimated average production costs
from estimated product price. It vas assuemd that so long as the Solono Islands 
savogs remained comptitive at that price in world markets (mast yas destined
for etort), the residual of A4.23 per mJ would be a reasonable measure of the
world net price for standing timber. The estimated benefits under the saw
rotation length yield asumpton of 140 areand a 3/ba also shown in Table 2.44. 

It wes felt that other benefits which could not be included in the analysis
would flow frou the whole progrm of which this project is a part. These are 
given in Section 2.45.
 

Economic Rate of Return
 

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

Table oaelse f... 
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Table 2.12 Projection of the Economic Cost 
of t00 ProJect et 17Q Veluet 

ESTUDATED 
ITAR EC0ON041C 

COSTS 
(W'O00) 


7~9 35h2 
1980 420
 

e1 424
 
e2 409
 
83 306
 
84, 166
 

1985 35
 
86 28
 
87 23
 
8 20
 

19Qo 12
 
91 8

92 1
 

93 1
 
94 


1995 

96 


97
96

99 


2000 

01 
02 
03 
04 


2005 

0f) 

07 
08 
09 

2010 


TOTAL 3,417 

Sources ODA Projects Coanittee 

eand Boenfi~s 

B'EDFIS 
(0'O00)
 

0
 
1,440
 
1,440
 
1, 0

1.141,O
 
1,440 

1,440
 
1,440 
1,4.40 
1,44.0 
1,4.40
 
1,440
 
1,.4.0
 
1,440
 
1.440
 
1,4.40
 

900
 

23,520 

Submission 1975
 

Notes Income estimates are based on volum from 
areas planted from 1976 onvards. 
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2.44 Sensitivity Analysis for Economic Appraisal, 

As in the financial appraisal (Section 2.42), the effects of varying the
assmptios of stmpage 
rate, yield and rotation length vere investigated.
The results are sham in Table 2.13. 

Table 2.13 Rates of Raturn (to nearest 0.5Z) R sulting from 
the $esitivity A21l41e4 

A Rotation Length & Timber Yield per ectare 

15 years 	 20 yearsSampq Level 

105 83fU 140 U3/ba i35 1mi/a 14o mi/ba 

0 3.18 per 3 8z 9.02 5.5Z 71 
0 4.23 peru 3 9.5z 	 8Z11.02 7.0Z 

Sourset ODA Projects 	Comnittee Submission 1975 

It was also calculated that if a shadov wage rate of 	01.00 per day was adopted,the economic 	rates of return in the table wald be lower by 1.51 in the caseof those which are 82 and above, and 1Z for the others. This was estiuated to
be equivalent to increasing costs by 292 and was felt to be evidence that the
 
project was not sensitive to quite large increases in cost.
 

The ama probabilities used in the financial analyses vere attached to different 
outcomes and 	these are shown in Table 2.14. 

Table 2.14 	 Probability Distribution Assmed for Calculating the 
. IZzxected 1cocomic Rate of Return 

(Mi conomic Rate of Return 5.5z 7 ex 91 A 112
 
() Probability of Occurrin 0.168 0.375 0.025 0.063 0.063 0.063
 

Mi) " WI) 1.034 2.625 2.00 0.567 0.3 0.693 

Sources ODA Projects 	Cmittee Submission 1975 

This gave an 	expected rate of return of 7.522. it was also calculated that if ashadow w rate of S1.00 per day was included in the probability function, thenthe expected 	 economic rate of return would fall to 72 calculated on the sam basis 
as before. 

The D U considered that a decision should be mode on the basis of the 	 expectedrate of retum and felt that the accounting rate of interest for the Solomon
Islands would be above 7. 
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The 	 project was recomended for approval, and the DTZr accepted the rate
of return after bearing in mind the relative poverty of most Solomon
 
Islanders, the unquantified benefits, and the likelihood that future planting
 
progrmms would be more productive.
 

2.45 	 Other nm-QLtified Benefits 

Considerable and important benefits, which vere in addition to those included

in the analysis of quantified costs and benefits, vere felt to be likely to
 
result from the restocking progrnmme. These were:­

1. 	 There would be a potential yield of pulpwood from material not
used as sv or peeler logo which va not included in the analysis. 

2. 	 As the analysis included stumpage revenue only on the benefit side, 
there would be additional benefits from harvesting eand local 
processing of the produce. These were likely to be considerable in 
tern of employmant, export earnings and govermnt revenu , additional 
to st ge. 

3. 	 The project should allow the development of more productive 
silvicultural system. 

4. 	 Training of personnel for the restocking work is an integral ad
important 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 an additional benefit. 

S. 	The first plantation crop and its harvesting would create conditions 
enabling more intensive and productive use of the land to be econmically
feasible, whether for further forest crops or ocher uses. 

6. 	 The pro mm would encourage the existing timber industry to invest 
in large scale local processing for timber from the natural forests
since they would have some assurance of future local supplies. 

7. 	 The prOrM should attract additional investment in planting new 
forest crops sources outside the Government lands. 

S. 	There would be a considerable advantage from the provision of
employment in rural are"s. While a reduced opportunity cost of 
labour was assumed in the economic analyses by use of shadow vage
rate, the location of employment in rural areas was considered to
be an additional economic benefit through saving of social costs 
through unplanned and unproductive urban spread. It was separately
felt to be of very considerable social and political importance. 

2.5 	 0 DA Project Submission Undertakinas 

It was considered imperative that progress of the project should be monitored byregulai visits by ODA's Forestry Adviser, and in addition approval vas given
subjec: to the following:­

(i) 	 that the program be rephased should the arrival of critical. 
skilled labour and vehicle inputs be delayed beyond the assumed 
starting date (pars 30 project document)
 

(ii) 	 that the planting and tending operations are in no way skimped
in order to achieve greater acreage (paras 17 and 37 project 
document) 
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(iLi) 	 that the planting rate is curtailed if there is the slightest
fear that satisfactory establishment is not being achieved 
(paras 17 and 37 project document) 

(iv) 	 that the area currently being logged be replanted first and 
only thereafter the backlog (para 36 project document). 

Of these, ite (ii) (iii) and (iv) were to be monitored by the Forestry

Adviser during his regular visits.
 

3. 	 9valuatioc of Project'. Obiective. and Technical DaLs 

3.1 Validity of original objectives and strategy. Accepting the decision of

SIG to reforest 
Govermnt land, and not customry land, the objectives
considered in detail in par& 2.1., and the strategy designed to mest them wuld 
appear 	 to be entirely valid for the whoLe period of the project. In particular.
the adoption of an extensive method of working (line planting) was logical, as
it is flexible both In meating targets and in its acceptance of a variety of
 
forest states follovins logging.
 

3.2 Validity of the silvicultural basis for the project. It is true that there
 
are very few successful ezamplas of the Large-scale application of line planting in
the tropics. The princile and rules quoted in para 2.2 are an incation of how

difficult it is to mst all the requiremente in any particular situation and a

majority cf tropical countries 
has sought the option of dense monoculturs plants­
tLons for their future wood supplies.
 

In the Solomons however, and in particular on Gizo Island where the first out­standingly successful line plantings were carried out, Doakins' specifications
 
are met extremely well, ie.
 

I. go 	damad for thiings 
2. Fast initial height growth - 1.5 a a year achieved early on 

my sites. All the species chosen (except .Lathis) are straight,
self pruning and natural gap-fillers. 

3. The caM was either felled or poisoned 
4. It 	 is virtually impossible to burn the Solomeon Islands forests 
5. Until the advent of cattle, therewvan no browsing anilmls. 

Host of the other rules are mt. However, in the matter of nursery stock the supply

of young wild seedlings was unable to provide enough stock 
 for transplanting to fillthe gap in nursery production. It was also often difficult to obtain suitable seedlings 
to give the desired species mix. 

3.21 	 Establishment technique. The assumption on land preparation (poisoning
and line cutting), planting and weeding were sound in the light of previous
experience. Although the climber Merreas was known, it va not an all-eaveloping
pest anywhere and carefully coro1Tred a_ timely weeding, climer cutting and
line opening provided quite adequate control. The project assumed a certain level
of logging which did not include the remval of "super smalls", and intensive 
clearing followed by Herremia invasion bad not been noted. 

3.22 	 Validity of species choice. The species chosen 	all produced utility grade
wood with market acceptance though juvenile wood of some species va not really
known. A good deal was kown about site preferences of the different species,
and although Termisalis braseii was probably the only species vith marked site 
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iLitationa (to vtter site@), the reliance oa vildings and difficulties vith 
sed of other species (notably 2MMpoeperms brvipstolar vwhch is the least 
sito-ensitive species) led to incoosestencles in the distribucion of species 
to sites. 

The sudden rise of the erremi cLmb-or problem which was not serious on t.he 
earlier sites planted, e-vealed that both the Torinelia species, especially
T. calamansmai, are particularly susceptible toclimber dxmale. C. brovipatiolata, 

e 'noted above, vas in short supply, yet is the met resistant specise to NertefIi 
infestation. 
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4. Analysis of Project Design and Ilemantation 

4.01 Planting Targets 

The planting targets during te project period are shown in Table 4.I.below. The

total project target for the period 1976-79 vs 15790 ha (39000 acres) and the 
target for 1975 aid the preceding years vas 6072 ha (15000 acres). 

The shortfalls in both targets is undeniable, but the achlevemnts in planting
13143 ha were considerable. There vs perhaps uadue concern vith planting targets
and &oe naelect of weeding and maintenance especially on Kolodbangara. in
addition shortfalls in planting in Koloebsngara were partly due to unreliable 
harvesting. 

Table 4.1 Plantins targets and achievemts to 1980,hectares 

Ter 	 Planting Revised realistic 
targets estimate of PlntForestry-Adviser te*­

(1976)
 

Up to 1975 (6072) - (5181) 
1976 1620 1215 1718 * 98 
1977 3644 2429 1648 -1898 
1978 4858 4040 4054 -2702 
1979 s566 4858 3078 -5292 
1960 - 2645 -2647* 

15790 12550 13143
 

4outside project period 

Sources Report PC(76 (13), 1976 plus cmmnts by Forestry Adviser, ad 

SIG records.
 

The distribution of all ares planted by the end of 1980, was-

VTiu 5929 ha 
Kolo 8ngera 6249 
k1lardyca 2229 
Santa Cruz 2211 
Ciao 1169 

771 he 

The reasons for the shortfalls appear to be been largely administrative rather 
than technical, as detailed in subsequent paragraphs. 
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The proportions of different species planted in the Project area trom 
1974-1980 are given in Table 4.2. 

Table 4.2 Zercentabes of species planted 

Species 
74 75 76 

Tears 
-7r 78 79 so 

Cemapoeperme
brevipetiolta 59 88 67 40 26 35 33 

TeruainaLia 
brassi-i 19 7 17 19 15 II 16 

T. caLaanaA 22 5 13 7 8 21 17 

Eucalyptus deglupta 3 20 26 a 8 

4gsthis msecrpylla 13 24 24 22 

mlina arbors& 3 

Svi~teQia
macropbylla 2 I -

Others I I I 

Source: SIG Forest Department Copartnt Racords
 

It will be noted that the percentage of C. b tevitiolata has droppedconsiderably due to a combination of seed p-bI¢7, ottge of vildingsand a nw avay from Allardyce am a major planting site (where the species vas pleatiful) 

4.02 Reduced Survival 

Appendix A contains details of survival by areas and compartents based on thePIP posrms. The proprats identified the total number of stems, and the nmberot "O.K." stem, the latter being those subjectively regarded as being of goodquality for the final crop. The difference vas one of opinion, and non "O.K." trees
often recover. The overall figures, however, show lower survival races then
estimated. though the design of the sampling system made it difficult to apply the

results 
to a whole compartmnt with confidence. 

Table 4.3 Survival at 
theend of 1980 for line plantations 

Station Area Average survival Average survivalha all stem per ha O9 stem per h 

Ofto 1169 84 51 
Allardyce 2229 97 68 
Viru 5929 . 105 
Santa Cruz 2211 N/A N/A
tolou-gara 6249 105 
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The reason for this reduced survival are central to this study and they are 
complex. Th. main reasons "e to be 

(a) Differences in forest structure and logging pattern 
(b) Resulting from this. differing levels of weed competition
 
(c) Variability of frequency and quality of weeding arising from 

organizstional problem of staff, labour ad vehicles. 
(d) Variability of planting stock quality 

Forest structure and logging pattern. Evidence has accumulated
that logging intensity, that is the number and size of trees remved and thecorresponding damage and canopy disturbance ha adversely affected the replant­
ing programm. The damage includes soil compaction, which in turn is affected by
soil type and slope. The mingle major factor in survival is arramia a climber
of quite extraordinary vigour, and a factor that 
was not foreseen wvhe the
project was drawn up. The logging of "supersmall" logs which night appear to bedesirable because of itmenhanced utilisation, vs also not envisaged in the original
project. This ba led to increased soil damage, and hence to increased Harremia
growth, which in turn has reduced survival of the pLanted trees. This coud-nt

have been foreseen in the original submission. 

Organisation and productivity of work force. All the are" felledand replanted were carried out on Government land, where there vere no local
inhabitants. £ll the wortforce therefore had to be transported from other island
 
and housed.
 

The importance of quick replanting uhilst the logging roads were still in goodorder has been referred to above. and the large areas clearly stretched the
logistics of labour handling beyond efficient limits. Nev recruits to the work 
force. often from distant parts of the country. bad little experience of forestrywork; experienced senior staff were lost from the country after 1976, and there
 
was a lack of supervisory staff for the increased work force. Increased work.
loads for the senior staff, over 
 the building programs and vehicle procurement andmaintenance for instance, led to poorer supervision of the baically poorer work

force. The new supervisors 
 trained with N w Zealand aid did not become available 
until late 1978. 

Quality of planting stock. Reliance on vildings for the bulk ofplanting stock meant that, in theory, increased areas of logging made available
increased numbers of seedlings for replanting. In practice, natural regeneration
is very uneven and in order to achieve targets unsuitable plants were often

collacted. Planning the planting program was therefore made difficult. Lackof research and training led to poor nursery practice and some nursery stock was

planted either 
too small, or with poor root systems. 

The alternative and better approach to raising nursery stock is raising transplanctfrom seeds. Seed collection was the responsibility of the Rosearch Section (notpart of the project), as was research. Since no research component was included
in the project, seed problems were not studied imediately the problem becmapparent. Terainalia calamansansi. Eucal tu deilupta. Omlina arbores presented
no probles, but L osper; rev ps io IRS a proved ere ly d tilt toraise successfully from seed. T. bralli wa difficult to Landle, but as the projectprogressed more success was obtcindTvt the use of very fresh seed. 

The quality of nursery stock thus suffered both from the sudden expansion of the
planting progra , and from the lack of research capability. 
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4.03 Permanent Inventory Plot Progtram 

A permanent inventory plot programe vas initiated by the Forestry Divisioc 
in about 1968. The system yas designed to provide long term information on 
tree growth rates and to check oan the original growth projectiona by randomly
sampling 4 per cot of the area planted. The Pesearch Section was responsible
for setting up the plots and for undertaking the anna smeasureants. 

The increased rate of pLanting from 1976 oowards placed a considerably incretaed 
burden both in tim and manpower on the Research Section for which little allowance 
was sode. This mant thtbe work programe ran behind schedule until & ?Se 
officer was appointed in 1979 

The Management Section had no survey tam to inspect restocked areas, and it was 
the responsibility of the officer in charge of each station to mitor crop 
performance and to plan the necess"r work schedules for beating up (replacing 
tailed trees). and maintenance. 

Since the success of the project depended on chieving a final stocking of 
approximately III stem per hectare, or 140 u per bectarse. it s extrely
important for management to moitor the progress of crop survival and development
and in particular to have detailed information oan the following:­

- survival after initial beating up. 
- adequacy and frequency of maintenance operatiocs. 
- maintenance requirements if any in crops older than 3 years

(the qe when maintenance would no longer be required in the 
project submission). 

It is considered that it would have assisted the successful implementation of 
the project if a separate inventory temn bad been set up at the start of the project
under the control of the person in charge of the day-to-day management of the 
project. In this way, provided adequate staff and funds were available to cope
with the increasing work progr . managemnat would have been in a position to 
monitor the survival and developmnt of the crop and to take appropriate remedial 
operations where survival and maintenance were found to be inadequate. Once 
maintenance operations were completed and crops were considered to have been 
successfully established, the permanent inventory plots could have becove tb 
responsibility of the Research Officer. but it is felt that this would not be 
entirely satisfactory since it would have required a division of responsibility, 
and the setting up and training of a separate ten. 

4.04 Interplanting 

To improve the poor stocking in certain of the compartments at Viru, the 
forestry Division restocked approximately 400 ha in 1980 by interplentLng between 
existing rows. This was carried out by cutting lines between the existing rows 
so that a final spacing of 5 a between rows would be achieved throughout the 
comartments. The areas were then replanted. 

This spacing will provide a stocking, if survival and maintenance are adequate,
which will be considerably in excess of the desired final stocking of III stem 
per bhectare. This will therefore man that the Forestry Division will be required 
to thin these trees at some future date which will be a not cost since there will 
be so market for the material. Unless this is carried out in 1983 or 1984, when 
trees will be small enough to be thinned using a bush knife or axe, these ares 
will need to be thinned using power sevs. This in turn will require the purchase
of all the necessary equipmnt from overseas and the training of men to undertake 
the operation. It is therefore felt that it would have been mare desirable if 
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the existing lines had been re-opened and the area replanted at the original
 
0 a z 3 a spacing.
 

4.05 Size and location of cera . Caps were established as follm :-

Viru 

Poitast 

NnisiuL 
Lolobo 

The ideal size of station v8s found to be about 190 m, but only after Poitere 
Cap, vith its sophisticated infrastructure including free electricity, and 
about S00 men, bad been found to be too large for one Range Officer to control. 

The question of whether forest operations could be carried out by small groups 
operating from the sea, camping out and working independently of the road systan 
wan ezamin&d. It would be difficult to supervise and although the system is 
apparently very flexible, in practice the logistics of organising parties and 
support for unexpected events might prove difficult. 

4.06 1oeds. !ulvyrtsand brides. The maintenance ot the logging €ompanis'
roads was a major factor in deciding the whole phasing of the project. The problem
of maintenance were more severe on blosbangara than at Viru or GLzo, mainly due 
to the frequent water courses running from the volcanic peak. 

Difficulties were experienced over the supply of equipment from 1WD, with 
contractors working in .teo ar@e, and the use of the forestry workforc 
frequently led to celect of tending operations. 

it is not possible to quantify the effects of thes" problem in tern of plantation 
performance. The posting of the Plantation Officer in Honiara certainly mae 
supervision of field stations, especially Kolobanara. nore difficult, and each 
difficulty was cumulative in reducing the effort that could go into plantations. 

4.07 Plant. Boats and Vehicles 

No major problem were experienced with plant such am generators which were 
supplied under Nev Zealand aid, nor with the canoes themselves. A certain amunt 
of trouble van experienced for a tim with outboare motors breaking down. The 
reUons for this are believed to have been design faults in the motors themselves 
and inadequate care and maintenance. Bowever since they were not essential for the 
mveiant of personnel and equipmnt on a daily basis, this did not materially effect 
the outcome of the project. 

It was recognised from an early as 1972 that the success of the restocking 
progrm depended to a large extent on the provision of an adqquate number of well 
maintained vehicles so that man and aterials could be transported between the 
crae, working ares, and harbours. This van also clearly recognised in the project 
plan. 

zbopite of this, the project suffered continuous difficulties. Table 4.4 shows 
the number of venicles projected an being required against the approximate 
number of vehicles that were present in any one year. It =ust be stressed however 
that these figures are only averages and that they can give a very misleading
position of the day to day or muthly position of vehicle availability. 



Tnhle4.4 . ( omparlne of Actual and Projected Vhiclee.,Tye & Numiers 1976-79 

1Q76 1q77 1978 

Vehicle 

Bedford ProjecI Pd 
Actual 

Kola 

I 
I 

Viz-

2 
4 

S..Cruz 

1 
1 

Kol 

3 
I 

VIru 

2 

S.tlruz 

I 
I141-

Kola 

5 
I 

Viri 

2 

St. Cruz 

2 
-

Kld.. 

5 

Vieri 

2 

5l.lrsz 

2 

Isuzu 
(Tipper) 

Suanki 
Jeep 

Tractor& 
Trailer 

Motor 
Cycles 

Land 
Rover 

Giader 

Projected 
Aclual 

Projected 
Actsial 

Projel.ed 
Aeltial 

i'ro.jected 
Aculn] 

Proj.ece-
Aclusal 

Projected
AcIual 

9(2) 

3(0) 

2 
3(2) 

3 
4 

I 
. 

I 
I 

. 

3 
1 

3 
5 

I 
. 

1 

--

-

1 
1 

-
.. 

-

-

2(2) 

3(0) 

4,(2) 

3 
7 

I 
1 

-

..-
2 

3 
5 

-

. 

-

-

-

-

I 
-

2 

-II­

. 

-

-
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NOTE: This table is based upon SIG estimated vehicle needs for the duration of the project and 
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If the figures in the table are directly compared it would appear that atKoloangara the project was forced to use tractors and trailers for transport­ing man and macerisis rather than trucks and this vas considerably slower andlose efficient. At Viru the availability of trucks appears to have been slightly

better. 
A fey more m€cor cycles were available than originally projected, but
this appears to have been at the expense of small pick-up trucks. Overall there
is no doubt that the project beneficed greatly from the vehicles supplied under

.NvZealand aid although serious delays in the arrival of 
som of the vehicles

beyond dates previously indicated did create a number of difficulties.
 

The day-co-day problem %ich vehicles experienced by the project staff were
 
considerable and included:­

a) A very poor standard of vehicles supplied under hire by the Public VorksDepartmnt. It was felt by some staff that NWD only supplied older vehicles
because of the tougher operating conditions in forestry areas. 

b) KaLutenance difficulties. Because of the poor standard of moet vehicles
supplied, the vehicles were in constant used of maintenance and repairs.
Vehicles were frequently broken down for several days or weeks until amechanic could be sent from one of the PD workshops at Gizo or loniara.
Arrangemets were subsequently made for the Forestry Division to empLayLts 
ova mechanics and use its own tuel in exchange for a reduced hire charge,
and this overcam wier of difficulties. 

c) Shortage of spare parts. This often want that vehicles were off the road
for some time while spare parts were shipped to the various stations. In 
som cases parts had to be obtained from overseas. 

d) Thre were often long delays in the replacemnt of worn out vehicles by
NWD which was not helped by the need to arrange the necessary shipping
facilities betveen islands. 

e) Strenuous operating conditions which meat that the effective life ofvehicles was only 3 years compared vith the 5 years assumd by N5D. 

There is no doubt that difficulties with vehicles seriously affected the implementationof the project. Delays in getting man to cheir working areas did mean thac effectiveworking hours were reduced although task work rates were still employed so that
the costs of delays were not always as greet 
 as if the ma had been employed on aday race. It is i=possible to judge whether the original projections would have
been adequate if all the vehicles projected had been supplied and were ^Ullyeffective throughout the year. In viev of the previously known difficulties withvehicles supplied by PDitmLghthave been better to have increased vehicle nuebers
at each station to ensure that an adequate nuehr of vehicles were ffunctioning.
The extra cost would have been relatively small in comparison with total projectcosts. The phasing of working hours and camping out were employed to overcometransport difficulties at sowe stations, but this only increased the administrative
and supervision requirements. 

It is apparent that PD annual budgeting and ordering procedures are inappropriatefor Lplemating a major developsent project with a phasedand costed progris ,and greater coasideratLon should have been given to this, particularly since theBritish Governmnt also contributed to the cost of supplying vehicles to NWD. 

4.08 Training. Before 1980 most of the staff bad primary education only,which limited the training opportunities open to them. 

For senior staff, most of whom were exatriate, advantage was taken of courses at
the CYI as follows: 
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Research Course 	 Two officers (in 1965 Md 1979) 
Maageusnt Course 	 Chief Forest Officer, 1976. Deputy Chief 

Forest Officer, 1980, proposd but withdrew 

Io forestry graduate returned during the period but three recruits are currently

studying at the University of Lae, Papua w Guinea, and are due to graduate in
 
1982, 1983 and 1984. 

0Ue officer is undergoing Diploma training in Fiji, and due to return in 2M3. 

For Range Officers, training has traditionally been carried out at the school
 
in Fiji, but twelve Rangers were trained specifically for the project under
 

.Z. aid, at a specially-established school on olom8angara. The New Zealand
 
Governmnt apparently offered to train a further twelve persons but the offer
 
was not taken up. As a result, Forest Supervisors or Senior Forest workers
 
had to be employed on Ranger's duties. In any case, the Rangers from the N.Z.
 
progre only entered the service in 1978. 

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

Training at the Forest Supervisor level. This was carried out at the Sonaria
 
Technical Institute and the training unit at Vevia ridge. The general view
 
of the senior officers was that thee courses are often irrelevant for the duties
 
required in the forest, and were often pitched at too high a level, snd in
 
English rather than Pidgin. The trainees produced were as a result often ill
 
prepared for practical work in the forest. This is the 
 avenue of recruitment,

and the Forest Department has little control over the contentscourse or the people'

selected. Many of the problem experienced vith indiscipline and low output can
 
be attributed to failures at this level.
 

Training at the clerical and artisan levels. Very little training other than on
 
the job experience was undertaken, and none was specified in the project. Thus,

book keeping, administration, accounting, storeeping, vehicle maintenance and
 
nursery work all suffered, and more senior officers becrn involved in these tasks.
 

Training at the forest worker level. go specific worker training progrm s were
 
specified in the project. Most of the plantation work can essentially only be
 
done by hand, and the lack of any job analysis or work study is therefore surprising.
Virtually all silvicultural work was on a fixed task basis, taking no account of 
site variation or wed intensity; asy tean of workers appar-ntly complete thesetasks by 11 a.a. which not only leads to high unit costs, but also leads to unrest 
in the forest stations.
 

4.09A Staffing 

Table 4.5 shows the original projection of staff required to implement the project,
the ieLmm nmber of staff positions peraftted according to the Establishmant 
Register and the estimated number of staff by grades in post between 1976 end 1980. 
Thes estimates exclude the two mechanics (Level 5305) and the electricial (Level 3)
since they were not directly involved in the field operatu".. These posts were not
included in the original project estimates, but would have been included in the 
gstablis ot Register numbers. The estimates assums that restocking on Vangunu
would start in 1979, and on Shortlands in 1978. Based on estiastes in Section 2.43,
this would aman projected Forest Ranger umbers in 1977 should be 22 and 24 in 1978. 

The table shove that the project was implemented up until 1979 with approximately
half the number of staff at all levels that were originally projected. The differences 
were most significant in Levels 3 and 4 where staffing levels were 522, 371 and 282 



Tab__.:5 aLIumL.d, 
by Grades 
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FI 

Reg 
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4 

FortaL Officer 6 3 2 - 3 2 1 4 4 2 N/A 2 2 N/A 5 3 

Assistant. 
Faresat flficer 4 4 2 7 N 7 5 4 /AE N/A 6 2 

Vars.L Manger 1 4"\ ,0 2 24 17 4 _. 8 1N/Ai N/A 22 2 

PoreLt Manger Ii 13 14 3 N/A 12 IN N/A S 17 

vw(XTrnKt Projectlons 

Shortland. 

were made 
in 1978 

asaimlll 1isaL rijslnlasilasi would britli an Vagmule, i. I'S?? al ts. 
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of the original projections in 1976, 1977 and 1978 respectively. This was
 
particularly serious 
 since the Forest Rangers were largely responsible for
 
the field supervision of the implementation of the project. Staffing improved
 
at the Forest Ranger 
 level in 1979 which was the final year of the project,
 
with the Hew Zealand training course finished, but even then only 17 Vero in
post, (although not alvays fully effective because of holidays and sickness),which must be compared with the 29 originally projected for 1978. 

The success of the project suet therefore be considered to be even greater than
 
the stocking figures 
alone show since the results were obtained with less than
 
half the number of staff considered necessary originally. This resulted in
 
considerably increased respoasibility and work lced for those at post and they

certainly deserve conaierable credit for what they achieved. It is also
 
significant that most of the forest to
Rangers on the project were not able 

extend their education beyond primary level.
 

There is no doubt that greater attention should have been given to planning the 
staffing for the project, particularly when there vs to be such a significant
increase in the planting and maintenance progrmn. with hindsight it should have
been obvious that staffing levels would not have improved to any significant
 
extent until the Now Zealand-run training course had been completed. It would
 
therefore have been better if greater attention bad been 
given at the start
 
to the projection of staffing levels and the interaction with training courses.
 

4.093 Labour & Administration 

The total umber of m days recorded at each of the Forest Stations is sbove
 
in Table 4.6 along with the original projections, aod the percentage variations.
 
Both sets of figures exclude the labour element spent on constructing and
 
maintaining buildings since this was identified and estimated separately under
 
the category of buildings.
 

The table shows that, ignoring Vanpznu and Shortlands, the total umber of man 
days recorded each year fell below the total number of man days originlally
projected. At Kolosbangara there were shortfalls of 31.8Z, 20.22 and 27.21 in
 
1976, 1977 and 1978 respectively, and it was not until 1979 that the labour force
 
cam up to the strength originally projected. 
At Viru the shortfall was only
9.42 in 1976 but rose to just over 20hin 1977 and 1978, and was reduced to 16.62 
in 1979. After & slightly slow build up in the operation at Santa Crux, total 
am days were above projected totals in 1978 and 1979. 

The application of the recorded man days is also of considerable importanc. No 
separate estimate of the number, or percentage of the total umber, of mandays
spent on direct and indirect forest activities was shown in the original project

c An the-nt. alysis of physical productivity of the direct forest operations
is given in Section 4.20. 

Indirect forest activities are considered for this purpose to include office Work,
driving vehicles, building construction and repair, research, road repairs,
holidays, sick pay, public holidays, wet tine. However an analysis of the situation 
between 1976 and 1980 was possible using Forestry Div1sion date and the results 
are sbown in Table 4.7. 
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Table 4.7 Percentage of Hendays spent oa Indirect Forest Activities 
including luildings 

statios 1976 1977 1978 1979 1980 

Viru 26.42 29.92 32.52 4".72 45.72 

Kolombeagara 48.4Z 34.2Z 26.21 28.32 27.82 

Santa Cruz - 20.9 24.21 30.42 31.8Z 

This homs that at Viru there has been a significant increase in the percentage 
of the total mandays spent in indirect activittes between 1976 and 1979. For 
Kolombangara the high figure in 1976 is accounted for by building activities 
in establishing the camps, but since then there has been a fairly constant 
percentage. The large size of this operation cannot be the only reason for this 
since rather similar percentages were obtained at Santa Crux. Overall there 
appears to have been a steady upward increase. 

Table 4.8 shows a breakdown by operation of the tim spent on different indirect 
activities expressed as a percentage of the total tims recorded on all indirect 
activities. It is apparent from this that anual holidays, sickness, public 
holidays and vet tim account for betveen 352 and 602 of the total man days 
recorded as indirect activities. Over the period 1976 to 1979 the percentage 
appears to be fairly constant for a particular station. At all stations however 
there appears to be an upward trend in the aount of tim spent on "other" 
activities such as road repairs, and permanent inventory plots and this requires 
some further investigation. The sount of time spent on office york, driving and 
buildings after cas have been established appears relatively small and consistent 
for any station. 



'7 

'able 4.8 Kandays Recorded by Operation Shown As
 
Percentage of Total Indirect Kendays
 

"976 1977 1978 1979s tation 	 Activity 

tvPercentage
 

Viru I Office 6.3 7.9 11.0 6.7 

Drivfte 14.1 14.8 14.3 8.8 
fsLldingu 26.5 10.9 8.3 10.5 
Other 5.8 23.1 29.3 32.9 
Ovorbods 46.8 43.3 I 37. 41.1 

Eolombangara 	 Office 0.4 2.0 3.8 4.5 
Drivers 5.1I 10.2 14.2 9.. 
Buildings 6.2 18.6 6.7 
Other 12.9 28.2 37.4 31.2 
Overheads 15.4 
 '1.0 35.9 45.-3 

Santa Cruz 	 Office - 2.1 4.1 1.1 
Driver@ - ".0 4.5 ,.3
Buildings - 67.4 19.7 ;5
Other - 1.9 11.5 24.3 
Overbeads - 21.6 60.2 59.a 

Footnote: 1. Other - includes permanent inventory plot 
measurement, road repairs and other miscellaneous 
Items. 

2. 	 Overheads - covers annual holidays, public holidays, 
sickness and vet time. 

Administrative 	back up for the project was fairly minimal as the figurain
Table 4.8 indicate. At Headquarters in Boniara there was one person employed in 
dealing ith personnel records, I oan stores, and I almost full tins, on vages
Mnd accouts. At Kolosbangara there wore a further 3 people for wages, costInse
and typing, and from 1978, the sas arrangements were adopted at Viru. With 
labour forces of approximately 150 =an at Viru and 300-400 m at Kolombaclara,
the administrative beck-up yes relatively restricted. While this is in sharp
contrast to sany projects where the administrative overheads tend to beces 
excessive. it is felt that better physical and accounting controls sight have 
been obtained if the administrative back-up had been slightly greater. 

4.10 Physical Productivity Targets for Operations 

Estimates were made of the physical productivity targets for different operations
when preparing the project proposals. These vere based on an analysis of the 
average physical productivities actually recorded for different operations betveen 
1968 and 1973. Task work rates were revieved in October 1975 and these took 
account of the different physical conditions that might be encountered. A comparison
of the to is shown in Table 4.9. These figures may have been revised subsequently,
but 	no information was obtained on this. 



48 Table 4.9 Coparison 	of Project Estimated Productivitles

vlvtb 197S Rervstop b Forestry Divisloo 

OPERATZO" 
 Project 1975 Revision Producitiritr
 
Target 
 'ua- it' Targets inude's/be Condition per u/day mdas/ha 

Control line cutting 
 Easy 40001 0.1
 
Difficult loon 0.1
 

Trace Cutting 
 .. 4 	 Easy 1200a 0.8 
Difficult 1000. 1.0 

Poisoning 
 Very easr 400 1 2.5 
Easy 360.)of low 2.8 

Slightly difficult 300.)vlde 3.3 
Difficult 250. strip 4.0 

Line Openizg 7.2 Easy '.00. 2.5 
Average is.0 2.9 
Difficult l.Oo 3.3 

Block 3 200 plants 1.7Planting - Block 2 150 plants 2.2
(potted nursery stock) 2.5 Block 3 and 100 plants 1.3 
b.yond 

Easy 275 plants 1.2Planting (vildings) 2.5 	 Moderate 240 plants 
Slightly diffA ct 200 plants 1.7 
Difficult 160 plants 2.1
 

Easy MOm 0.04aintenance (full) On a 	 Average 1200a 0.8 
yearly Difficult 000. 
 1.0
 
basis
 

4aio nenace(cliaber) only EasT lMON 0. 
Arerage 1400. 0.7 

I Difficult 1200m 0.
 

FO0OTEs All estimates based on lo 2 ,m spacing. (I) 

It can be seen from the table that 80 slight ncreae in productivity was
expected for control line cutting, trace cutting and poisoning, 	 but substantialimprovents were anticipated for line opening of the order of 501. It is
difficult to ascertain the reason for 	this but it is possible that the density of thelogged forest was sch less than in the period up to 1973 because a wider rangeof species and trees of smaller diameter ("super smalls") were now being removed 
by the logging copanies. 

oing Forestry Division records, the actual productivities for operations up
and including planting were calculated for each forest 

to 
station between 1977 and1979. The results, which are shown in Table 4.10 do not include 1976 data becausethere was insufficient tim to analyse cbe data for that year. 

The figures in the cable shoy that the overall productivity vas mach higher thanorighally estimated. In particular, productivity in line opening vas iach higherand accoumted for much of the increase. Bever if the revised 1975 productivityfigures are compared with those actually achieved, (Table 4.10), it can be seen
that the two were relatively sizilar. Of all the operations line opening at 
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Kolombengara appears to have had the lowest productivity, even though loggins 
was perhaps the maost intensive there. 

The productivity of maintenance operations could not be assessed because area 
information was not recorded with the man days. The comartment numbers were, 
but it is felt that it would not necessarily be correct to assum that in each 
instance Chat the whole compartment was maintained. Individual compertnt record 
shoots are not considered to be a reliable source of data since there was no 
automatic system for up-dating records. 

Based on the are" currently classified as stocked at each Forest Station, 
(Section 4.1), the maintenance sanday requirements were estimated end compered
with those actually recorded. In the project propoal it was estimated that 
plantations would require to be maintained for 4 years and therefore in 
estimating maintenance requirments for 1976, for eazmla, it has been asumed 
that this vill involve maintaining the area planted in 1975 and 1974 and the 
basis of the following m day estimated:-

Tear 1 5.4 a days/ha 

Year 2 4.2 a days/ba 

Year 3 3.8 a days/ha 

Tear 4 1.2 a days/ba on manLten ace/thlning 

The analysis for Kolombangerasie coplicated by the fact that the Cattle Under 
Trees (CUT) project began shortly after operations started up to 1976, but the 
estimated mmber of am days required makes no allowance for the reduced mber 
of man days that resulted from cattle grazing. Therefore the figures are likely 
to be an overestimate. The results are shown in Table 4.11. 

The percentage variance figures show dramatically differing results. At Kolosbangara
the number of an days spent on maintenance was over 702 higher in 1977. 1979 and 
1980 than nan days calculated from originally projected requirements even vithout 
allowing for any savings from the CUT program. The reasons for this are not clear,
but it may be a reflection of the allocation system for man days. or the fact that 
the maintenance program wes continually behind schedule, thus increasing the 
infestation of climbers. For example, it is not clear from the records how work on 
the CUT project was classified. Therefore the higher figures could be a reflection 
of the fact that the Forestry Division's contributions were higher than had been 
estimated. Other items such as research work and the maintenance of the JOAA trial 
may also be included in the total figure. However it would appear that maintenance 
requirements have probably been significantly higher than were originally anticipated
(Section 4.2). tn order to meet these maintenance commitments it would appear that 
p lanting targets were reduced, quite correctly, so that the existing investment 
could be safeguarded as far as possible. 

Maintenance at Viru appears to have been significantly below target until 19800 
and in 1978 this amounted to over 502 below. A similar situation has also existed 
at Santa Cruz. 

Man day figures alone are not in tbselves adequate measures of the effectiveness 
of operations since they give no indication of the quality of the operation.
However it would appear tha the lover survival than anticipated at Viru and Santa 
Cruz can probably be explained by the fact that the area were not adequately
maintainad. A Kolombangara where different forest conditions may be present, some 
differences may be accounted for In the actual classification and recording of man 
day information, or because delayed maintenance led to increased infestations of 
1lerresia. 
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4.11 Accountina. Control and Raporting 

The accounting procedures used for the project vere in complete accordance
 
with the Solomon Islands Gov:rmnt's standard accounting procedure through
 
the vote book system vith the following heeds:-


Personnel emoluments 

Wages - by forest Stations 

Travelling and Transport - by staff, workers and freight 

gire of plant and vehicles - by stations 
Materia.l and equipment 

Fuel and oil 

Buildings
 

Plant mAncen8nce 

miscelilaneous 

This provides an entirely stisfactory way of controlling aal expenditure,

and was all that could have been achieved with the umber of staff available.
 

Bovever the Management Officer would have been able to keep tighter control 
over costs on a monthly basis, and on individual operations such " the 
construction of buildings and the field operations if there bad ben a stronger 
accounting, control and reporting system, which vould have provided him with up­
to-date coot information so that he could take the natessary managerial decisions. 
While there are obvious dangers in developing a large administrative beck-up for 
a project, it is believed that the &eplormntof a qualified occountant on a 
relatively large project such as this would have been of considerable assistance. 
both in preparing detailed quarterly or half yearly budgets and in controlling the 
subsequent expenditure. 

4.12 The Cattle-under-trees (ITT) proSrm 

The palatability of 1rremia to cattle was well knw when the project was drawn 
up, and the use of cattl to reduce the weed problem in an integrated land use 
system makes a great deal of sense. Unfortunately, this promising development
has been mishandled by the Forest Department, so that much of the area of plantations 
established on Kolobangara is nov at risk through unco-ordinated expansion of 
cattle raising activities. 

By the end of 1982, 1670 ha of plantations had been banded to CUT, plus 780 ha 
of land for use a pure pasture. The decision of the Ministry of Agriculture
and Ltnds to increase the national herd, and its inability to use land under 
customary tenure for this development, bave led to further demands for forest 
plantation. for grazing. 

These demands, plus the involvement of ADAD in the T project uhich essentially 
sees the forest plantation lands a a ranching area, could not have been 
foreseen. 

A major report by ADAD va due in February 1982, a copy of which was promised for 
the consultants .jLIt was understood however to contain proposls for heavy 
thinning of the plantations, and financial analyses for various options. 

L/ This has nov been produced but not sent to the Comsultants. 



Table 4.12. 

ADAB Financial analysis of CUT alternatives. 

Treatment IRK in 
Cattle Cattle plus 
only forestry
 

Control (trees at 10 x 3 a) i.si 51
 
Trees at 6 x 3 approx. 
 32 8
 
Trees thimed to give 701 overhead light SI 72 

Sources telephone conversation P.J. wood/I. DrOwhall of 27.1.82. 
Division

Neither the Forestryl British Aid research foresters, nor ODA wre consulted
 
about the forestry options.
 

Cattle dme to planted trees. 

Most of the areas enclosed as CUT areas are under Zuca1anptud d ndalthough coprehensive research vas proposed before any larg scale jrTnig

took place, little via carried out. Evidence so far of cattle damage is

tbrefore restricted both to species sad to spacing. and a 
 recent senmiry for 
Kolombsna8ra is given in Table 4.13. 

Table 4.13 Cattle demae in CUT schem copartmnte KolombeaUsra. 
Percentage of trees affected 

Cpt go. 1960 1981 

So 20 24 
64 37 
 30 
7a 35 is 
$8 29 34 
lob ­ 23 
12a 22 ­
12b 45 
13a 3 

Source: adapted from report by J. Sadom for visit of Forestry Adviser. 
August 1981. 

R. doItl grows rapidly and is able to produce callus over the wound quite
tpidfy uTt all trees felled in this condition exhibit heartrot or termite dame
which would severely affect their mrktability. Tree stocking is down to 
20 ste/he in places. 

An ewvironmintal problem in the CT area is increased sheet and gully erosion. 
with a stocking of 2 beasts/ha. 



4.13 Research
 

Research did not form an integral part of the project, which relied upon the
 
Forest ivisLo's Research Sectio.l at Mu*nde on New Georgia Island for research
 
back-up, and also for the supply of tree seed for *owing in nurseries. These 

are the standard responaibilities of the Sectio- for the whole country. 

Several urgent reseerch problems &rose during the currency of the project, many
 

of them on the island of Kolowbangara, and the Research Division found it difficult 

to respond to these quickly, partly by reasons of staffing and partly because of 

the pressure of its existing research progrme. They had, of course, produced
 

moach information on which the project was based (for instance the work on "Silvics 
of Species" by Karten and Thomson published in 1980 but available before that clue). 

The research problems and the action taken to eet them are detailed below. It
 

is clear that outside assistance would have been needed for some of then anyway,
 
but the existence of 
an "in house" research officer would have helped considerably 

with the identification of research needs, research planning and financial estkuites, 

and would undoubtedly have speeded these processes up. 

of this weed was not expected at the beginning of
llerremia The rapid spread 

may difficulties experienced. The actionst---p-roct, and it contributed to 
Forestry Adviser, were a consultancy visit by

taken, following visits b!- the 
Hr. P.J. Terry of the Weed Research Organisation in 1981, the development of 8 

forest evaluation before planting, the appointment of a KISS trainee' 
new system of 

to test herbicides in 1981, and the appointment of an ODA student to study
 

actions were all, of
Her-emia ecology and logging damge (also in 1981). These 

course, after the project ended.
 

Seed and nursery problems There were difficulties experienced in finding 

enough wild seedlings of the right species for the line planting prograses. 
of forest could be searched 

With previous, smaller, planting targets, larger areas 

for plants. Action taken was the development of a cooperative research programs 

with the Royal Botanic Gardens at Kew on seed problems in 1981. 

Pests and diseases of plantation trees Some serious insect pests were found on 

Camposporms brevitetiolata and ucalyptus pa and an O A Research Officer 

(Hr. M. Bigger of COPR) aisappointed towork on Kolombangara in 1980. 

Cattle under trees The possibilities and potential of using cattle to reduce
 
a great deal of
weed growth - especially Merremia - are very great. However, 

carefully designed research is needed before large areas can be placed under this 

manageme t system with confidence. Much more information is required on species, 

stocking of trees, srocking of cattle, differences of soil types and planting of 

fodder plants. An LJA student was appointed to study these in 1980 but the system 

had been applied over many hundreds of hectares already by then. The system 

holds tremendous promise, but lacks experimental data. 
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4.14 Other Aid Donors 

The Sew Zealand Government a" a useful contribution to the forestry project
through the provision of vehicles (Section 4.7) and the secoodmant of two 
expatriate officers who ran the training programe (Section 4.8), a Poitete 
Cap on Kolombangara from 1976 to 1978. 

The aid yas well co-ordinated vith, and was conditional on the implementation
of the ODA project. Although not a problem between 1976 and 1979 there could 
be potential difficulties in the future if different aid donors finance the 
planting and saintenance of separately defined areas since it would increase 
the accounting difficulties, and more importantly, could lead to staffing conflicts 
in that the better trained staff or more vehicles might be allocated to one or 
other project if further aid money wae anticipated from one or other the aid 
donor for example. 

The Cattle Under Trees Project (Section 4.12) was run by a manager provided by
the Nev Zealand Governt, and finance was provided by the Auneralian Govern­
-mat through the Australian Development Assistance Bureau (ADAB). This project 
went ahead with the agreement of all parties, but it is not clear whether the 
long term implications of the project were adequately considered, and it might
bave been useful to have had some formal procedure for co-ordinating this project.
This may still be worth considering if the results of the ADAB financed reviev 
Mission which was in the Solomons at the end of 1981 conclude that the project 
should be continued. The report of the tem should be carefully studied 

i vill have important implications for forest development on Kolomangara.it 

including 1970. 

Costs and Cost Chanes over the Project 

Records of expenditure prior to 1971 were not easy to obtain, but it is estimated 
that a total of 019,500 vas spent on the pilot planting project up to and 

Table 4.14 shows the actual expenditure recorded by the forestry
Division for major items between 1971 and 1980. Annual totals accord closely vith 
the*-anual statements of Development Aid which show the annual qualif.ing 
expenditure. Only in 1975 was there a significant difference of the order of 

,100.000which was presumably filanced by the SIG. The original allocation of 
aid money, with the supplementary to cover National Provident Fund contributions 
and increases in wages to cover housing rental, was estimated to have been 
4zhauted by March, 1981. 

The table shovs that over the period of the project, approximately 642 of the 
costs have been on wages and salaries. 14Z on vehicles and their fuel and 
mintenance, 8.52 on materials and equipment, and 81 on buildings, and the remainder 
on miscellaneous items. In practice buildings have accounted for a slightly 
bigher percentage of total costs since the wages element of repairing and maintain­
ing thea wa recorded in the wages category in 1973, 1974 and 1975, and this may
have occurred in later years as Yell, but this cannot be checked. 

Table 4,15 shovs the cost estimates for the period 1976 to 1979, in 1975 prices 
which was included in the project plan. The original projections were based on 
the assumption that planting work on VanSuu and Sbortlands would commencs 
during the period, but in the event this did not happen for the res given in 
Section 4.,1and therefore the costs have been reduced where possible from those 
shown in Table 2.7 (Section 2.4). 
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In estimating the actual cash requirements for financing the project, certain
assumptioos wre made about likely future rates of inflation. When attempting 
to check these against recorded rates of inflation it yes found that there 
yes little vay of doing this. 	 The only index of prices recorded by the Statistical 
Office va for Retail Prices in Honiara and it is doubtful whecher this is 
necessarily a true measure of overall inflation in the Solomon Islads. Howver 
since wales and saries arm the largest single cost component of the project
it may not be totally unrepresentative of local costs. The estimated and 
recorded inflation rates are given in Table 4.16. 

Table 4.15 	 Lstimated Costs in 1975 Prices for the Project 
Zxcluding those for Vanguou and Shortlands (S.I. 5) 

1Q76 1977 1Q78 1919 Total 

WVages (Field 
Operations) 19,000 M927,O2l,,2O0 307,1O0 977,900 

2 Salaries 1 32,900 47,5100 b0,200 t.O 204,800 
2a OSAS1 33,050 30,200 47,100 22,900 133,250 

. .aterials & 

Eqnuiment 43,900 26,400 33,000 3.5,200 138,500 

4 POL Di es l 5,o000 10,000 12,700 11.o4 40,750 

5 VV' (Depreciation) 30,000 38,780 6, 340 46,40 161,460 

U8 Worksbop Equipment 10,000 10,000 

6 Travelling &,
Transport 21,100 129,100 35. o 3,,000 123,300 

" Buildings (includes 

Labour) 159,000 79,000 33,000 5,000 276,000 

8 Boats and Outboards 3,150 700 2,800 600 7,250 

9 Kiscellansous & 
Contingenclee 4,050 6,800 8,250 8,350 .,4 

TOTAL 501,750 496,080 563,090 1- 53,740 2,l, 

Footnote: 1. No reductions in these iteep ure possible to ello for 
the fact that operations at 'anpa nu and Shortlands did 
not start. 
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Table 4.16 A CONisouof stfEtiated and 
Actual Inflation Rates 

Project gatimotes Inflation Measured by 
Tesr of inflation lociara Rtail Price 

Index 

1976 9 4.3 

1977 8 8.4 

1978 6 7.2 

1979 6 6.7 

If it is assumed that the HoiaLra Retail Price is an adequate measure of the 
inflation the project faced, then it would appear that the original estimate 
were remarkably accurate apart from 1976. In order to compare how costs have 
moved in relation to original project cost assumptions the original coat 
estimates as shown in Table 4.35 have been adjusted by the two different Sets 

of inflation rates shown in Table 4.16. This mans chat the esctinates for 
vages, hire of plant and vehicles. aterials and equipment, and buildings have 
been reduced to allow for the fact that no york took place at Vanguuu or 
Shortlands during the period. No adjustment could be made to salaries or travelling
and transport estimates as those were not separately identified in the project 
documat. The results which are given in Table 4.17 show chat there are 
significant variations of actual costa against budgets on a year to year basis,
but in total between 1976 and 1979? 

a) 	 Expendituve on salaries was more than 252 less than originally
projected, but the ezplantion of this is probably the ounter of 
staff on the project v loes than projected (Sectioao.09A). 

b) 	 Vages were approximately 17.5Z higher than projected over the whole 
period. It is also possible that the wages element of building 
costs was recorded under wages rather than buildings, which could 
explain the higher vage cost and significantly lower building cost. 

c) 	 OSAS payments were allowed for In the project submission, but were 
not recorded as a project cost by the Forestry Division. 

d) 	 Travelling and transport costs were approximately 251 lover than 
estimated but such of this may be accounted for by the fact that 
Vangumu and Shortlands did not commence operations during the period,
but the original cost estimates could not be separately identified. 

e) 	 Hire of plant and vehicles was slightly ore then 201 below budget.
Part of this might be explained by the fact that vehicles were broken 
down for pert of the time and therefore no hire charge was paid.
Also the Division became responsible for the maintenance of its own 
vehicles during the project period, and if this item is included along
vith petrol, oil and lubricants, costs were approximately 2.0Z above 
original projections even with Vangunu and Shortlands costs included. 
If the two categories are combined the cost incurred are only sos 241 
above estimate during a time when fuel prices have increased considerably
faster than the rate of inflation world wide. Vehicles were projected
for Vangunu and Shortlands and therefore costs are significantly higher. 
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f) Building costs wre Sm 402 below these originally projected after 
allowing for inflation. It is believed that some of the building 
work was put out to contract and this ay have been responsible for 
bolding costs dowo. It was not possible to investigate the reasons 
in detail or to compare nubers of buildings against forecast. 

Another explanation could be that the vages elmunt of building coostruction
Ad repair was recorded under wages categorT, but it va not possible to check 
on this. 

Table 4.17 shows that costs are significantly higher than budet, and the am 
day figures show actual aa days recorded have been below target indicating
that the wages cost e ant has moved up coaniderably faster than inflation. 
Table 4.18 shows how actual aual average cost per masdey compares with those 
based oa the original projectiouo. 
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Table 4.17
 
3
CompsriSns of Actual Costs vith those Originally Projected


Allowing for Estimated Inflation 4 Estuated ctual Inflation.
 

Actual Total 
1976 1977 1978 1979 1980 U I 

Variance from
 

Salaries2 	 Actual 26,905 34,753 55.168 65.135 181.961 
Project 3 35,861 55,917 76,537 88,152 256,467 ­ 29.1 

evisted 3 34,315 53.704 72,963 84,581 245,563 - 25.9
 

Wages 	 Actual 204,221 305,051 412,207 498,493 1I,69,972 
Project 173,310 267,931 361,325 421,675 14,241 * 13.8 
Revised 165,837 257,327 3",455 404,592 1,172,211 * 17.5 

Travelling Actual 24,053 24,40 24,936 37,612 313,041 
& Transport Project 23,653 34,257 45,134 50,804 253,848 - 27.8 
4 Freight2 Revised 22,633 32,912 43,026 48,764 147,337 - 24.6 

Hire of Actual 20,989 21,561 39,539 76,212 1358,301 
Plant 4 Project 32,700 45,652 58,916 63,629 200,897 - 26.9 
Vehicles Revised 31,290 43,845 56,165 61,051 192,2531 - 213.5 

Materials Actual $4,022 55,949 43,265 69,897 223,133 
& Zquipment Project 51,001 31,902 45,5315 49,1357 177,375 * 20.4 

Revised 49,073 30,640 43,390 47,765 170,868 * 23.4 

Petrol Oil Actual 8,668 25.054 62,417 77,771 173,910 
4 Lubricants Project 5,450 11,770 16,142 17,918 51,280 .239.1 
4 Maintenc Revised 5,215 11,310 135,392 17,200 49,117 .254.1 

BuildingaS 	 Actual 69,061 74,834 30,407 40,732 2135,054 
Project 173,310 92,999 41,955 6,865 315-,129 - 46.5 
Ravised 165,837 89,318 39,997 6,590 301,742 - 40.3 

Misc. 4 Actual - - - - -
ContinjenciO Project 4,050 6,800 8,250 8,350 

Revised - - - ­

t 
Footnote: 1. Estimates exclude projected coats for Vanguu and Shortlands
 

unless indicated. 

2. 	Project and Revised estimtes include allowance for Vanguou 
and Shortlands. 

3. 	"Project" estimates show original cost projections adjusted 
according to inflation assumptions in project documnt and 
"Revised" indicates coats adjusted accordinS.to the Honiara 
Retail Price Index. 

4. 	0WSAS payments w e included in the original estimates but thes" 
vere not recorded by the Forestry Division u a project cost. 

S. 	 Workshop equipment could not be separately identified, but it is 

believed to have been provided under N1Z aid.
 

A breakdown of total costs is given in Table 4.14. 

http:accordinS.to
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Table 4.18 Comparison of Actual Average Cost
 
Per Handal with Original Projections
 

Actual Average Projected Average Z Variance 
Year Cost per Manday Cost per Monday from 

5.1 S 5.3 1 Projection 

1976 3.17 
 2.70 * 17.4 

1977 3.45 2.36 * 46.2 

1978 3.72 2.54 * 46.5 
1979 3.32 2.75 
 * 20.7 

3980 3.61 -

This above that average costs per m7nday have Increased considerably faster
than predicted even taking into account inflation at the levels predicted
in Table 4.16. It is however difficult to expLain why the actual cost per
mwday dropped after 1978. Four possibilities are: that greater use was 
mode of casual labour from 1979 oavards; planting on Santa Cruz va under­
taken through labour paid by the Allardyce Lumber Compeny in 1979 and wage
rates were lees; ore younger men were employed; or Improved supervision once 
new Ranges becm available from the training course. 

4.16 Organisation and Imlemntiag Authority 

The organisation and staffing structure for the project, along with the 
administrative back up has been examined In Sections 4.09A and 4.095. These 
arrangements were partly based on the experience gained up to 1974. when the 
restocking program vas relatively small, and partly on the requirements of
the staffing structure of the Forest Division in its capacity as a Government
 
Department.
 

The possibility of setting up a statutory body vs considered at the start of 
the project (Section 2.3) and although the PAOIUEDP report was not accepted by
the Solomon Island Government, there would have been a number of advantages
for the administration of the project. In particular, it would have allowed 
the developent of a more flexible staffing structure at Readquarters. For example,
it would have been possible to recruit a project accountant and an administration 
manager which would have allowed the Forest Management Officer or Plantations 
Officer to spend more time on the technical staffing and training aspects of the 
project as well as on checking the physical targets such as tree survival 
percentages, and the productivity of operations. 

It is not clear whether an increase in administrative staff at the Forest 
Stations would have been of assistance or whether this would have been possible
within the existing Government structure. There is the possibility that with 
further administrative back-up, the person in charge of each station could have 
spent more time on planning and implementing the actual field operations, and 
that compartment records could have been kept up-to-date, and in some cases in 
more detail.
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A further advantage of a statutory body could have been that it would havebeen possible for it to attract outside fund more easily to continue theplanting program , and it could also have acted ua a contractor for individuals 
or co-operatives who vished to plant up customary land. 

4.17 Effect of ODA Project Submission Undertakings 

The project was approved subject to four major provisos listed in section 2.5
above. It appears that s10 of these were 
 not precisely observed i.e. 

The project vs not rephased to take acout of late arrival of
 
skilled staff
 

That plaing vent ahead despite evideac that weed growth va

heavier then expected end that therefore weedig intensity might

have to be higher.
 

S. troiect mict 4 Achievemnts 

5.1 Stockint and Growth Projections 

One of the min criteria for the success of the project must be vwether the
plantations vill be adequately stocked at the end of the 
 rotation. In theproject plan "adequate" was considered to be a final stocking of approximtelyIII good qualic stow evenly distributed over ach hectare to provide a final

volum of 140 u/ba.
 

The inventory progra wa brought up-to-date in 1979 and 1980 so that the
stocking and growth projections could be assessed. 
 This work va carried out
in accordance vith the Forestry Division's publication "Permanent Inventory

Plots" as far as wes possible.
 

There were a number of technical difficulties in undertaking this votk and asfar as can be judged, these were adequately overcom so that the resultsobtained, based on a 4Z sample, are likely to give a reasonably accuratepicture of the current stocking and growth of the plantations. 

Stockint 

In the assessmants an estimte was made of the quality of the trees in the linesmasured. A tree which was likely to produce a log suitable for saving at maturitywas called "O.K." Two stocking figures were therefore collected for eachcompartmc. One is the average nmber of surviving stem per hectare, and theother is the average number of O.K. steN per hectare. In arriving at the numberof O.K. stem per heccare. it msoc be recogilsed that this was a purely subjectiveasIement, and that trees not classified as O.K. ay ente that category by theend of the rotation and vice versa. This is particularly true in compartmnts
which were only recently -' stsaled. 

The results for the different forest stations are given in Appendix A. andresults are sumarised in Table S. 1. The average 
the 

naler of surviving stem perhectare were not available for Viru and Kolobangara in detail, and no assessmnts
have been carried out on Santa Cruz so far. The average nuber of stems perhectare was calculated on the basis of net (not Sross) compartment areas. The tvo 
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are estimated to differ by,on averageabout 10Z. 

There are significant variations in stocking in the areas planted to date. 
This is partly as a result of excessive creeper growth and a poor standard 
of maintenance .rtly because se planting especements vere wider than 
10 z 3 =etree ±Iand also for the reasons given in Section 4.02. It is also 
very important to recognise that the stocking figures given do not provide 
any indication of how well the trees are distributed throughout the planted 
areas. Casual observation would suggest that the stocking is often extremely
good, close to reads and other main access points, but becs gradually 
poorer with increasing distance down the lines. 

Table 5.1 indicates that the form of the surviving trees is not always good.
In the original proposals allovnme wa made for this, but with lower survival 
than anticipated poor form becomes more critical. The reasons for the poor
fors appear to be largely climbers, strangling the trees, and damage from 
falling limbs of poisoned trees as well as the inherent genetics of the tree. 

In assessing the stocking figures for Allardyce, it mat be remembered that 
the area was in the path of cyclone Ida in 1972, and many trees were damaged. 

The figures for Kolombangara includes all cartuents "bather in the CUT 
progrme or not. It is understood that a number of trees in the CUT area 
wbich cover 1641 he (or 26.22 of the planted area at 31.12.80) have been 
damged by cattle and are also suffering from heart rot. The extent and
significance of this for final yield projections is impossible to ascertain at 
this stage, since a Long term policy for the area appears uncertain. 

Yield Data
 

doight and girth increment data collected from the Permanent Inventory Plots,
where the trees were large- enough is given in Appendix 3 by species and Forest 
Station. This shows that there is quite wide variation between compartnts
and even within species. This is to be expected particularly since mot of the 
trees are still relatively young and maintenance work has not always been up-to­
date, and in some cases, is required for longer than anticipated. It is 
therefore difficult to saks a meaningful assessment of whether an average tree 
volum of 1.26 m3 will be achieved by the time the trees are 20 years old. This 
target implies on average a girth increment of approximately 5 ca per annum,
and timber height growth of approximately I metre per an*u. The available 
growth information for C-.mospersa brevipetlolata, Terinala calan ansansi,
Terminalia brui, Eucar~cue deLupta, and Agathis macrophyla taken r oretry
Division SiTvics of %aisReporcs, are liven - -Appendix C. 

A complicating factor in determining whether the growth rates will be achieved 
is the effect of competition between trees where survival has been good and 
trees are likely to be left at the initial spacing of 10 a x 3 U. 

j/ See Appedix A for details. 

http:31.12.80


Table 5.1 Sumery of Available Permnent Inventor Plot 
Stocking Information 
a, at Deceber 19580 

ST0 5TOC3IG ARAI NTRSITARZA AVERAM NU 
FORM1R ALL LAMTZD Of O.K. SISTAION UCTA SURVIVING O.K. MI (HA) fl[ BCTAtZ

ONL SURVING 

over 130 77 0
 
GIZO 100-130 I50 0
 

under 100 87 1114
 

TOTAL 1114 1114 1169 51 

1169> 1114 
over 130 670 220 

ALIDYCZ 100-130 372 312 
under 100 15611041 2229 68 

TOTAL 2063 2063 

over 130 - 2564 
V'Rg 100-130 N/A 495
 

under 100 - 2883 

TOTAL 4942 5929 105 

over 130 - 1260
KOL1UAJCAIA 100-130 M/A 533 

under 100 - 2166 

TOTAL ­ 2959 6249 102 

woer 130 -
SANTACRUZ 100-130 II/A I/A 211 II/A 

under 100 -

TOTAL 10,902 17787 be 

Sources Suaried from SIG Forest Departmet data reproduced in Appendix A 

Notes No inventory results for Santa Cruz vere available at ohe 
time of preparing the report. Not all invencories of area 
planted by 31/12/1980 at Viru, Kolombangara and Allardyce 
were available. 

82 
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Table 5.2 Vol=@ Projections for the Project
Based on Current & Theoretical Stocking Levels 

Year of Eatimted Volmie Volune % Variance 
Clearfelling Based on Current Based on from
Based on 20 Actual Stocking Original Original
Year Rotation & Volume per Tree Projections Projections 

1986 491 2,100 - 76.6, 
1987 9,11#0 20,580 - 55.6% 
1988 13,295 31,920 - 58.3% 
1989 81,359 145,180 - 43.9% 
1990 99,607 51,24.0 94.4% 
1991 145,199 146,300 - 0.W 
1992 25,410 56,560 - 55.1% 
199. 6,013 54,180 118.1% 
199 10-,VA 122,080 - 12.c4 
1995 64,67 89,10 - 21.41 
1996 207,668 2u,560 -11.4% 

1997 190,682 1,660 21.. 
1998 704,62 4.5,020 51­
1999 434,118 317,380 . . 
2000 232,361 691,544 

TOTAL 2,152,731 2,5M,424 
 16.- .
 

Footnotes I. Volume calculations based on nat are" pLanted since 1966 
2. 	 Assume no thitilinS operations take place in the future. 

Ths table is based on the nmber of O.K. Stem per ha, 
excpt for Santa Cruz where the volum projections are 
based on 140 m/eas the 2 stocking of Machis macropbylla 

is unknown. 

The available evidence although limited suggests that the 	8rowth rate targetsare being achieved and therefore it seem reasonable in the light of any firm
evidence to the contrary, to assm that the target of 1.26 a per treebe achieved. Table 5.2 shove the predicted 

vill
future volum based on the stockingfigures in Appendix A, and assuaing trees can achieve a volum 1.26 .3 in 20 yearsfro, the time of planting. Also sbown are 	 the volume which should tbeoretically

have been achieved if the original stocking targets of III 	stews/ha had been 
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achisvd. Over the whole period, total volum production on area planted
since 1966 Ls estimated to be approximately 16.72 lover than anticipated.
In calculating stocking levels from area to be cut from 1997 ommds full 
stocks, i.e. III stem per hectare bas been assumed although this my be 
rather optimistic oan the evidence of losses incurred in ares planted earlier. 

Rural deavlovmnt 
Roads. The benefits of maintaining the roads built by the logging

companies are considerable. In particular, on Kolangara the facilities 
of Lingi Cove - airstrip, port, post office, banking, madical etc. - are 
nam available to all who are in reach of the road. The maintenance load has 
been considerable. 

The situation in the main areas at the ead of the project period vas: 

Viru 30 InRoads 6 avide 

Koloubmgara 60 In loads 7 a wide. 90 bridges and culverts' 

Santa Crus 20 Ins roads 

A msll road system is also mainaned at Gio though its local IaWt other 
than on forestry is slight. 

Stationa shops, 	 clinics etc. 

Forest stations have been established successfully on Mev Georgia, Koloeagara 
and Santa Crux. 

New Georgia - Viru. Main station at Arare, 9 Ia from Viru barbour, housing 
over 170 people, with store, bakery, school and clinic, alL rum by the project.
Subsidiary camp for 30 people at Picheeb 20 In away. 

Table 5.3 buildings at Vtru and Kolombanzara, 1981 

luilding type 	 Floor Location asad o. 
got Viru Poitate Loloho NMsigimi Total 

rried quarter 1006 - 2 - - 2 

U 

750 

600 

400 
N -

- 1 

3 -

4 17 
2 -

" 

" 

4 
-

I 

-

1 
-

3 

3 
26 
2 

Labourlines 000 5 6 6 2 3 

S-

OffLce/vokhop 800 
:3 -
2 4 

-

-
-

-
3 
6 

SC400 

School, cinic -

- 1 

- 2 

2 

-

1 

-

4 
2 

Totals 19 33 12 5 69 

Sources Project proposl 14309 of 191 
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olosblanar. Main station at Poaters, 45 ka from RiLLi Cove, housing over

400 peopla, with electricity, piped vter, store, post office, bakery, school
 
and clinic. all run by the project.
 

Shipping and transport. The effects of road maintenance have been
referred to above. It has also ade possible the development of public
transport, nd provided facilities for other overmnt Departments, notably 
CUT.
 

oman ferTyd for services by the growing coznities on Kolobanara have

also led to a regular service being provided economically to Log Pond 3
 
on the eat of the island.
 

5.3 Staff, labour, ekWs 44a trainin. It moet be stated that the
 
opportunities for staff training have never been fully utilised (see also
 
6.6 below). Nevertheless in the context of staff chages at the onset of

independence, attendance at the Research and Planning and Managemet 
 Course@
by various officers ba enhanced their effectiveness in the field. The training

of 12 rangers through New aland aid in association with the project provided a

valuable nucleus of staff for enhanced planting work. Scie development of

worker and supervisory skills has followed from ou-the-job experience. 

5.4 Financial and Economic Evaluation of the Project 

5.43 financial Evaluation 

Tbe Solomon Islands has had a forestry restocking pzojgr since 1966 which
has been financed mainly by UK aid. The costs incurred between 1966 and 1971
ver* relatively small and since this wae considered to be a pilot project,
these costs have been ignored. As the annual planting targets have not been 
mat since 1976 there are still some 2647 hectares of Government land to be
planted. However the area restocked represents some 372 of the Goverment
owned land potentially available, and therefore it is considered that the evaluation
of the project can be undertaken vithout including the costs for restocking
the remaining areas. In addition thete appears to be som uncertainty about 
both the rate of future planting and the techniques which should be used. 

The Cattle under Trees project involves so= 1640 hectares on Kolowbangara
(Section 4.12), but offor the purposes this evaluation, it is assumod that
the arie will remain in tLber production at least until the end of the
rotation, and the trees will recover from any danege that they may have. 

Costs
 

The costs used in the evaluation are those that have been incurred between
1971 and 1960 and which are given in Table 4. 4. In udertaking the constant
price evaluation 1960 price levels bave been used wiLh adjustments for inflation 
mad according to the inflation in Tablerates given 3.4. 



Table 54 Estimated Inflation Rates 1971 to 1980 
Based on Honiara Retail Price Indez 

Estimated Imflation 
Rates % per anam 

1971 	 4.3 

1972 	 7.0 

1973 	 3.1 

1974 18.9
 

1975 10.1
 

1976 4.3
 

1977 	 8.4 

1978 7.2 
1979 8.7 

Sourcet 1980 Statistical Year Book 

Further erpeaditure vill have to be incurred to maintain the existing

plantations if the predicted stocking levels are to be achieved. Homver
 
this is difficult to predict precisely at this stage. In the 1981-43
 
submission to 00A by the Soloon Islands Goverment, soweestimates vere
 
given for annual maintenance costs up to 1983. It is not clear from these
 
whether the figures allow for inflation or are based on 1981 prices. For
 
the purpose of projecting costs it is assumed that they are in 1981 prices

which have been increased by approximately 1SZ from those applying in 1960.
 
A recent analysis prepared by the Forestry Division indicates,based on
 
certain assumptions which have not been checked, that the best maintenance
 
strategy is to look after re-stockad areas for up to 6 years fro= tim of
 
planting. If this is correct, then estimates for 1984 and 1985 are required.

(A further year has been included to complete recurring maintenance).

Using data from the project submission, the future maintenance costs in
 
1960 prices have been prepared for I91 to 1986 and are shown in Table 5.5. 

Table S.S Assumed Future Maintenance Costs for Existing
 
Plantations in 1960 Prices (3.1.8)
 

Year gstimated Maintenace 
Costs in 1960 Prices 

191 634,270
1962 507,195 
1983 383,435 
1964 321,5631
195 217,2162 
196 133,4393 

Footnotes I. Asu ed 1983 son wage expenditure plus 35363 madays at 05 per day. 
2. 	 Aseumed 0.75 of 193 aom wage expenditure plus 6596 ndays at 

I5 per day. 
3. 	 Assums 0.50 of 1983 n wage expenditure plus 2055 asadays at 

05 per day. 
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based voslstimecas of incmo aon prolections 

Thre appears to be no cae for changing the original asumtions of obtaining 
140 :3 of sswloge an a 20 year rotation, assuming full stocking. Probabilities 
were attached to vTarious outcome in the original report, and there is so 
evidence currently available to indicate that significantly different probabilities 
should be attched to the different outcomes. Where permanent inventory plot 
data are available (Appendices A and 3), which provides an assessment of the 
stocking of OFrtreqs, volum projections have been based on this using a volume 
per tree of 1.26 we and the not recorded ares. In the area most recently 
planted. volue projections have been based on a final stocking of 140 O3 fha since 
peranent inventory data were not yet available. The original projections 
assumed that all areas vould be given a thi=ning/uaintenance operation at age 
4 to reduce the steme to their final stocking of lII ateas per hectare. Experience 
to date suggests that mortality reduces the number of stem to approxinately 
this cut any thinning. future volumes are shown in Tablewithout 	 Projected 
5.2 (Section 5.1). 

Rotation Length and Phasing of Harveetia 

In the project submission docuent it was assed that the at fw,. restocking 
on Goverment land would be 48,500 ba, and that harvesting wold be on a 
sustained yield basis. This meant that almost equal area wold be clearfelled 
over a 20 year period. However the effect of this wa that the age of the 
trees which would be clearfelled would vary from 20 to 36 years, but no change 
in the volume projections was made so that 140 *3/ha yas expected when a 36 year 
old crop vas felled, which was the sem volume as for a 20 year old crop. 
This was a particularly conservative Uusiptlon which would bve significantly 
depressed the financial an economic results. The options for this evaluation 
are:­

(I) 	 To asum that trees are clearfealled 20 years after planting. 

(2) 	 To assum trees are clearfelled to provide a sustained volume 
of timber from goverment owned land, vith vol-m adjusted 
to allow for varying rotation ages. 

(3) 	 To project future harvesting patterns for each of the Forest
 
Stations where restocking has or is likely to tae place.
 

There are very many variables at this stage in projecting the latter, since they 
depend on the type, scale and ownership of any timber ucilisation operations. 
It is therefore considered that options I or 2 are mset likely to provide suitably 
indicative results. A particularly important factor in practice will be the 
need to phase the start of harvesting of the restocked forest with the cessation 
of logging in the natural forest so that the skills and experience of the work 
force are retained in the industry. 

For the evaluation of the investment option (I)has been selected since projection 
of annual harvesting volumes ill be difficult where stocking is variable, 
volum projections for crops between 20 and 36 years are uncertain, and restocking 
of logged forest on customy land is possible in the future, such as North 
NewCeorgise so that at the national level future harvesting schedules my have 
greater flexibility than originally anticipated. 

In o"e 

It still appears appropriate to esum that the Govermnt mill charge a levy 
or stumpW on the volum of standing timber and that it will be logged and 
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mrketed by private copanies who wold be responsible for its muaeting.
It still renains extreomely difficult to forecat the level of the stumpage
rate which night be charged in current prices. 

Since 1975 the value of royalty and levy on log exports baa increased fairly
substantially. The levy in August 1980 wa rased to 102 on regular logo
and 51 on "supersmall" logs and it was proposed that this would be raised to 
152 for regular logs and 7J2 on "supersmall" logs in January 1982. Royalty,
which is the money due to the owner of the timber, was 3% on Govermnt land 
and 7 to 1742 f.o.b. for the North Sw Georgia Timber Corporation. The lItter 
vas negotiated in 1979/80 and corprised a base value of 12JZ on $50 per i. 
f.o.b. with an increase or decrease of 22 on 15 fluctuations in price. Since 
Lovers Pacific Timbers have accepted North New Georgia Timber Corporation
Royalty rates, and these are higher than those currently applying on Governmnt 
owned land it appears reasonable to baas an evaluation of the project on them. 
Information on whether the new levy rates have been introduced is aotnow available,
particularly in view of the rather depressed timber prices of 1981. For the 
purposes of the evaluation, iths been asunamd for evalustin the project in 
1980 prices, that the levy would be IOZ on regular logs and 52 on "supersmails"
with the royalty based on that in force with the North 4ew Georgia Timber 
Corporation, i.e. 3241 on 050/m f.o.b. on a sliding scale. 

Th average f.o.b. prices received for hardwood logs in the Solomon Iaands 
betwen 1974 end 1960 are shown in Table 5.6. 

Table 5.6 
 Averea F.O.B. Prices for Loss in the Solomon Islands
 

Actual Average 
Year f.o.b. prices 

0/ 3 for log 
Inflation2 

adjusted 
exports prices 

1974 18.9 35.5
 

1975 12.6 19.9
 

1976 23.5 33.7
 

1977 30.7 42.3
 

1978 25.9 12.9
 

1979 56.7 61.6
 

1980 57.3 57.3
 

Footnote: 1. Data for 197 to 1977 based on prices
 

received by two largest log exporting
 

coampaies. igureos for 1978 to 1980
 
are average* for all companies.
 

2. Baed on inflation rates given in Table
 

5.4. 
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Sin.e the logs from the restocked areas will be considerably siller in
dimetsr than the regular logs currently being exported, the prices for

"auperiamlls" ighc be considered to be more relevant. Forestry Divisiou
 
data indicates that aupermalla averaged $43/ in 1980, and 031.3/a in
 
1981. The 1980 value is approximately 14% lover than the price received
 
.for regular logs in te ame year.
 

If there were no changes in the relative prices of loga, it would appear

that based on the situation in 1980, the Civerment coul4 ezpect
 
to receive approximately 17Z of 543 per mJ, i.e. 07.5/w.' If the new

levy rate proposed for 1982 is in.:roduced, this would provide the 
 Government
 
vith a stumpage of approximaitely 58.4 per m3 . 

The current price for "supersualls" Ls lover than the regular logs because 
the supplies of regular logs 
are relatively plentiful. Thls ituation is
 
likely to change in the future as larger toga supplied from natural forest
 
diminiah and plantation gr material, which is generally 
 of smaller 
dimensions, is all that is available. Therefore some increase in price in

real torme can be expected. If prices for "supersualls" came to match those
 
of regular logs, stuapgas of 532.6 per a3 based on 1980 levy and Royalty

rates and 5.4 pers 
on 1982 rates might be expected. 

Since sow aving in extraction coats should be possible in the restocked
 
areas, because the trees are planted in straight lines rather than randoy1y

scattered, it would appear chat a stumpage rate price of about 512 per fr" 
in real ters could reasonably be expected. This is equivalent to between 
21Z and 27Z of f.o.b. prices in 1980 depending on whether regular or 'aupermall"
prices are used. This compares with the originally projected stumpaes of
 
betwen 22Z (1974) and 33.6Z (1975) of f.o.b. prices Wien the previous analysis
 
was undertaken.
 

Fin ncial Yield 

Based on the above -s tions and the costs already incurred, the cash flow
for the project has been prepared based on 1980 prices, and is given in Table 
5.7. Evaluation of the cash flow indicates that the project could provide a

financial 
yield of 7.9% in real term, assuming the existing crops are maintained 
until 1986. and no further planting is undertaken. The tiaer income in 1986 
to 1990 is predominantly from the restocked area on Gizo which the model assumes 
will be cut over a four year period. A more realistic assumption may be to 
assume that the area is logged and the outturn processed by a local company over
 
say a 10 to 20 year period. It is also significant for the planning of the
 
Sector's dovelopment that 
the majority of the areas will be ready for harvesting
 
from the early 1990s.
 

Overall the financial yield is almost 12 higher then the yield estimated In 
the original appraisal in 1975. There are two principal reasons for this: 

(a) It has been assumed chat the crop will be harvested on a 20 year
rotation whereas in the original appraisal rotation lengths were extended up
to 36 years without altering the volume estimate which "ai left at 140 *3 he. 
(see page 22). 

(b) The stumpage rate of dollars 12 per w3 is approximately twice the value 
in real term estimated for stumpage in the original submission. 

The reason for using this increased level of stumpa ge have been given in 
the previous section. Hovever if the stumpage levels are compared vith F.0.B. 
log prices over the same period given in Table 5.6, it is evident that log
prices have almost doubled in real terns and therefore no significant change in
relative prices between log prices and stumpage have been assumed. 
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Table 5.8 above the actual costs incurred up to 1980, and from 1960 onvards 
costs and stumpage rates have been increased in line vith an assumed trate of 
inflation of aH per annum (the averqe rate per annum betveca 1971 and 1980).
Evaluation of this cash flow vtich is in all other respects based on the sa 
assumptions as the constant price cash flow gives a financial yield of 16.6% 
per annum. This must be considered to be very satisfactory compared vith many 
other investment opportunities. 

5.42 Sensitivity Analysis for Financial Evaluation 

The financial implications of using different volume and stumpage price
assumptions to those used in preparing Table 5.7. vete also exmLned. 
Hovever, no attempt vas made to alter the harvesting pattern because of the 
uncertainties surrounding such assumptions.
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Table 5.7 etimted Cash Flov for Project
 
Based on 1980 Price Levels
 

Past & Zatlimt.d 
Year Present Revenue 

Costs 

0'o0 0ooo 

1971 289 3 

72 252.1 

73 168.'. 

71, 193.8 

75 302.7 

76 5M.', 

713.'. 
,if ,78-3 

79 91.1 

1980 997.2 

82 0.2 

64 321.6 

8e4 217.2 

86 13.4V.Q 

87 lOq.7 
88 159.5 

Sq 976.% 
XgQO l11M.3 

Q1 1,742.4 

42IN 
41% 7r,6. 2­

34 1 2!30. I, 

1"'; el't.I 

at 2,4q2.0 

97 2.288.2 

q . ,5i.5 
go ';209.4, 

2000 2.788. 

TOTAI-.- 7.373.7 28,621.1 

Footnote: 	 Costs for 1981 to 1986 are projection.
 
of the cost of maintainlng the exisTtnC
 
plantations
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 Eptt=ae., Ca4b Flow for Pr,)!qct B4A., .,n 

Accta Past "osts &ad 31 Por A a rn( latv
 

froe 1Q8O
 

Actual Costs tp 
to Q80 wttcb L.tisated 
'ubsoquenc osts Revenue 
[o'ret44 by 44 p.a. 

,'2 t '2.
 

71 14.7 

75,
 

76 '0.
 

• 6h7.9
 

9 16 ..
 

t9.7.2
 
At "i4.0
 

.9.4
 

441 '7.O 

di I *tt*O. 

Q;- VA931.6
Ah21t.7 9.4
 

I-, tad.0
 

Vd 395.2
 
d9 t,93t.6
 

t9(m 2.590.6
 

qt 4,062.6
 

"14 3,,787.2
 

q3 2,632.2
 

96 M..
 

97 8,a.66.4.
 

98 3,788.3
 

99) 22,482.2
 

2000 12,996.1
 

TOTALS 6,928.1 104,634.2
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The 	 effects on the project's financial yield of altering volume 

and 	timber prices are shown in Table 5.9 below. 

Table 5.9 Financial Yield Implications of
 
Alternative Volme & Price Assptions 

Vol=e Assumption Financial Price Assumption 
Yield Z 

100 3 /ba (-25%) 6.2 Decreased 25% 

12003 /ba (-15%) 6.9 Decreased 15% 

14003/b& 	 7.9 As Projected 

.160m/S (*1%) 8.8 Increased 15%
 

17.Ii /ba (-251) 90 Increased 25% 

.The financial yield of the project does depend on the stumpage which is 
assumad, but the figures In the Table show that if the stumpage is 25Z 
lowr than projected, a financial yield of over 6Z in real tern vill be 
achieved. This is approximately 0.82 lover than originally estimated based on 
harvesting the crop 20 years after planting. 

The 	 above analysees did not examine directly the effects of any increases 
in timber prices in real terms in the future. Currently tropical moist forests
 
are disappearing at a rate of about II million he per anom and therefore over
 
the long tern there is likely to be a tightening of supplies relative to demand.
 
This would suggest that soms price increases could be expected although the
 
extent and timing of these increases is hard to forecast.
 

There is no doubt that development In Japan. which is by far the largest market
 
in the region, and in Indonesia in particular will have a considerable influence.
 
If the Solomon Islands Government is prepared to allow the majority of the country's
production to be exported In log form in the future, then there is the prospect 
of significant real price increases, as other log producers in the region &te 
currently requiring greater proportions of their log production to be processed
locally, e.g., Indonesia. However if the Government insists that the majority
of the production from restocked areas is processed in the Solomon Islands, and
 
then exported as sawn timber, then the prospects of real timber price increases
 
are unlikely to be as good, although they may still increase in real terms.
 

A study in the L (CAS Report 1980) V suggests that world roundwood prices
 
may be some 302 higher in real terms in the year 2000 comparedi with 1980.
 
This is equivalent to an annual Increase of 1.52 per annum over the same period.

The effect of this assumption and of increases of 3.02 per annum real price
 
increase have been investigated and the results are as follows:-


Il/ 	 Centre for Agricultural Strategy, University of Reading "A Strategy

for the UK Forest Industry" 1980.
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Real Price Increases Financial Yield 
for Timber from 1980 in Real Terms
 

1.52 per annum 9.32 
3.0Z per anum 10.72 

Since an Lportant assumption underlying the success of the project is thet 
the timber from the project will be price competitive, since it is of utility
quality, it is important not to place too such reliance on obtaining significant
real price increases in the future. 

If significant real price increases for timber are obtained, then the scheduling
of the harvesting operations vill need to be carefully evaluated in conjunction
with projected tree grovth rates. 

5.43 Ecoomic Evaluation 

The economic evaluation was undertaken for the se period as the financial 
evaluation, i.e. 1977 to 2000. 

Costs 

The cost of imported equipment does include ome custom duties, but these were 
not considered to be large enough to warrant attention. 

Petrol, oil and lubricants carry a IOZ duty and wbere these costs could be
identified, a reduction has been made. It va chat 30Zassed of travelling
and transport were up of petrol, oil andcosts made lubricant costs. 

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

There have been no detailed studies recently undertaken of wh t the appropriate
shadow wage rate for the Sol--cn Islands is. Recent studies have generally
assumed it is approximately SOZ of provincial Government wale races for unskilled
Labour. It is not possible to identify what proportion of the total wages is
for unskilled labour, and therefore it has been assumed that it is approximately
three quarters of total wage costs. reduction has therefore madeA 502 been on
 
752 of the wages element of project costs. 
 Table 5.10 shows the estimated 
economic costs of the project up to 
1980 with projections to 1986.
 

Benefits
 

The stuapage price is the estimated residual standing value of the trees after
subtracting estimated average production costs and profits from th estimated
f.o.b. price of timber. The estimated stuage value of 112 per . can therefore
be considered to be a reasonable measure of world prices. 

A rotation length of 20 years has been assumed for the reason indicated in the
 
financial evaluation.
 

A nAmber of other benefits were identified at the time of appraising the project,
(Section 2.45), and these still appear relevant. 

Economic Rate of Return 

Using the cash flov based on constant 1980 prices liven in Table 5.10, the 
economic rate of return has been calculated to be 9.02 in real term assuming
no further planting takes place, but the plantations established up to 1980 

(to page 80) 
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Table 5.10 Economic Costs and Benefits of the Project 
in 1980 Prices 

Past and 
Year Projected Estimted 

Costs in Benefits 
1980 Prices 

0'ooo O'oO 

1971 264.1 

,2 219.6 

71s 1M.2 

79 25.4 

76 471.2 

61h.6 
78 O. 

79 793.7 

1Q80 77b. 

02 
0 1In2.(a 

87 10o.7 

9 a 97b.~ 

91 1,742., 

Q2 304.9 

0:4 1,2e8q.: 

, I 2,1.2.U 

* i 

ITOTAL 1 6.081.7 .8,621.1 

0
F.,-tnotet I Costs for lQt~l to 1 et. art proJections uf the coot# of a gitir- .,.
exl tiaM: olantatfion..
 

2 	Epttiraed financial costs for Iae,4 tn IJkI hay, bern redued -1- R' 
to determin econoric costs. Thip ve the relatiooship bet'uv. 
,.nn'fac and financial cost, beteen 1001 end IQI. 
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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
 

Year 
Actual Costs Up 
to 1980 With 
Subsequent Costs 
Increased by 8% pa 

$'000 

Estimated 
Benefits 

$1000 

1971 

72 

7"1 

74 

75 

76 

7 

7S 

122.1 

109.9 

70.0 

87.9 

167.8 

328.2 

446.4 
5n4.4 

19SO 

669.9 

776.-4 

81 

82 

%7.0 

4,77.Q 

il -32Iqf. 6 

a( 118.7 Q. 

88 
S9 

291.2 
1,0%1.6 

1090 

q1 
U2 

2, 8.t) 

4,01b2.6 

767. a 

a-, 

94 
W, 

2,080.2 

1,787.2 
2.h92.2 

97 8,4t,6.4 

q9 

2000 

22,482.2 

12,9Q6.1 

TOTAL .5,426.6 104,65.2] 

Footnote: I 	Couts for 1981 to 1Q86 are projections ol the costs of maintain.n; 

the existing plantations. 

2. Estimated financial costs for 1Q.4 to 198t|hive been reduced by 2.5 to
 
.~ ~~ I 	 .. f--4,in" rt. u'~,Aiouir"m fnr inflarinn, 
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Table 5.12 Economic Rates of Return Obtained Under 
Alternative Volume and Price Assuptions 

Volume Assmptions Economic Price Assumptions
 
Rate of
 
Return
 

lO6/ba (-25%) 7.3 Decreased 25% 

120 3 /ba (-1i1%) 8.0 Decreased 15% 

S403 /b. 9.0 As Projected 

1608 /ba (.15%) 9.9 Increased 15. 

175al/ba (.2%) 10.4 Increased 255 

The figues in the table sbow that even if the stumpage price 

assimsd is 21 per cent lower than pruited. the economic rate 

of return should still be in excess of . 

If real timber price increase. nf I.S' and I.IX per annu were 

return would be at follovp:­nbtained, the economic rater of 

Real Price Increases Ecoomie Rate ef 

for Timber from IQd( Return 

I.5'• per annu 10.415 

1.0, per annm 11.K4 
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continue to be saintainad for 6 years. In the project submission the 
economic rate of return va 8.02. 

The project va also evaluated using the actual book costs up to 1980 
adjusted as described in Section 5.43 along vith future costs and stuiages 
increased in line with an estimated inflation rate of 82 per anma, (Table 
5. 11). The result vas that the project showed an economic rate of return 
of 18.1Z. This numt be considered to be a very satisfactory rate of return. 

5." Sensitivity Analysis for Ecoomic Evaluation 

Sidlar price and volme assumption to those investigated in the financial 
evaluation were investigated, and the results are shown in Table 5.12. 



6. Lessons trom the project 

6.1 Plantins targets 

Over ambitious planting targets often lead to neglect of maintenance 
and lowering of morale of staff. Formal reviev of targets should be undertaken 
when shortfalls are apparent, including monitoring of survival. Recommendation: 
A small monitoring team within the Forest Department should be set up and given 
training, especialII-br evaluating survival. 

6.2 Research 
Research lagged behind snagemsent and this was exacerbated by the 

departure of long-serving expatriate officers at about the time of the project's 
commncement. As noted below, extra research loads could have been dealt with 
most efficiently by one or two VSO's with back-up services from the CF?, Royal 
Botanic Cardens etc. Again, the lack of critical reporting to ODA, and perhaps 
a lack of development urgency allowed the situation to continue, trying to 
write up past results before tackling the new challenges. This is not to criticize 
the mass of silvicultural information made available by the Research Division 
(see Appendix 0 for a list of publications), but to indicate that a management
 
research element is needed in every project, and that there are international
 
organisations who can assist.
 

Particular aspects requiring attention in any project are:-

Mursery practice 
Seed procurement and handling
 
Spacing and survival
 
Wood quality 

Racomendation: 	 a research component should be included in each afforestation
 
project, unless clearly unnecessary.
 

6.3 Technical expertise and trainint 

Shortages of staff in the early stages of a prcject are frequent and this one
 
was no exception. Administrative delays occurred in appointing expatriates and
 
no specific training programs was detailed in the project proposals.
 

The main deficiencies in training vere in the supply of Raers to the projvct.
 
and in clerical, supervising and artisan grades.
 

For the Ranger cadre, the training course run under Ne Zealand could hardly have 
been begun earlier, but with this knowledge the planting programm should perhaps 
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have 	been expanded more slowly, notvithstanding the need for rapid planting 
follasing logging.
 

For the supervisory grades, the importance of the project would have varranted 
getting up specific forestry courses at the Noaiers Technical College. 

For the other grades. more use could have been ad" of short in-service courses. 
This 	 includes more senior officers, especially if they were given ussist ace 
in setting up short courses themselves. Such courses could have been run by 
teams from the Comonwealth Forestry Institute, for instance, supplemented by
serving officers from aeighbouring countries. Courses would ideally be for 1-3 
weeks in length, perhaps interspersed vith periods of work experience. 

Suitable subjects would have beens 

Accounting 
Store keeping 
Work 	study/job analysis 

ook-kaeping/record keeping 

Research methods 

Nursery methodology 

Volunteers are intended to be used in developing countries to fill staffing gaps
and to train local personnel. The situation in the Solomon. from 1976 onward. 
was ideal for thea. vith the departure of experienced expatriates and the absence 
of local officers on overseas training. Sam local officers might have bedn 
released for further training by this means. 

The fields in which VSO's could have been particularly useful are: 

Research, both field and office
 

Station design and construction
 

Workahops: Setting up, managing ad training. 

Recomendations (1) The recruitment of expatriate and local staff 
should be given the highest priority 

(2) 	 Suitably qualified volunteers should be used as 
flexible short teru assistants. 

(3) 	Short in-service training courses should be used 
wberever a lack of skills is detected e.g. particularly 
in supervision and work study. 

(4) 	 Training and recruitment may have to precede project 
implementation however urgent to the work program 

6.4 Fhysical resources 

(a) General
 

Difficulties with vehicles undoubtedly influenced the effectiveness of the project.
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The NVD system should work, but it does not, and clearly the econoaLc basis 
for hire charges and supply of vehLcle from a pool is unsound. On the other 
hend 	 the project wes clearly intended to be a tlm-slice of ongoing forestry 
activity, and it therefore vas correct in trying to make the existing structure 
workable. To this end the setting up of Forestry Division workshops on site
 
&-d the consequent reduction of the bire charge was a neceseary step. 

(b) Choice of vehicles
 

The choice of vehicles was left almost entirely either to NtD who use cheap
and reliable 2-wheel drive Bedford trucks, or to the Now Zealand Govermnt, 
or to the local staffwho buy tat happens to bein themarkt. None of these 
produced the correct truck for the job, although the small 4-Aheel drive 
personnel carriers and motor cycles were satisfactory. For most of the tim 
the trucks were used for transporting Labour on "main" and logging roads with 
so light load carrying in addition. For the purpose the military Bedford 
4 a 4 S tonner would have had the advantage of easier spares (via NPD) and six 
fewer tyres than the Toyota trucks actually used. 

(c) Spare parts and delivery
 

Spare parts, whether the responsibility of IWD or the Forestry Divison, are a 
continual problem, and there would seem to be no alternative to setting up a 
proper stores organisation, with a trained storekeeper. Most of the Toyota 
spares had to be flown in from Japan, (at project expense) as the local 
agents were usually out of stock. The movement of vehicles for repair or 
replacemant between islands presented problem for NWD. 

In general, the PUD system found itself overstretched In servicing an intensive 
development project at several contres away from the capital. 

The purchase and supply of spares for nursery pumps. outboards, generators 
etc. wee generally easier owing to possibilities for local purchase and 
portability of items. 

Recomendations: (1) At the outset separate project vehicles should be 
provided for if ND "pool" services are inadequate 

(2) Vehicles often arrive after long delays and organisatLonal 
procedures my need streamlnLing. 

(3) 	Specifications of equipment out take account of especially 
harsh conditions as well as availability of spares. 

(4) 	Servicing is vitally important, and if government servicing 
arrangements are inadequate either project target should 
be lowered, or separate facilities set up. 

6.5 Cattle under trees. This represented a major unplanned change in the 
project. The enoiru s potential of cattle with trees Is undoubted. The current 
unsatisfactory situation Is a result of some weakness In the Ferestry Division,
and som secretiveness In MAL. Poor reporting to OOA of the actual situation 
was the responsibility of the Chief Forest Officer, and it appears that reports
from the field staff were not passed on to ODA. Currently 1670 he of plantations
and over 700 ha of plantable land is under a form of management that cannot meet 
the objectives for forest production laid down in the project and for Which 
British funds were supplied.
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Cattle under single management control is, however, a most valuable element in the
 
optimm systen for control of llerreuia.
 

Rscomneodiation: There should have been insistence on a properly conducted pilot-scale 
trial of all the variables outlined in para 4.13 above before large are" of invetmeint 
in- plantations were vurtat-risk.- Even so, several hundred hectares, a research officer 
and very close co-operation would have been required. 

6.6 Physical and financial reporting 

When approving the project, the Projects Comttee insisted as condition of 
approval that the progress of the project should be monitored by regular visits 
by O A's Forestry Adviser. These have taken place at intervals of about a year. 
Rowever it ls considered that an adviser could not or should not have been 
expected to analyse all the past physical and financial data to asses the progress 
of the project in the course of a visit, as well as considering all the ( 
aspects of the project such as staffingtraining, research and other tec 
matters during his visits. 

It is considered that the Solomon Islands Govermnt should have been a 
submit 6 menchly progress reports on the project to ODA. This could have 
information on:­

- Expenditure since 1976 shoving budgeted and actual expenditure. 

- Planting rates shoving areas planted against targets. 

- Physical productivity of operations. 

- Schedule of maintenance operations undertaken by compareut
 
against forecasted requirements:
 

- Stocking rates achieved in plantations already established at,.
 
say,2.4 and 6 years planting.
 

- Vehicle availability.
 

- Other factors -hich might materially affect the outcome of the project. 

It might be felt that the provision of such information would have resulted 
in an additional burden on the Forestry Division at a time when it was already 
heavily stretched in undertaking the restocking project. Ahile it would appear
that this might have been the case, it is believed that this type of information 
ought to have been readily available to those concerned with managing the project. 

If such reports had been submitted to ODA on a six munthly basis in an agreed
format, it would have not only allowed the Forestry Adviser to keep a check 
on progress and allow him to discuss immediately any difficulties that developed
with the project, but it would have also ensured that those concerned with the 
management of the project collected the necessary information. 

The submission of regular reports to other aid agencies financing projects 

appears to present no problems. e.g. Australian aid.
 

Recoomndation : Report should be submitted to ODA on a 6-mathly basis. 
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6.7 General coments on the project and its benefitis 

The project may be considered to have been cost effective in spite of the 
difficulties ezperLenced in its impleantation, bearLng in mind its 
eetimted fila-CLA2, rate of return of 8 (Economic Rate of Return of 92) 
in real terms asuaming no further plaating takes place end that existLng
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 (I) 	SIG Forest Dept. : Special Report
 
for visit of Forestry Adviser 1981
 

(2) 	SIG Forest Dept. : Internal Reports
 
on Permanent Inventory Plot
 
assessments. 

Note: 	Occasional discrepandiesbetwean gross and
 
net areas appear because of diverse sources
 
of data, but in most cases gross areas are
 
recorded as 	larger than net.
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Koloubauara 

1. delupta
 

- - O ­ 09 Av bC MI Av. Girth KAI 

Coup. Age Area Ra Stemola a a cm co 

2A 3y ?a 84 9 52 14.0 

5A 2 38 52 22 5.4 2.4 

5I Zy 5a 88 4 6.1 2.5 
SC 27 6m 85 12 6.2 2.5 
6 2Zy 36 90 3.4 1.7 
63 2y 6w 63 3 5.2 2.00 

6C 2y in 165 I 6.7 3.2 

7A ylow 69.6 149 3.4 1.8 

711 2y 6. 100 II 5.8 2.3 

8A 2y 3m 134 35 9.5 4.2 35.9 159 

81 ly 5. 22.5 49 3.8 2.6 

8C ly 3S 241 II 3.5 2.8 

93 2y 128 13 4.8 2.4 

Il2 ly In 123 102 3.7 3.4 

121 9. 156 159 3.2 4.3 

12C 7. 72 149 2.1 3.2 

16 ly3m 132 74 3.6 2.8 

161 ly 242 78 2.8 2.8 

17A ly 3n 155 31 3.4 2.7 

173 ly 8e 835 34 4.2 2.5 



Kolomtagar - TZCAL 

Terminalia calanauasLa 

Coup. Ae Coup. Sio of OK AT bt MI Av. Glrtb MAI 
Are& e aC /1fha a a ca 

I 47 135 1 22.5 5.6 

2A 3y7- 84 10 25.5 7.1 

3A 3y In 126 19 6.7 2.1 

33 3y In 150 5 6.1 1.9 
5A 2y 3a 52 42 1.8 0.8 

51 Zy 58 88 61 0.5 0.2 

SC 27 6= 85 85 0.86 o.34 
6A 2y 36 65 1.1 0.5 

61 2y 6a 63 75 0.6 0.2 

6C 27 in 165 95 0.5 0.2 

71 7 6S 100 55 1.1 0.4 

7C 2y 138 81 0.57 0.2 

SA 2y 3w 134 7 6.3 2.8 

83 ly Se 225 50 0.6 0.4 

9B 27 Oa 128 42 0.56 0.2 

12A ly Is 125 2 8.25 7.6 

16A ly 3m 132 20 0.8 0.64 

16f ly 4. 141 7 0.9 0.9 

17A ly 3 155 5 1.7 1.4 

171 ly an 835 1 3.9 2.3 
IA l7 6a 111.5 59 1.6 1.1 

7A I71I0 69 2 2.7 1.5 
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Kolombangara - CAIN
 

Campoeperua brevipatiolata
 

Coup. Ag* Area So of 09 Av t. W Av. GLrth KUl 
Re Steo/ha • a cm 

2 3y 7m 64 5.4 1.7 27.3 7.4 

34 3y I 126 I8 5.4 1.7 
35 3y I. ISO 3 4.6 1.5 

SA 2y 3m 52 14 4.9 2.2 

5B 2y 5* 88 4 3.1 1.2 
SC 2ya 86 6 4.2 1.7 

65 27 6. 63 9 1.2 0.4 

6c 27 In 165 22 3.1 1.4 

7A ly21D 69 24 3.0 1.7 

73 2y 6. 200 45 1.4 0.5 

7C 2y 138 19 1.4 0.7 

6A 2y 38 134 3 5 2.2 
83 ly 5 225 14 1.4. 1.0 

8C ly 3a 241 53 1.0 0.8 

9B 2y 128 85 0.5 0.2 

12A ly In 12.5 2 2.7 2.5 

123 9. 156 1 1.9 2.5 

12C 7a 72 2 1.6 2.7 

6 ly 3m 132 1 1.6 1.3 

163 ly 0 142 5 1.8 1.8 

17A y 3a 155 5 1.7 1.4 

173 ly on 835 7 1.6 2.2 
I8A ly 68 111 23 1.6 1.0 



Iolowbanars - TU 

Terumnalia brsi 

Comp. Age Area OC snenas AV lt. MAX Av. Girth HAI 
U. per ha. e a cm ca 

3A 3y in 126 10 7.9 2.5 
31 3y In ISO 19 7.5 2.4 
SA 2y 3. 52 42 4.7 2.3 
51 2y 5a $8 15 3.6 1.4 
SC 2y 6m 85 8 4.2 1.6 
6A 2y 36 8 3.5 1.7 

63 27 6. 63 6 0.6 0.27 
6c 27 In 165 I 3.8 3.8 
73 2y 6w 100 37 1.0 0.3 
7C 27 138 17 0.5 0.2 
&C ly 5a 225 17 1.6 1.1 

16A ly 3a 132 35 1.4 3.1 

17A 17 30 155 6 2.8 2.2 
171 ly o 835 S 2.9 1.7 
ISA ly 66 111 52 2.5 1.6 

KolouauSara - Other Species - SVW 

Swiscenia sacrophylla 

CoW. Ale Area No of Av. Mt. MAI Av. Girth lLI 
OKCstem 

aC 17 3a 241 86 1.0 0.8 

ly 4y 135 35 58 16 

2 3y 7m 83 14 62 38 



VLru - CANS 
Campooslmm brovipatiolats
 

Coop. Age Area No of OK Av. ht fAI Av. Girth 1AlI 
Ka Stem a ca ca 

4A 147 21 60 
4C 67 193 17 
D 1y 7. 123 so 2.5 2.5 
4? 9. Is 153 0.5 0.6 
SA 67 4 60 
10 63 51 46 
143 ly 9. 35 5 1.5 0.8 
ISA 135 I(?) 3.9 1.9 
153 It7 113 3.7 
ISE ly In 23 35 1.5 1.5 
16D 27 76 14 1.9 0.9 
17A 
Iot 

2y108 
5y 5a 

82 
6 

202 
4 

4.6 1.6 
26 4.7 

19A 
193 

4Y"u 
3ylO 

232 
30 

56 
79 

30 
26 

7.5 
6.9 

20A 47 106 93 6.7 1.6 31 7.9 
2IA 
22A 

3y Sa 
47 48 

104 
232 

126 
50 

23 
30 

6.6 
6.9 

221 3y S 37 9 26 7.1 
23A 3y 9 98 105 25 6.6 
23B 2y 62 93 3.3 1.6 
23c 
24A 

ly a& 
3y in 

21 
135 

128 
76 

0.9 0.5 
19 6.1 

243 3y in 165 13 27.3 8.9 
26A 
27 

3y 
3y 4a 

65.5 
75.5 

63 
158 

18.1 
20 

6.0 
6.2 

28A 3y 3. 85.5 L45 71.8 6.7 
28C iy 39 68 0.9 0.9 
29A 4y 5. 93 223 21.4 4.7 
30 3y 2a 234 90 32 30.3 
31 3y as 76 38 6.2 
32 2y10u 87 124 3.8 1.3 
34 2y 8m 176 103 4.8 1.8 
35 27 8a 103 160 4.0 1.5 
36 2y 63 49 1.2 0.6 
37 2y 6u 69 13 2.7 3.1 
38 17y8 63 47 2.3 1.3 
39 ly 5. 82 71 1.7 1.2 
40 3y 53 103 1.1 0.3 
50A I, 93 130 1.3 1.3 
501 
53 
52 

ly 
iy75 
ly 48 

52 
51 
133 

48 
108 
112 

0.9 
0.8 
1.3 

0.9 
0.5 
1.0 

53 ly 3 175 48 3.1 0.9 
54 8 220 175 0.4 
55 6. 130 163 0.2 
56 IIa 67 119 1.1 
57 48 39 228 0.9 
58 48 163 76 0.5 



Viru - TR AL 

Tominalla calw~aai 

COuP. Age Ar& No of OK Av bt MAI Av Girth MAI 
Us Stm per h.a a a ., ca 

1 133 43 
2 69 40 
3 300 107 128 
4A 147 22 46 
A 6y 7a 149 89 59 8.9 

7A 7y 4i t88 73 55 7.6 
SA 67 109 56 
8 33 301 47 
9A 

IOA 
7y 3R 
6y In 

242 
25 

68 
45 

0.7 
41 6.7 

IOC 
ItA 6y 2a 

72 
78 

129 
86 

36 
41 6.8 

Its 16 39 .50 
12A 6y81 45 97 49 7.4 
123 30 77 38 
103 63 60 43 
13A 
143 
19A 
21 
38 

4y 5 
ly 9m 
4y In 
3y Sm 
ly as 

11I 
35 

232 
104 
63 

48 
186 
56 
34 
5 

3.06 

1.7 

t.7 

1.0 

33 

22 
16 

7.5 

5.5 
4.9 

39 
SOB 

lyl0
ly 0 

82 
52 

5 
45 

1.5 
0.5 

0.8 
0.5 

51 
52 

ly 5. 
ly 4a 

51 
133 

37 
2 

0.5 
2.0 1.5 

53 
54 

ly 3m 
8 

175 
220 

46 
13 

0.5 
0.3 

56 33a 67 17 0.5 
57 4m 39 13 0.6 
58 48 56 56 0.4 



Viru - TIll 

Ter inslLi braseiL 

Cop. A" Area so of O( AT. Mt. M.! Av. Girth MkA 

Stem a a ca cm 

4C ly 3a 67 10 1.3 1.2 
4D ly 123 27 3.8 2.4 
I09 63 3 30 
15A 2y 153 33 2.9 1.4 
153 117 9 3.6 
15D 84 68 3.M 
ISE ly Is 23 139 3.6 3.3 
161 Zy 76 32 2.4 1.2 
38D Sy 5a 84 59 49 8.9 
163 ly 7. 13 139 2.9 1.8 
23C ly I 28 73 1.3 0.8 
243 3y In 165 58 19 6.2 
28C ly 39 52 1.2 1.2 
33 3y 2& 150 7 14 5.6 
36 2y 63 33 4.1 2.1 
37 2y 6a 69 76 3.1 3.2 
38 ly 8 63 i8 1.6 1.0 
39 ly 5. 82 66 2.3 1.6 
40 3y 53 16 4.7 1.5 
50A ly 93 3 3.5 1.5 
50B ly 52 3 1.3 1.3 
53 ly 58 51 35 3.8 1.2 
52 ly 40 133 43 0.6 
53 ly 3 175 48 1.0 
56 Ila 67 46 3.2 



iru- Otre Specie 

Coup Age Area Ito of Stan AT. Ht. MAI Av.Girth wA 
Ua per bee. .ca cm 

ISA 2 yrs 135 36 6.5 3.2 
Is3 117 it 4.6 

15D 64 90 4.9 

33 2yrs 6a 150 I 0.8 
36 2 yr8 63 17 5.0 2.5 

37 2yrs 6a 69 72 4.5 1.8 

38 Iy 8. 63 13 4.1 2.6 
39 17 5a 82 Is 2.3 1.5 

40 3 yts 53 7 5 1.6 
5O IT 93 48 2.2 2.2 

53 IT 3a 
swmx 

7 1.4 1 

T.AK 
58 4a 163 27 0.2 

CE.DO 
13A 4yrs 5m 111I 38 8.6 

GMA 
241 3yrs In 165 3 48 15.5 
27 3yrs 4. 13 35 10.5 



ALLARDYCE 

Suar of Results for CoMPrtmnte Planzed at 22 : 2.6 a
 

Compt 
Gross 
Area 

me 

Species Age 
Spacing 

(a) 
Stockin8 at/ha 

ALL O.K.Oaly 

Girth (cu) 

ALL O.K. Daly 

NA I 
O.K. 

HEIGHT (a) 
AI-

ALL O.K.ooly 
-

O.K 

AV.,ASAL 
ARIA (M2 a) 
O.K. ONL.Y 

IA 

3A 

13 

49 

CAMS 

TI 

CAMS 

12y 6m 

12y 6& 

22z2.6 

22x2.6 

52 

47 

42 

39 

87.5 

67.3 

92.9 

67.9 

7.4 

5.4 

18.6 

17.5 

19.1 

17.9 

1.54 

1.43 

3.06 

1.30 

2A 33 CAM 12y 5m 22x2.6 46 40 150.0 509.0 6.7 22.5 22.8 5.6 3.23 

4A 46 C 12y 4. 22x2.6 84 61 70.9 72.5 5.9 6.7 7.9 .45 2.3 

43 41 CAM&
EumI 
QEA 

12y Ou 22z2.6 65 53 83.0 83.0 7.4 20.0 20.0 1.69 2.90 

25 22 CAM Ily 6e 2212.6 45 30 108.3 112.0 9.6 21.8 23.2 1.98 2.9 

4C 36 

35 12 

is 12 

4D. 30 
3(: $8 

C 

CADS 

CAMS 

CAB 
CADS 

Ily 6. 

Sly 4m 

Ily 2m 

11y O 

222.6 

22x2.6 

22x2.6 

22x2.6 

74 

40 

88 

75 

63 

22 

55 

64 

77.0 

94.4 

43.4 

85.3 

60.5 

96.2 

45.6 

83.7 

7.0 

8.4 

4.1 

7.6 

36.6 

22.8 

12.8 

21.0 

57.6 

24.0 

13.1 

21.0 

1.53 

2.09 

1.18 

1.91 

2.89 

1.62 

0.91 

3.24 

3C 

1C 

SA 

2C 

7A 

63 

58 

44 

52 

28 

47 

507 

CANN 

CANN 

CA NN 

CAND 

CANN 

y10Yi0 

1OY 9. 

1Oy 8. 

Oy 7. 

O7 5o 

1OY 3. 

22z2.6 

22x2.6 

22x2.6 

22 2.6 

22z2.6 

22z2.6 

44 

74 

60 

25 

40 

59 

26 

64 

29 

I6 

27 

44 

79.4 

74.5 

59.6 

49.5 

59.8 

70.2 

84.0 

75.6 

71.9 

50.3 

60.3 

72.8 

7.7 

7.0 

6.7 

4.7 

5.8 

7.1 

16.6 

16.4 

15.1 

13.1 

14.7 

17.0 

18.3 

16.3 

16.4 

13.5 

16.1 

17.6 

1.68 

1.51 

1.53 

1.27 

3.55 

1.72 

1.46 

2.73 

1.19 

0.35 

0.77 

1.94 

-Area 

TOTALU 
612 

I 



ALLANDYCK
 

Susary of Results for Compartmats Planted at 14.5 x 4m, 12 z 3m, 10 z 3m. S x 3m
 

Compt 
Gross 
Area 
(bb) 

Species Age 
Spacing 

(a) 
Stockingts ba 

ALL O.K. €1 ALL 

Girth 

O.K. 

(cm) 

only or 

weight 

ALL O.K. 

(a) 

only 

AV. SASAL 
AREA 

(u2,lf,) OK oaly 

78 21 CAMB tOy 2. 14.SX4 98 63 69.1 74.6 7.2 13.7 14.0 1.35 3.05 
7C 107 CANS 9y So 14.54 126 69 64.3 6.59 6.8 13.2 14.1 1.45 2.38 
ID 44 CAPB 8ylO 14.S4 102 75 70.4 74.8 8.4 18.9 19.0 2.1 3.34 
8 242 CANS Sy 7m 14.5z4 76 36 47.0 50.1 5.8 12.4 14.2 1.65 2.07 
9A 212 CANS Sy 6m 14.5x4 95 so 56.6 58.8 6.9 14.3 15.2 1.79 1.60 

IOA 161 CAMS Sy 5. 14.5%4 304 69 61.8 62.4 7.4 15.3 15.8 1.86 2.01 
55 163 CANN 7yICw 14.5x4 61 31 56.2 61.6 7.8 14.8 16.1 2.04 0.89 

IIA#B 48 CANN 7y 3& 53 290 196 55.9 60.2 8.3 13.1 13.7 5.87 5.70 
13A 156 CAMS 6y 5m 30:3 99 156 45.9 47.7 7.4 12.1 12.7 1.98 2.61 
IZA 95 CAPB 6y 3m 123 127 84 46.5 47.7 7.6 11.2 11.8 1.9 1.52 
16 162 CAS 6y In 123 138 99 44.0 46.3 7.2 13.0 13.2 1.87 1.53 
14 160 CANS Sy51( 123 143 106 39.8 41.2 6.9 10.4 11.2 1.9 1.46 
15 182 CAPS Sy 68 123 135 307 36.5 36.9 6.7 10.0 30.3 1.87 1.16 

TOTAL 1753 
Area 



SUMItY OF RSULTS FO CO COi ARTUMTS PLANRT WITH TWUMALIACALAI WI I - 1980 

CPT 
Total 
Area 

Line 
Area Species Age 

All Ste 
"ean Mean Stew 

O.K. $ten 
mean MAI Mean MA 

Average 
Base1 area 

ua. ha Stems Girth Mt. PA Girth Girth Ht.. Mt. a.e r 
per/u CIa CA Ca 

21 

35 

SD 

63 

7A 

A 

8 

93 

IGA 

7.2 

28.2 

13.7 

93 

129 

37 

27 

16 

40 

0.86 

1.40 

0.58 

2.66 

2.07 

0.67 

1.38 

0.63 

1.32 

Tercal 

Tercal 

Tercal 

Tercal 

Tercal 

Tereal 

Tercal 

Tercal 

Tercal 

13 yrs 

12y 4. 
12y 8. 

9y 6a 

1Oy 6m 

10y 2m 

9yOM 

33yl2M 

tOy 8 

93 

43 

112 

77 

104 

9 

38 

9 

74 

70.9 

52.5 

51.4 

32.0 

52.7 

37.5 

55.6 

35.9 

53.7 

13.7 

52.S 

12.5 

8.8 

14.7 

12.1 

13".6 

7.4 

11.6 

33 

20 

48 

35 

66 

4 

19 

55 

63 

92.3 

6S.0 

66.3 

39.6 

61.2 

59.1 

56.4 

45.3 

S5.3 

7.3 

S.3 

5.2 

4.2 

5.8 

5.8 

6.4 

4.0 

5.2 

17.1 

10.6 

13.5 

12.3 

16.1 

12.1 

14.0 

11.5 

11.7 

1.3 

0.8 

3.3 

1.3 

3.S 

1.2 

1.4 

1.0 

3.3 

2.23 

0.67 

1.67 

0.44 

1.97 

0.11 

0.48 

0.89 

1.52 
11A 21.4 

32C* 46 

13A 96 

14*630 178 

ISA 11.6 

6.92 

1.17 

0.74 

5.02 

4.58 

Tercal 

Tercal 

Tercal 

Tercal 

Tercal 

lOyIOm 

IOy'4m 

ly 2m 

9y 4. 

9y 00 

91 

67 

77 

72 

93 

57.6 

66.7 

57.0 

46.8 

41.9 

12.11 

14.6 

11.4 

12.2 

9.2 

77 

40 

52 

45 

57 

58.3 

78.5 

63.6 

53.5 

50.8 

5.4 

7.6 

6.2 

5.7 

5.6 

12.2 

16.7 

12.0 
13.3 

30.3 

1.1 

1.6 

1.2 

1.4 

3.3 

2.06 

1.96 

1.67 

1.02 

1.17 

Total 1855.3 30.10 

* Thinned 
+ Clearfelled • Distance betveen lines 

All other coapartnentg, 
13.4a and between trees 
20.1 between lines and 

3.6 a 
an average of 2.2m between tree. 



StkiiiY 0 RSULTS FO 	 GIZO CWAj)O3T FIAMTD WITH CAKPyS0Pft IVI mIOLATA - 1980 

Total Line All 	 StemaCPT Area Area Species Age --	
O.K. Stea Averagemen H 
us ae 
 area
SHeee HeHa 

pen/h Girth Mt PAS 
e HA r e

Girth Girth Ut.u Girth 

2V 2 0.61 C' I 12 y3'u 45 69.3 16.7 19 69.2 5.4 16.7 1.3. . 48 0.71 Cib gy 7. 	
0.72

06 82.0 16.5 67 87.2 9., 20.8 2.2.7I 12.9 0.24 C b 9y 4. 
4.05
 

93 77.5 14.2 
 67 88.6 9.5 20.4 2.2 4.,8
9A' 40 0.68 Caab 1l7 30 73 90.2 12.6 70 89.8 8.0 12.6 1.1 4.499063 2.91 Cash 1ly 	0. 77 91.4 16.8 593 5.57 Ca" SOy 	

94.6 8.6 16.9 1.5 4.289. 78 75 14.9 61.9 80.9 7.5 15.4 5.4 3.18 
12AO4 0.66 Cab 10y 6. 112 87.4 17.5 90 89 8.5 17.5 1.7 5.67 

Total 299.9 
 10.72
 

* 	 Thinned 
Distance between 13.4. and between trees 3.6 a 
All 	 other copartmnts, 20.1 a between lines and an average of 2.2 m between trees. 



Total 
CPT Area 

HA 

35 

3A II 

3A 

3A 

SA 10 

SA 

sC 49 

SC 27 

iotal 97 

Distance 

11 other 

SUHWOAY OF I[SUILTS F Ci c) 

LINE ALL STEMS
Area 5peciee Age 


HA per he th cm t 


0.96 TEU 12y 4m 97 .2 12.5 


.0.35 TEU 12y 6. 14 6.6 7.S 


2.75 MADE 57 .2 12.6 

0.75 MADE 44 .2 14.0 

0.96 MAD Ily 4n 54 .4 33.2 

2.03 CEDO 9yt0 58 .8 8.5 
9
3.00 CEDO yI00 51 3.7 12.2 

0.67 SWIM I ylOn 71 .4 8.7 

31.47 

betveen lines 13.34s and between trees 3.6 a 

coWartmnta 20.1 a between lines and an average of 

pArmtMS PlAVTIjSC -

O.K. TRS 

per ha Girth Girth 
C.B 

49 59.3 4.8 

a 75 6.0 

30.0 53.7 

5 79.2 20.8 

2 48.2 4.2 

27 so 

35 80.1 8.1 

8 37.5 3.3 

2.2 a between trees. 

OTM 

Ut 

13.9 

13.2 

17.0 

8.5 

16 

SPICIES 

Height a 

1.13 

3.5 

1.6 

Average

lsal Area 

Per He 

.3
 

.35
 

0.0 

1.78 

0.09 

I. 



APPIENDIX C 

GROMs DATA FOR TM 1OINCIAL LAITAIno sczu s 

Sources Forestry Division "SLLvics of Species* 

Research Reports 

(Note: the graphs included here are for completeness
only - the original publication is not veil printed
and if required for further publication would need 
to be re-drawn) 
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AGATHIS )M.COPUTLA 

Growth Rates 

Beight grovth of trees in fll light vith intensive veeding should 
reach 2 metres in 2-2.5 years, 3 etres in 3-5 years, and 6 metres in 5-6 
years. here trees have high light shads and are weeded the crees that get 
away should reach 2 estres in 7 years, while theme trees chat do not got 
away Xrov more and more slowly. Once these trees are 2 metres they will 
reach S metres in another 1-5 years. Trees with more shade grow extremely 
slowly in the early stages. 

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

(a) 	 Trees in full overhead light end well maintained grow to 
75 ca. diameter in 45-50 years. vith a fairly even diameter 
increment of 1.8 to 2.0 cm per year. 

(b) 	 Trees in logged forest with so maintenance grow to 75 cm 
girth in 80-90 years, with a fairly even increment of 0.8 to 
3.2 ca per year. 

(c) 	 Trees over 300 metres a.s.l. in logged forest with no maintenance 
grow to 7S cm girth in ISO years with variable diameter increment 
not more then I cm per year between 30 and 45 co girth, and such 
slower above and below these girths especially if no exposed sites. 

The latest measurements on the Mount Austen Plot are:-

Age 18 years 

Girth 9I.cm 

CAI (1974-80-5 yrs) Girth* 1.9 cm 

Height 21 metres 

CAI (1974-0-5 yrs) height 0.8 metres 

Log Volume .473 cubic mtres 

Yields 

The Peruanent Inventory Plo at Santa Crux are too young to give 
useful data on potential yields. A 45 to 55 year rotation is envisaged 
at Sante Cru which should yield 6040 stems per hectare averaging about 2.0 
cubic 	metres per stem. 

Utilization 

The timber has orange brown heartwood which dries to straw colour. 
Sapwood is slightly lighter in colour. The timber is soft and light and 
usually straight grained with an attractive lustrous finish. Basic density 
is .400 to .450. The timber is very stable and easily worked. It is used 
for veneer, light construction furniture, weather boards ship decking and 
planking. 

Timber cut from 17 year old trees on Mount Austen was rather knotted 
but suitable for light construction, weather boards, and furniture. 
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CAOMSPJM BREVUIfOATA 

Growth Rates 

In dense rain forest oa west Kolo bngars t9monrnain thetrees upper canopy
 
grow about 1.9 cm in girth per year. In te nore disturbed and probably rather
younger forest on the northern part of the island girth growth at 3.8 cm peryear was much faster. 

Sow growth figures from plantation grown trees are given in the

attached Table 11 based on the latest measurements taken in 1979/80. Thes
 
are sumarised in Table I below, taken I:­from Figure 

Table. Growth Trends 

AgeZ7 eiht(a) rh (cm)Age Low Average High Low Average High 

5 9 12 Is 40 50 70 
t0 14 17 20 70 90 110
 
IS 17 21 25 100 120 140 
204s 19 24 30 120 140 160 

T ere appears to be little difference between growth rates closed
planted and line- planted, though close-planted trees tend to have rather 
longer log length, and line-planted trees grow rather faster in girth. 

Yields 

Stocking data from Permanent Inventory Plots at Gizo, and Viru is very variable
in compartments up to about 12 years old. The number of good (O.K.) tress per
hectare seldom exceeds ISO when crops are 3-4 years old. 

A series of local volume tables have been computed from optical wasare­mats on standing trees growing on a range of sites. These are given in Table IIIand shown in Figure 2. There is now enough data to compute a faily of volume 
curves segregated by log length classes. Girch/Voluma relationships are sumsmrised 
below:-

Girth Volume (Cubic metres) 
LoW Average Sigh 

00cm .40 - .55 0.70 

ISOcm .80 - 1.10 1.40 

In Figure 2 lines (9) and 10 represent older trees that regenerated
naturally after World War 11, that have a wider spread of Girth. The line planting
technique alme to produce a crop of 80-100 logs per hectare averaging about 
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140-150 ca. girth in 20 years. Yield estimates based on this would be around380 - 140 r/becta&r. 

Accurate yield prediction voUld need more data from plantations around 
15 years old from hich to build up stand tables of good (O(K) trees based on 
girth or diamter, vhich vil not be available for about S years. When these 
data are available they are likely to confirm the yield indicated in the previous 
paragraph. 

Utilisatlon 

The mature timber is soft pale pink in colour, with no marked difference between 
sapwood and heartwood. The ood is odorless lacks annual rings, is straight­
grained to slightly interlocked, and has sawdust that can cause skin irritation. 

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

Plantation grown timber is rather lighter end softer than mature timber 

as the folloving shows:-

Mature trees Solomons density .325 

.332 

Solosons 30 yr old .263 

Plantation Soloans 8 yr old .283 

Test of plantation gron material had reasonable yields of acceptacle 
paper. Ilach oe work noed to be done to identify end uses for the light and 
rather weak plantation grown material. 
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TAILJS II op , brvipsciolats - Grovth D cs 

2-4 Locality Land AS t CA.I Dian CAl Vol 
System Yr a.. ata/ylr ca Diancu/Tr 03 Remarks 

176 Sqa (Cc) Alokan 15.4 24 1.0 38 1.6 .838 6 stem 
172 ama (9Q) wouod 15.4 23 0.6 40 2.0 .904 6 stem 
185 Gizo Suva 15.1 21 0.6 34 1.6 .624 7 stem 

268 Seas (C?) Alokan 14.4 21 0.6 34 1.2 .661 04ha 

2.5 Ste= 

391 It. Aue Lagakiki 14.5 18 0.6 32 2.1 -
474 Giza Karinge 12.4 19 39 - .625 LP 

7 item 
475 Giza Suva 12.4 19 - 38 - .763 LP 

30 it 
476 Viru Viru 12.0 IS - 36 .570 LIP 

9 stem 
332 GLo Hfarinse 12.1 16 - 33 - .487 LIP 

I I item 
334 Viru Viru 16.6 19 - 37 - .620 LP 

17 stem 
338 Viru VLru 1.5 19 - 38 - .493 LIP 

30 Stems 
280 Allardy Allardyci 9.3 17 - 28 -
165 Vanikolo Peau 8.3 IS - 21 -

5/506 AlLardyce Allardyc4 6.2 8.7 16 - L 
333 Allardyce Allardyc4 5.8 10.7 17 IF 

/507 Viru Viru 5.0 10.3 12 LI 

A77AllardycI Allardyc4 4.9 10.1 14 LI 



TABLE I II Campnooper,- Local Log Volume Tables 

Girtb Class cm 80 90 t0o 1l0 120 1301 1403 120 160 370 I80 

---- Cubic etres­

1) 

2) 

3) 

4) 

5) 

6) 

Gzao L/SSTas 

Cizo Cpc 7a 

7. 

&at& Close 
planted 

GLzo/BaSa 
ST'S 

Viru. L.P. 

.252 

.274 

.374 

.359 

.339 

.419 

.475 

.480 

.342 

.466 

.405 

.557 

.571 

.586 

.3%6 

.573 

.470 

.695 

.6" 

.692 

.450 

.680 

.535 

.633 

.761 

.798 

.504 

.787 

.600 

.97 

.856 

.904 

.557 

.694 

971 

.951 

1.010 

.613 

3.001 

1.16 

27 stem 

22 ste" 

.18 steme 

25 stem 

36 stoew 

up 94 

over 9.0, 

up to 94 

7) Viru. L.P. .432 .517 .603 .68 .774 .859 23 stem over 9m 

8) 

9) 

30) 

95-10.5 

Noto 

l M S 

.206 .324 .440 

.330 

.470 

.556 

.266 

.656 

.672 

.422 

.842 

.788 

.578 

3.028 

.734 

3.214 

.890 

3.400 

1.046 

3.586 

1.202 

1.772 

1.358 

1.958 

1.514 

2.144 

1.67 

2.31 

n 
IAj 



V 

CA4ppwdoSP"AMft1i*~ 

W6WKw/ Aq 

044 

*%m W4. 
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ZUCALYTUS DECLUMFA 

Growth Rates 

The data available ou older final crop trees is given in Table I 
which wae taken from the latest aseuremeucs taken in 1979/60. These suaried 
in Table I below taken from figure 1. 

Table I Grovth Trends 

Hight (,etres) Girth (Gentimtres) 
-IAge ­

(Years) Low Average High LOW Average High 

5 IS 20 25 30 60 tO 

10 20 25 33 80 110 150 

15 22 30 36 ItO 15O 170 

20 24 32 36 130 160 190 

So recent line planted are" chat suffered attack by Ambley ta 
grew for the first 5 years or so at the low rate, but where they have survived 
can be expected to accelerate for the next tO years as shown in 1-339 at 
Viru. 

Yields 

The only Perimanet Inventory Plot data is of very young trees for 
KolombanSara, and shows wide variability in stocking but reasonable growth 
races. In a few years better date will be available fros Cattle Under Tree 
arse". 

A series of local volum tables have been made from optical maeuremats 
of height and diameter and given in Table III and Figure 2. These may be 
sumarised. 

Volum__ 
Girth LoW Average High 

tO0 cm .40 .50 .60 

150 cm .80 1.00 1.40 

200 cmo n.a. U.a. 2.40 

Log lengths vary a great deal but the effect of long logs on volume is 
Shown in lines (4) and (5) show in Figure 2. The line planting technique aim 
to produce a crop of 80 to 100 logs after about 160 cm girth in 20 years. Yield 
estiates would have to be reduced because the stocking of good trees would be 
lowered because Ableypelta and other damage has left higher numbers of 
malformd trees. Yield of 100 to 150 good logs should be possible since the 
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rmaining trees would be rather larger than average. 

Utilization 

The reputation of the species is based partly on the uses to which 
mature los A lumber from Kerevat can be put, and pertly on the proven
Pulping qualities of plantation gr material. These do in fact conflict 
as is shown in the folloving table. 

Mature Timber Papua Sew Guinaa basic density .6 
Plantation Timber Solooa%(13 yrs Mt. Austen) .382 

Soloons (8 yrs Gzo ) 

The Gizo tree vas growing more slowly than the Mount Aueten tree 
which my account for the difference. Data from other countries indicates 
a basic density of about .400 at 15 years. 

If a density of around .400 is realistic for timber from plantations
of IS to 20 years, it mean that the wood vill be quite promising structurally. 
Recently furniture was made from timber from 19 year old trees on Hount Austen 
and wovewhich indicates that the timber is useful for frating and furniture. 
Poorly formd logs can be used as pulpwood. 
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Table I tw.zlypuk daulupta - Growtb Date 

1-o Locality L 
System 

ASe 
Tre 

at 
a 

CAI 
at 
U/yr 

Diam 

ca 

D.I 

ca/y 

Vol 

m 3 
Remarks 

K-73 Kt. Auste Lenak1,i iuant 1978 

K-434 love Langskiki 21 37 1.3 47 1.8 483 Partly burnt 
3 a e 

1-187 Gizo Suva 1.52 22 - 43 0.6 823 6 se 
K-209 Saga C? Alokan 15.2 33 1.0 48 1.6 760 10 stem 

S/584 3ni Rini Cove 7 2,2 L.P. 
S/59 Viru Viru 6.5 2 31 511 LF 4 stem 

S/598 R i "ingiCove S.$ 2 18 LF 

$/648 linsi ItniCove 5.0 2 24 L 70 atsms 
S/59 Allardyce Allardye 4.0 20 is L? 52 scene 
5/596 "ni lingi Cove 4.3 9.9 II LP.1gb 



TAILIIII EUCALYPTUS D C UPTA 

LOG VOLUM TAILS - WI IC 831 

Girth Class - Cas 

80 90 100 110 120 130 140 14Oj 160 170 180 190 200 

(1) 

(2) 

(3) 

(4) 

(5) 

Viru 5-9 metre lose 

0-12 mire 

" 3-16 mtres 

Trial plots 10-15 years 

Trial plots 15-20 years 

.302 

399 

.292 

.395 

.S0 

.382 

.488 

.601 

."40 

.472 

.58 

.702 

.612 

.563 

.674 

.803 

.784 

.866 

-

.653 

.76 

.904 

.9S6 

1.064 

Cubic mtres 

.743 

1.128 1.3W0 

1.262 1.460 1.658 8.856 2.054 2.252 2.450 

6-12 years 

L0 

AI 

0 



0 9
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TUKDIALIA BRASS!! 

Growth Rates 
Very little data is available on the growth rates of mature trees


in the normal savmp or alluvial habitat.
 

Trees that naturally regenerated after the vax on devastated areas
 
Siva the folloving growth data:
 

Table I 

Locality As No Haight Girth Stem Volum P.A.I.
(approx.) Stew tetras (overbark) (overlerk) (Girth)

CON8 CAS
 

md 28 13 29 170 1.8 1.5(4 yra)
 
Sage 28 20 
 35 169 2.1 3.2(4 yra)
 
Soro 29 20 32 
 193 2.I 3.0(5 yrs) 

The trees at Minda vere on a hard uplifted coral site which ie fairly dry, and

growth ba slowed down considerably. The trees have now been felled. The trees
at Noo are on fairly looe soil, and appear to be growing extremely well. The
 
plot vwa thinned in 1978.
 

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


Table III Growth Trends 

Height (metres) Girth Centimetres) 

Age Low Average High Low Average High 

S yrc a 15 21 40 60 90 

20 17 22 27 70 90 140 
IS 21 26 30 200 120 170 
20 22 27 32 120 ISO 190 

With the better site selection indicated in pare 23, there is no reason 
why the low trends cannot be avoided. 

Yields 

There is very little stocking data from Permanent Inventory Plots and that mainlyfrom crops under 5 years old. Part of Cpt 14a at Viru shove good average development 
on their clay soils of the Alokan Land System. 
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,A series of local volume tables have been computed from optical 
height and dilamter meauremnts oan standing trees graving on a rane of 
sites. Thee are given in Table III and shown in Figure 11. The volm tables 
for Viru are sagregated into log length classes and give a reasonable indication 
of Girtb/Vol-I= relationsbips to be expected with this species:-

Girth (cm) Volumes (Cubic netres) 

LOW Ave ratl 

100 Cie .40 .6 3.00 

150 cm 1.00 1.5 2.40 

200 ca - - 3.75 

In Figure 2 lines 6 end 7 represent are for older vigorous natural 
regroth, but line (1) from Kbava companies very favourably. Vich T. brasii 
log lengch tend to be long in wll Brown trees. The line plantingc-- I 
aim to produce 80 to 100 loge per hectare about 150 c a girth in 20 years. 
Yield estimates baaed on chis would be around 120 - l 5Wm per heccare. 

Accurate yield prediction will need more data from plantations around 
15 years old from which to build up stand cables of 9000 (0K) trees based on girth 
or diameter. These will not be available for about 20 years. 

Table 11 Terminalia brassii - Growth Data 

No Locality LOnd Age Ut CAI Diem CAI Vol 
System Yr. a Ht cm Dim .3 Pamarka 

86 M4t. Aucen Lengakiki 16.6 20 - 48 2.4 1.271 2 stem burnt 

394 Mt. Auaeten Lngakiki 15.7 29 0.8 52 2.6 1.612 8 stem 

179 Bag& (CP) Alokan 15.2 29 0.4 54 3.2 2.406 8 stem 

293 Gizo Suva 14.8 22 0.4 32 2.2 ­

333 Cizo Maninge 12.1 22 29 .029 LP 4 stems
 
334 Viru Viru 11.6 20 29 .550 L? 11 stem 

338 Viru Viru 11.4 21 30 .626 Li 22 ste 

206 lounge& " Cove 17 22 .266in 6.7 


333 Allardyce Allardyce 5.8 13.2 I8 - Li 

- - -



Table 3 Teruinalis brasaji - Local Lot Volue Tables 

Girtb 

1) STas ega 

Mtc. Austen 

2) Viru 

Logo 7-9 a 

3) Viru 
Logo 10-12 m 

4) Viru 

Loga 13-19 a 

5) S.Tis 

Age 9-1I 
6) Saghe 

7) Noro 

so 

.208 

.353 

.362 

.324 

.502 

90 

.318 

.450 

.472 

.486 

.492 

.781 

100 

.428 

.549 

.606 

.610 

.828 

1.060 

110 

.538 

.647 

.740 

.743 

.996 

1.339 

120 

."a 

.745 

.874 

.858 

1.164 

1.618 

130 

.758 

.644 

5.006 

.982 

1.332 

1.897 

140 

1.204 

.868 

.942 

1.142 

1.106 

1.500 

2.176 

I50 

1.4911 
.978 

1.046 

1.276 

1.230 

1.668 

2.455 

160 

1.778 

1.836 

2.734 

170 

2.065 

2.004 

3.013 

180 

2.352 
2.5 

2.172 

3.292 

190 

2.639 
263 

2.340 

3.571 

- - - -- - -
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Growth Raee
 
Girth growth rates of older natural trees on Kolombanara wre about 1.0 ca
 
per year.
 

Very little dat4 ie available on planted trees over 12 years old. 

So" figures from plantation grw trees are given in the attached
Table I taken from the latest measurements in 1979/80. Thas are sumried
 
in Table I below, taken from Figure I:-


Table I Growth Trends 

Height Ca) Girth (cm) 
Ag* Low Average High L Average High 

S rs 7.5 10 16 30 50 75 
30 12 16 21 60 80 110 
1 st 15 20 25 70 110 140 
20 est 20 25 30 90 140 160 

Graph I clearly shows that when the specLes is planted in the wrongconditions as in X-/507 Viru, where the initial canopy was far too dense it
does not grow well. 

Yields 

Stocking data from Permanent Inventory Plots at Gizo and Viru is very variable,often reflecting poor techniques used in early years. Younger crops are improving,
" site selection is becoming mre accurate. The number of good (O.K.) trees per hectare still seldom exceeds 15O when crops are 3-4 years old. An ezole of a good crop is in Cpt 2 i. at Cizo which is unfortunately with 20 a between 
lines. 

and 
A series of local volume tables have been computed from optional heightdiameer measurements on standing trees growing on a range of sites. These are given in Table III and shown in Figure 2. There is now enough data to cosputea family of volume curves segregated by log length classes. Girth/Volume

relationships are summarised below:-

Girth (cm: Volume (Cubic ctres) 
Lou Average High
 

300 ca .35 .50 .65 
150 ca .50 1.00 1.50 

4 
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With the exception of (4) on Figure 2 for very short logo, log lengths
vith T. calonsa ai tend to be longer than those of Caimpoenr.. The line 
plntltg- technique .im to produce a crop at 60-100 logo per hectare about 
140-1SO :1 girth in 20 years. Yield estimastes based on this would be around 
100-140 mr/hectare. 

Accurate yield prediction will need more data from plantations around
 
IS years old from which to build up stored tables of good (o.1) trees based on
 
girth or dismter. These will not be available for about 5 years.
 

Utilisation
 

The mature timber is pale yellow, rather soft, vith a subdued figure.
and no colour contrast between sapwood and eartwood. 

The mature wood is used for light framing. cladding end decking.
mouldings and shelving. It is similar to West African Afara, Tormi-alia 
superba and could prove to be a useful substitute for this on the European 
market. 

Plantation grown timber is rather lighter and softer than mature as 
the following showst-

Mature trees : Solo ma basic density .469 

Papua vew Guinea .375 

Solomans (30 yrs old) .458
 
Plantation Solomons (5.5 yrs old) .276
 

There are indications from the above figures that by 30 years T. calamansnai 
in the Solon is approaching maximm density. 

Only pulping tests have been done on plantation grown wood and 
the results for older material are considered to be satisfactory. A few 7 year
old trees were cut dowm recently and yielded quite solid sawn timber which 
planted quite well. All T. calaaasanai timber mst be protected against insects 
and rot by dip diffusion or pressure treatment which only gives "fair" results. 
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Table 11 Teruinalia calaensansi - Grovth Data 

o Locality Land 
Syste 

4e 
Trea 

eCA 
t S.y 

Diam 
Ca 

CAl 
8/yr 

Vol 
.3 

Remarks 

467 

Cpt 2.A 

396 

474 

475 

476 

S/S6 

Oizo 

Gizo 

fr. Austen 

Gizo 

GLZo 

VLru 

Aaz4rdyce 

Suva 

Suva 

Lrenakiki 

H(aings 

Suva 

VLru 

Al~azdyca 

12.9 

12.9 

12.8 

124 

12.4 

12.0 

6.2 

24 

20 

21 

20 

18 

19 

11 

1.4 

1.4 

37 

34 

38 

32 

39 

29 

14 

1.8 

2.8 

.739 

.898 

.763 

.613 

.629 

.4"0 

-

LIP 

LIP 10 atom 

LI 10 stem 

LI 9 stem 



Table III Tetuinalia calaaanaanoi - LoR Volume Tables 

Girth Class cm 

80 90 1300 110 120 130 340 IS0 160 370 

1) Ciao 32/SST 

2) GIs* Cpt 2.A 
up to 12 a 

3) Ciao Cpt 2.A 

over 12 n 

.365 

.219 

.454 

.347 

.528 

.543 

.475 

.694 

.631 

.603 

.866 

.720 

.73t 

1.038 

.80 

.859 

1.210 

.897 

.951 

1.382 

.986 

1.115 

1.554 

1.614 

1.726 

1.163 20 atrest 

16 stern 

4) Viru Lp 

5) Viru L. 

6) Viru Lip 

54 a 

9-12 a 

13-17 a 

.293 

.270 

.326 

.365 

.472 

.359 

.459 

.606 

.391 

S5S4 

.740 

.424 

.649 

.874 

.457 

.743 

1.008 

.490 

.838 

1.142 

.523 

.932 

1.276 

20 stern 

23 stern 

20 ate" 

7) 9 years .350 .470 .590 .710 .830 .950 
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APPENDIX D 

A LIST OF FORESTRY DIVISION TECHNICAL NOTES 1958-1974
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A LIST Of FOUSTM DvISIOU TtCXCAL WOS 1958-1974 

1/8: Com $ .1. tiabers ad prospects ot comercal working. 

()2/561 auri forest ma ment in relation to licence resner . 

3/58: Extracts from Forest Industries - Sierra Lons" article ­
prefal, - shingles. 

()4/58: TLber Exports - Malay& North Socee Sarawak. 

5/58 Extimsntal, tree planting plot$. 

6/58: so Xa Land 

()1/591 Forestry in the Solomous since 1949 - vith eaphasis oa timber 
development prospects.
 

()1/601 Timer Develomt Prospects UIP - re FAO/EZAfl Stdy. 

1/61: lorestry and Land Tomee. 

1/621 The Forest Reute. 

1/63 Check list of Some Coa So.. Is.Trees.
 

2/63: Abbrevistioa of plant n 0m.
 

3/63t Timber Celoghyllh pp
 

4/63: OllnLa in the Solomn iland.
 

3/631 Timber Oevelopmeot Prospects in the Solouna
 

6/63: General Volum Table
 

7/631 Land for Forestry
 

8/63t A kauri forest o Vanikoro: T.C. Whimore
 

9/631 A Botanist's notes o the Vanikoro kauri forestas T.C. rhitaoe 

10/63: Regeneration at kauri at Vanikorot J. L4gat4. 

1/643 Forest key to Calophyll*­

2/64s A Cuide to the Sapotacse 

()3/6: Albisxi in the Sole 

4/641 Celtic in the Solma 

()5/64 I:laeocarpeceal, The oil fruits; in the Solomion 

()6/64t Eseily Recognised Families of Trees 

7/64 Check List (Bendbook Forn)
 

8/64I Notes on Botanical Collecting trip to Uair& a River
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()9/64: A Provisional Key to the Comma species of TernLalLa 

10/64: A Forest Key to the Comma BLi Trees of Lowland Forests.
 

11/64: Notes on the Japanese timber market in 1964.
 

1/65 A list of VanLkoro wed species (mainly trees) by Wbalue (at.
 
Cr Santa Crux) duties nas.
 

2/65: Report on CFO's Malaysia tour (via TM and Aust) July/August,
 
965. 

3/65: Local volum Tables for PoucLa pLasts groVing on Zaga Isld. 

()1/66 A Suinsy of the performance of various species in deprtmntal 
trial plots. 

2/66t Local volume tables for Camloosperma brevipecLoLata growing at 
Allardyce Earbour, Lsab UIilsan. 

()3/66: A preliminary investigation into the timber produced by eucalyptus 

dealupta planted in the Solos 

4/66: Mote on floristic analyses and site typing in the Solonoos. 

()5/66 A detect study on Dillenia salosonansis on Vanguwu Isln. 

6/66: Prelmionary Results of a Timber Survey on V=aunu Island. 

1/67: Results of a Timber Survey in the VYlru/Kalena Arsa 

2/67: A Stidy of Lumber Recovery from the round log at the Tenazu 
10ml Smmills.
 

3/67: Explanation of Govt. forestry policy
 

4/67: Amnifty planting and storm haxard 

5/67: Resistance of certain tree species ...to cyclone d me. 

()6/67: Raising inus caribaea seedlings 

7/67: Dip diffusion (boron diffusion) preservative treatment of timber 
for the Soloman Islands. 

6/67t Local volum tables for Calophyllus ka evskii growing on Zanga Island. 

9/67: Data on certain IS? timber species 

()10/671 Hech. properties (green) of anarium salooensis and 4 other timber spp. 

1/68: lulpIng potential of 5 cmon IU! timber species. 

2/681 Trials of I?aspp for Phy1ood Manufacture 

3/68: Strength grouping of 13 coma IS! timber spp. 

4/68: Resistance of certaLn tree species ... to cyclone damage. 
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()5/68t The "Taric" cest for boron (dip) diffusion treated timber. 

()/168t Iechanical propeties (green) and strenhes grouping of 5 21 
timber species. 

7/68: Local volume tables for Tominaalis braseh and Dillsiao Wome en. 

at Allardyce larbour, Isabel Island. 

8/63 Iortable mill LUmber Recovery study 

9/8: 	 Log Recovery Study (Allardyce larbour) 

()1/69t 	 Mchaical Properties (green) of a furt-her 14 Soom0a Islands timber 
species. 

1,701 World Timber Treds related to the SoLomoa.
 

2/70: Functions and organisation of Forestry Depaztnt in developing
 
*coosico. 

3/70: Nursery and Establiseeont Techniques used in ev GuLnea (T.?.P.G.) 
for KlLnkii pim (Arsucaria bunsteinii). 

4/70: 	 Obeervations on the Regeneration techniques used in the lowland 
rain Forest and Monsoon Forest in the Territory Fapea Sew Cuinea. 

3/70: Local Volume Tables for Terinalia braselloC 
c k s PornuaPOcw&an and i 

an Calophyllun kajewekii at Ringi Cove, GI 

()6/701 Log Recovery Study - aingi Cove 

7/70: Log Recovery Study - VLru Harbour 

1/701 A Summary of the performance of various species 
trial ploc. 

2/72: Vood remaining after Logging - Kolobangara and 

i________ol_s,
snia 

tW"ara ISland. 

in Departmental 

Viru/fYlna. 

(1)1/73: 	 Timber Planting Prosrp 1974 to 1985 (Projection and Appraisal). 

()1/74: 	 Timber Planting Programe Projection 1974 to 1985 and Log Production 
cost estimates. 
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11/1/82 PJV 	 Left Ledon, Flight DA1l 

;3/1/82 PJV Arrived Sydney in transit. Over ight Sydney. 

14/1/82 PJW 	 Left 0630, arrived 1430 Bniar&. Net by Mr eI KwEaairara 
Ag CFO & Kr A. Orr, PTO. Discussions with thee, Mr T. Nolan 
Legging A Timber Control. Then to British Rugh Comssion, 
discussione vith Mr D. gerly & Kr G. Slater. 31gb Cosmisioner.
 

Night Honiara.
 

1'/1/2 GM 	Left Lead.n. 

16/1/82 PJW 	 Left 0600 for uMn, met by TCO's Kr 0. Chplin A Kr J. Sedm. 
Discussiens A examination of ezperioental files end data in 
Reeearcb Office. 

Night Hoda. 

17/3/82 MJWAt WMadt all day in Reeeazcb Office. GRW night Brisbane.(am)
 
18/1/82 	 Left 080O for Vim by caee. Exemined lise plants aree dating

froe 1971. vorkabope, boat* and current legging areas. Returned 
180. 	 GRW arrived Honiars and discussions at Forest Division. 

Night *nwda. 

19/1/82 PMV Left Roas, 0930 by canoe for Manigist. Koloebwjara. Visited
 
trials dating free 19741. nursery, thoen to Pitete Station.
 

___ Left Boare., arrived Poltets.
 
Night P'Stote.
 

20/1/82 All day Lelobo Range on North 
Koloeb agara. Visited Cattle under 
trees areas plantations. Diecusiene with entomologist Mr M. 
Bigger.
 

might Pitote. 

21/1/82 	 Left Pottete 0900 for Maigili A lagi Cove Inspected triale
plantations aend logging areas. Met Levers Pacific Timbers Staff. 
Cane. to uada in evening. 

Night Munda.
 

22/1/82 PJV 	Left .und. flight It 88 to Honiars with Meoers Chaplin A Sdoa. 
Meeting in afteroon vith Messrs Orr & KIanairar. 

Nighbt lomiara. 
MR* To Vir to inspect plantations 1wr j day. 

Night Munds. 

23/1/82 PJ In Boniars. Writing Dotes In morning, in afternoon to Forest 
Office for potocopying, obtaining mpg etc. 

GR" Returned to Honiara. 
Night DBoiara. 

(9)
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24/1/82 PJV Left 055 by air charter to Santa Cruz group. Arrived 0900 
(SUN) & Accompanied by Messrs Chaplin, Seandoe & Watt. Toured ODA & 

GRV E1D? plantations. Left 1515 returned Bniara by 1930. 
Night oniara. 

25/1/82 	 Discussions in morning vith Mr Kerl & Mr 1vansirara in British 
High Comislosion, and visited Ministry of Finance, Ministry of 
Transport, Commuications & General Utilities, Planan Office, 
Cattle Under ?rees Officials.
 

PJW Flight 1Z 515 to Brisbane. Arrived Sydney 2130. 
Night Sydney. 

___ at Forestry Department 
Night Boniara. 

Notes so flights available till I February. 

26/1/82 PJV 	 In Sydney. Contacted ADAB officials responsible for Australian 
aid programe to CUT programie. Pull discussion on telephone ­
no flight available to Canberra that day. No ritish Airvays 
Flight to London that day. 

Night Sydney. 
G__ At Forestry Division collecting data froe project records 

Night Roniara. 

27/1/82 PJ.W In Sydney until 1330. Flight BA 12 to London. 
GR Collection of data from Forestry Division filve 

Night Roniara. 

2S/l/82 Collection of data by GRW from Forestry Division 	files 
Nigbt Doniara. 

29/1/82 Collection of data from Forestry Division fils by GRW 
Night Hooeirs. 

30/1/82 GR Analysis of data collected 
Nigbt Honiara. 

31/1/82 G 	 Delayed flight
 
Night Hoolars. 

1/2/82 G; Departed Boniara for Australia
 
Night Sydney.
 

2/2/t2 GW 	Depart Sydney for London. Delay of 12 hours In Singapore due 
to mechanical failure on plant (Flight RA 14) 

3/3/82 G 	 Arrive Beatbrov, overnight at Dotel at B.A. expense. 

4/2/82 GRi 	 Arrive Edinburgh. 

(10)
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Kr me!e Iwvaairam 

SrA. Orr 

Kr G. Slater 

Kr 0. Kerly 

Rt. sn. P. Salbak 

Mr A. Russell 


Hr 1. Deli e 

Kr T. No lad 


Mr P. aeseoers 

Mr J. Mulbollsad 


Kr G.E. Cbaplla 


Kr J. Ssaid 


Mr 1. fheriaei 


Mr T. rablea 


Mr R. Biti 


Mr T. Apai 


Mr S. Pitokolo 


Mr P. Nell 

Mr S. Cager 


Kr N. Digger 


Mr R. Dradford 


Hr J. Leise 


Hr 0. McNeil) 

Hr 0. Gilbert)
 

.Hr I. Tanen 

Hr K. Sanders 


Hr J. Martin 

Hr W. Vilson 

Kr J. Cornish 

Hr 1. Knigbt 

Mr X. Mason 

Teenr "etins 
Mr 3. Brovubhal 

LIST OF PERSS MET 

Ag CO 

OS PSO 

British Igh C misalooer, Sonlara
 

First Secretary, MC lmiara
 

Kinister for Natural Resources
 

Ag Permanent Secretary
 

SPO, Timber Control
 
ODA TCO. Tiaber Control
 

Secretary. N. Now Georgia Tisber Control
 
Comonealth Dveloporat Corporation
 

ODA TCO. Forest Research
 

ODA TCO, Plantations
 

FO, Timber Control
 

RO, Viru
 

30, Mnglals
 

30, Pltets
 

3O i/c KlombaGra
 

ODA Student
 

OD Student 

O TCO tmolgist
 

Msger, C.U.?. (N.Z. Aid)
 
F0, Research, golowbangara
 

Lever Pacific Timbers, Ringi Cove
 

3o, Santa Crux 
Field Research Officer, MinjstrT ome Affairs & 

National Development 
Senior Planning Officer 

Senior Mechaical h inaeer, Ministry of Transport 
Co aiicativo & General Utilities 

Under Secretary, Ministry of Finace 

At Principal Veterinary Officer, uara 
Permanent Secretary, Ministry of Agriculture aNd 

lands 

Economist, ADAJ, Caberra, Australia. 
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TERMS OF REFERENCE FOR TE] CONSULTANTS AppendizF 
F-I 

I or cirected by the Secretary of State for Foreign and Commonwealth 
Affairs to offer you appointment as an Evaluator of British Aid to
 
assist Forestry Development in the Solomon Island&. The appointment
 
witL consist of an assignment in the Solomon Islands 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 Kingdom by the direct route, or until such other date as
 
may be decioeo 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 (ODA) funded financial assistance and technical
 
cooperation for the exploitation and development of forestry in the
 
Solomon Islands during the period 1965-1950.
 

Your appointment will consist of a study and report on the history
 
of this orogramme of aid together with a detailed evaluation of:
 

(a) the administration of the aid in terms of the efficiency of
 
project selection design and execution;
 

(b) the impact or expected impact of the programme of aid, including
 
where appropriate selected projects within this programme, and a
 
comparison of this with the objectives and expectations of the aid
 
at the outset (where possible this should include comparison as
 
between ex-ante and ex-post or current estimated rates of return);
 

(c) 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;
 

(ii) 	 insufficient technical expertise in the execution of the
 
project;
 

Ciii) Lack of physicaL resources eg equipment, vehicles'etc;
 

Civ) organisationaL failures in applying available resources;
 

Cv) other major factors (to be specified).
 

(d) 	 in the Light of Cc)what preventive or remedial action might

have been taken, for example in the fields of research or training,
 
to improve project performance;
 

() 	 whether, given the 
technical decisions and capabilities, the
 
programme was cost-effectively designed and executed.
 

Further, in the Light of (a) - (d) and 
any other relevant factors, you

will make such recommendations regarding aid administration and the
 
design of this type of project or programme which you feel would improve

cost effectiveness, developmental impact, or commercial benefit to
 
Britain. In undertaking the evaluation you will 
take into account
 
documentation in ODA, relevant reports, 
and comments from interested or
 
involved parties including officials of the ODA and the recipient
Government.
 

During the initial phase of the evaluation you will Liaise closely with 
the Evaluation Unit to agree the methodological approach to be adopted
and the structure of the written report required which should be in
 
accordance with that suggested in 
the ODA publication "Guidelines for
 
the Preparation of Evaluation Studies".
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TITLE SWtYAI6 	 F=W 

Vatt 	 Guy I. 

DAlE OF Sll 3.10.4, NATIONALITY British 

QUALIFICATTOS B.Sc. ( Forestry ) Aberdeen, 1969. 
AID B. Litt ( Forest Econoeics Olford, 1971 

OmS IOwAL C. Dip. Accounting & Finance, 1978, Asoolatioc of Certified Accountants 
SOCZIELT5 Certificate in Industrial EngIneering.Central Institute of Tachology,

Wellington, SZ, 1977 
Maber of Institute of Chartered Foresters U.K. 

,oot~ ltlon.Kosh-er sCoamonvetth oo 

WNForestry Econoaist f.r Economic Forestry 
POSMON Group since 1979 

APPODIXDM 1972-1974 	 Solomon Islands Forestry Dept. Drperience in tropical forest 
AND) 	 researcb, Manegemeat, end economics and planning 
EXOIENCZ 1975-t978 	 Scientist vith Nov Zealand Forest Service at the Forest Researcb 

InastituteRotorma, .ov Zealand. Member of the Ecoaomics of 
Silviculture Group vbich involved work on forest valuation, 
evaluation of s11ivcultural regimes, tropical forestry research 
literature reviews and land use studie. There were also a 
mber of short term secondments to the .ev Zealand Ministry of 

Foreign Affairs Involving visists to Fiji, Sanoa, Ad Solomon 
Islands to &dvlse on sIlvicultural research and aid. 

1979 - Forest Econoist with responsibility vithin the group for all 
Present financial and econoic research, appraisals and evaluations 

associated with Investment In forestry in the U.. and in the 
U.S.A. Conultant to a nmber of leading U.. Penesion PA 

and Life Aseursance Copnies. Regular vioelte to U.S.A. 

Coasultancy appointments have also been adertaken for FAO 
Overseas Development Adaminstration, UND1, and the Asian 
Developmmt Bank in the South Pacific, Malaysia sad razll 
in forest economics and plann . 
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QVALUZUTION5 B.A. (SbCany) Oxford, 1954. 
AND M.A. (Forestry) Oxford, 1960. 
4OFT.SSIONAL Fellow of the institute of Foresters of Great Britain; Fellow of the rtic: 
SOCrUTI1S1 	 of Wood Science; Hoc. Treasurer, Comovealth forestry Associatioo. 

Co-Chairon., IUFUM Working Party 2.02-4, Tropical Species Provenances. 
Heub-r Intermediate TechnoloT Developmet Group. Forestry Panel. 

POSUI'Z.SM Senior Research Officer from 196. Head of Vani of Tropical Silviculture 
AT Ci: since 1977. 

APPOWDrHINTS 1957-69 Tansania Forest Departmenc. Experience of tropical rain forest 
ANID masgemat; pine, cypress, Eucalyptus. cak and other hardwood plancacLons: 
CTUMMI SilviculturaL research in wet ad dry zones; tiahber concessions; agro­

forestry; forestry training, tiaber utilisacion research and development o,
 
production lines for furniture and wooden housing.
 
169-present ViSitd East and WesC Africa, Sudan and Cootrl Africa;
 
India, Uepal and Sri Lanka; Australasia and Pacific; South and Central
 
AmerLca. 
Senior Research Officer at CF! concerned with evalucion of species; 
silvicultural research; organisation of training courses, especially in 
planning and management; gene conservation. 

Consultant to FAO, Overseas pevelopment AinLstracioa( UXJ World Bank, 
iniscer Agriculture Lcd., Clouacon Cobhaa and Partnerstin arid zone 

forestry, social and ccsanicy foresctry, forest plantacion, forestry 
craining. 
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