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Under pressure from the recent collapse of Asian
log prices, governments throughout the Pacific are
reexamining their approach to managing their
forests. Such a review is timely – past forest poli-
cies, although they may have generated critical
government revenue, also resulted in environmen-
tal damage and social dislocation and unrest.

Because of increased demand for the Pacific’s
forest products, the last two decades have seen a
rapid growth in the Asian timber industry. Due in
part to the enormous profitability of the sector
and the development aspirations of Pacific govern-
ments and peoples, a small group of timber
companies has obtained inordinate influence over
national timber policies. At the same time, the
share of state revenue derived from taxing the
timber industry has increased rapidly, influencing
government priorities in a way that has not always
served the long-term interests of the environment
and local people.

The early lessons of the last few decades are clear:
the rapid exploitation of tropical forests, although
very profitable for international timber companies,
has produced only limited long-term economic
gain for the nations of the Pacific, and at great
environmental and social cost. And, as the 21st
century approaches, new opportunities to obtain
stable and sustainable revenue from intact forests
are emerging – opportunities as diverse as eco-
tourism, butterfly ranching, and prospecting for
medicines. The folly of viewing forests solely in
terms of their value as lumber is becoming
painfully clear.

Despite these advances in understanding, it
remains difficult to establish and justify the
current value of intact forests, particularly in face
of the rapid and considerable cash returns avail-
able from abruptly selling the forest for logging.
This problem has produced a contentious policy
environment, pitting local people against
perceived national interests and posing difficult
questions for communities clamouring for an
improved standard of living.

In addition, the policy terrain is changing rapidly.
The volatility of commodity prices and the 
difficulty of diversifying national exports has
combined with a growing population to reduce
the standard of living of a large proportion of
people throughout the Pacific. At the same time,
the social demands of a growing population are
increasing, forcing governments to deliver ‘devel-
opment’ in forms that attempt to address often
conflicting or poorly understood needs. The
‘industrial versus small-scale development’ debate

I) Foreword
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has emerged as a prominent issue for Solomon
Islands’ customary resource owners over the past
several decades. The Solomon Islands government,
supported by regional government and multilater-
al and bilateral institutions and aid agencies, has 
a history of promoting a national development
policy that emphasises large-scale natural resource
extraction.

The almost exclusive focus on industrial logging or
other forms of forest conversion as a means to take
advantage of terrestrial resources has provoked a
sometimes violent backlash from local people,
reducing the efficiency of the sector and creating a
very unstable investment climate. And the environ-
mental effects of industrial logging – the reduced
capacity of the forest, its streams and coastal waters
to provide material sustenance for local people – 
is affecting the quality of life in rural villages and
dramatically increasing pressures on the govern-
ment. This downward spiral is the cause of consid-
erable and, in our view, unnecessary suffering and
conflict in the Pacific community.

New ways of understanding and evaluating the
contribution of intact forests to the standard of
living of rural people are required if effective
national forest policies are to be developed and
implemented. It is in this spirit that Greenpeace
has produced this analysis. By focusing on a
specific and important part of the Solomon
Islands – the enormous, productive and biological-
ly important region surrounding Marovo Lagoon
– Greenpeace hopes to add an important perspec-
tive to the debate about how best to take advan-
tage of the natural wealth of the Solomon Islands
and Melanesia.

Using the tools and assumptions of environmental
economics that have been developed and honed in
recent decades, this report takes apart the econom-
ic logic of logging the forest surrounding Marovo
Lagoon, or converting it to plantations.
Specifically, it addresses the question of how each
of a handful of different plans for the develop-
ment of Marovo Lagoon’s natural resources,
particularly those that remove forest cover, affect
the standard of living of customary landowners.
Insight into what the real costs and benefits would
be from different options will help all parties
involved – landowners, governments, businesses,
international aid agencies and NGOs – make
informed choices that achieve the greatest benefit
for the people and the natural resources of Marovo
Lagoon.
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II) Summary
Economic development in the form of industrial
logging and the establishment of oil palm planta-
tions is being proposed for forest lands of the
Marovo lagoon area, located in the Western
Province of the Solomon Islands. This study
compares the economic benefits of these industrial
options to small-scale economic options, including
use of forest and reef resources to provide food,

shelter, and cash income. Findings suggest that,
from the perspective of the landowner, the
economic benefits of the small-scale options
considerably exceed those of the industrial
options. Moreover, they leave landowners in more
direct control of their resources, distribute benefits
more equitably, and do not expose them to the
high risks of fluctuations in international
commodity markets.

The present value to land owners of industrial
options (ie. logging and oil palm) and small-scale
options is estimated to be about $SI 41 million
($US 8.2 million) and $SI 145 million ($US 29
million), respectively (1$US equals about 0.2 $SI).
The assessment of a greater present value for the
small-scale options is based on calculations from
data collected through village and household
surveys conducted in July 1998. The present value
of industrial options was estimated using data
obtained from the Solomon Island’s Ministry of
Forests, Environment and Conservation, and a
Malaysian corporation (Kumpulan Emas Berhad)
that is proposing an oil palm plantation.

The conclusions are supported by data suggesting
that choosing to develop industrial options will
diminish the value of some small-scale options
and may completely displace others. Reef and
baitfish stocks valued at $SI 69 million, for exam-
ple, are likely to decline as a result of increased
sediment and nutrient loadings into the lagoon.
Future options, such as the potential return from
ecotimber production and tourism, would be
jeopardised by the land conversion and timber
cutting associated with the industrial options. 
The estimated value of these enterprises – 
modestly developed – is about $SI 10 million.

Further research into this issue would be
welcomed. Various shortcomings in strictly
economic analyses make these conclusions tenta-
tive. Biases are noted that tend to favour large-scale
development options. More robust conclusions |
on the economic impact of the various develop-
ment options will be available when research being
conducted now, such as the ICLARM and SI
Government Marovo sedimentation impacts stud-
ies, is completed, and when environmental and
social impact assessments are conducted.

above: An oil palm plantation is proposed for Vangunu Island but
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or research on the likely impacts of any sedimentation influx.

Map 1  
Marovo Lagoon Area
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III) Recommendations

• Given the greater economic benefits, as
analysed in this report, of small-scale develop-
ments, and the identified environmental and
social risks of industrial options, no logging or
palm oil plantations should be permitted in the
Marovo area.

• Sylvania Products Ltd’s licence over alienated
land on Vangunu Island should not be renewed
after its expiry in May 1999. The Western
Province and Solomon Island national govern-
ment should return the alienated land to the
indigenous owners, and assist them in complet-
ing a land use planning process for conservation
and small-scale development for Marovo that
follows on from the constraints-based land use
planning process carried out by the Ministry of
Forests, Environment and Conservation (1995)
(see map 2).

• Indigenous landowners of Vangunu should visit
Guadalcanal plains to review the impacts of the
palm oil plantation and the Gold Ridge mining
operation.

• Western Province Development Authority
should assist local communities in the estab-
lishment, management and marketing of
village-based eco-businesses such as ecotimber
and ecotourism.

• Any decision over mining in Marovo area shall
be deferred until further economic research are
available, and independently-audited and
publicly available Environmental (EIA) and

Social Impact Assessments (SIA) have been
carried out which are appropriate to the scale
and nature of the proposals.

• Donor governments and regional institutions
should review their natural resource develop-
ment policies for Melanesia. In particular,
donor support for large-scale forest conversion
to plantation developments and industrial
logging should be halted in light of these 
findings, meeting Forest Stewardship Council
(FSC) standards should be adopted as the
required threshold for any forestry or planta-
tion operations, and a financial package aimed
at supporting moves away from government
dependence on taxes from large-scale industrial
activities be considered.

• Governments and institutions should adopt
small scale/medium scale as the preferred devel-
opment option in support of Melanesian
communities wishing to maximise employ-
ment, conserve their natural resources and
sustain their cultures.

G
R

E
E

N
P

E
A

C
E

/S
O

LN
E

S
S

G
R

E
E

N
P

E
A

C
E

/S
O

LN
E

S
S



A) INTRODUCTION

The Solomon Islands comprise a land area of
nearly 30,000 square kilometres spread over 992
islands. The major islands – Guadalcanal, Malaita,
San Cristobal, Santa Ysabel, Choiseul, and New
Georgia – each feature a range or series of ranges
of forest-clad mountains soaked almost daily in
rainfall. 

Like Irian Jaya, Papua New Guinea, Kiribati and
Vanuatu, as much as 90 percent of the country’s
residents live in rural villages and obtain the
majority of their daily subsistence needs from

garden plots and the limited daily
exploitation of the forest and
nearshore fisheries. Housing, fuel,
transport and other needs are 
also supplied by forest products.
Markets for locally produced 
carvings and wood products, in
addition to cultivated food and
harvested meat and fish, largely
satisfy local cash needs. In some
areas, income from tourism
supplements village income.

Some 85 percent of the Solomon’s land and
nearshore waters are managed under customary
tenure, meaning that the resources are ‘owned’ by
local clans, groups of shifting membership linked
by relationships of blood and marriage. This form
of ownership is recognised in the courts. Roughly
90 percent of the population is involved in subsis-
tence cultivation, but only a third of the land 
is suitable for agriculture, and pressure on land is
reducing the quality and depth of island soils.
Productivity is also occasionally diminished by
severe weather.

While the average population growth rate across
the Pacific is about two percent, the Solomon
Islands’ population of nearly 500,000 is growing
at above three percent per year, one of the highest
rates in the world. Nearly 60 per cent of the
population are 20 years old or younger, but the
government can only afford to provide six or fewer
years of education at a relatively low level of quali-
ty. As a result, the Solomon Islands has one of the
region’s lowest rates of literacy.

The population growth is accompanied by public
demands for “development,” in the form of public
services and jobs. And yet at most some 20
percent of the labour force has paying jobs. 
In 1995 over 5,500 people joined the workforce
but there were new jobs for only 700. And total
private sector employment has declined in the
second half of this decade.

1) The Economy of 
the Solomon Islands

The Solomon Islands’ economy is based on agri-
culture, forestry and fisheries. Exports of palm oil
and kernels, copra, cocoa, fish and timber consti-
tute the bulk of the country’s trade. The main
destinations for these products are Japan, the UK,
Thailand, South Korea, Germany, Australia,
Netherlands, Sweden and Singapore.

Fishing in the region’s productive waters has
grown rapidly in the last decade. Rural fisheries
activities are largely subsistence oriented, although
village fishermen are encouraged to supply local
markets. Rural fisheries also export marine shells
and bêche-de-mer. Thanks to the declaration of a
200-mile exclusive zone, fleets from Japan, South
Korea and Taiwan pay a licence fee for permission
to catch tuna in the island group’s waters. In
recent years, quotas have been reduced to encour-
age the recovery of tuna stocks.

Though small, the tourism industry is increasing.
The number of visitors has averaged about 12,000
a year for the last decade, most of whom came
from Australia and New Zealand. The Solomon
Islands Visitors Bureau and Solomon Airlines are
actively engaged in marketing Solomon Islands as
a destination, and there remains strong investor
interest in certain types of tourist development. 

Like other sectors, mining and petroleum explo-
ration laws have been liberalised to encourage
development. Prospecting activities have recently
increased, especially on Guadalcanal and Western
Province. Gold reserves at Gold Ridge are estimat-
ed to last for ten years or less. Other known
mineral deposits are bauxite on Rennell and
Vaghena islands and nickel on Santa Isabel and
San George islands.

IV) Comparing the Options
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Overall, it has been the timber sector that has
proven most uneven and volatile in recent years.
Over the last two decades, a dozen foreign-based
companies, encouraged by rapidly increasing glob-
al prices, have converged on the Solomon Islands’
relatively undisturbed forests. Exports doubled
annually early in this decade, and by mid-decade,
over half of government revenue came from tariffs
on log exports to Japan and Korea. Before prices
collapsed in the general downturn of the Asian
economy, the rapid growth of timber exports
between 1994 and 1997 single-handedly turned
an annual trade deficit into a surplus. But with the
economic crisis in Asia, exports of the Solomons’
forest product declined 60 percent in 1998.

During the boom years, the annual cut increased
to well over 800,000 cubic meters a year, a pace
considered at least three times the “sustainable”
level, according to the 1994 Annual Report of the
Central Bank of Solomon Islands. Nevertheless,
successive administrations granted concessions
totalling well over a million cubic meters a year, in
theory dooming the entire productive forest estate
of the Solomon Islands to liquidation in about
fifteen years. In addition, inefficiencies and
corruption in the sector reduced the share of
timber revenues that accrued to the state and local
communities. In 1993 it was estimated that losses
due to under-reporting, transfer pricing, tax
exemptions and other evasions cost the country
some SI$40 million in revenue, or approximately
one-third of the total export value (Duncan
1994). One Australian study concluded that in
1993 alone, cheating had probably siphoned off
enough revenue to fund an entire medical and
educational infrastructure.

Throughout this period, the growth in influence
of a few prominent Malaysian timber companies
was accompanied by continuing scandal, includ-
ing the unsolved murder in 1995 of a prominent
Russell Islands anti-logging community leader and
the revelation, a year later, that over US$2 million
in bribes had been distributed by a Malaysian
company to seven cabinet ministers (Solomon Star
1995). As a result, in 1996, the Australian and
British governments severed all funding to the
Solomons forestry sector.

With the downturn in raw log prices, a change of
government, and continuing pressure from

NGOs, neighbouring governments and aid agen-
cies, the prospects for reform of the Solomons
timber sector are becoming brighter. The new
government has cancelled a number of logging
licences and suspended others in an effort to
reduce production to a more reasonable level. 

In the last year, the Solomons Islands government
has begun to acknowledge the importance of a
more rational forestry policy, particularly one that
loosens the grip of foreign companies on the
future of the domestic industry. 

2) Marovo Lagoon

The Marovo Lagoon is a 100 kilometre-long coral
reef and island ecosystem sheltering 12 major
islands and some 200 smaller islets from the deep-
er waters of “The Slot’’, where during World War
II Japanese and Allied forces battled for control of
the South Pacific. The three largest islands – New
Georgia, Vangunu and Ngatokae – cover an area
of about 2,500 square kilometres, and the area of
the lagoon shelf is about 700 km2. 

Described by novelist James Michener as the
“eighth wonder of the world,” the lagoon and
accompanying reef complex embrace the northern
and eastern coasts of New Georgia and Vangunu
islands, stretching approximately 90 kilometres
from Jela at the northern tip of New Georgia and
southeast to the island of Ngatokae (Hviding
1988, p.11). Marovo is considered the world’s best
defined double-barrier enclosed lagoon and one of
the largest (IUCN 1986). It also shelters prime
examples of almost all of the Pacific’s classic
biomes – vast mangrove swamps, sea grass beds,
extensive coral reefs, and some of the region’s
largest remaining tracts of intact forest.

Marovo human history began around 30,000
years ago (Flannery 1994). It now supports a
population of nearly 11,000, distributed through-
out the lagoon and coastline in more than 50
villages. For the people of the lagoon, the rich
reefs and rainforests are a source of vital suste-
nance, providing food, medicine, raw material for
houses and canoes, and a host of other products
and services. The mangroves which fringe the
coastlines contain vast stores of shells and crabs,
have seed pods harvested for food, and provide
another source of wood for fuel and building

7 ISLANDS ADRIFT
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materials. They also constitute an important 
nursery for coastal fisheries.

Like much of Melanesia, most of the land is held
under customary tenure. Almost 90 percent of the
land and sea of Marovo Lagoon is controlled by
15 indigenous subgroups called ‘butubutu’. Each
butubutu controls an estate called a ‘puava’ which
includes a section of land and lagoon guaranteed
to them through ancestral rights. Butubutu have
claims from the top of mountains to the open sea
immediately beyond the barrier reef. Within each
butubutu people have either a ‘right to use’ the
resources and ownership of the resources. The
‘right-to-use’ resources are passed from both the
father and mother. The butubutu system does not
allow outsiders to exploit marine resources for
cash purposes, and it also increases regulations
when they sense commercial exploitation of
resources (Hviding 1988).

Logging in the region has had a long and tumul-
tuous history. Trans-national loggers have been
operating on the northern and eastern parts of
New Georgia Island since the 1960s. Early in that
period, the loggers, primarily two companies from
Australia and the UK, worked on land alienated
by the colonial government. They then pioneered
the move to logging on customary land in
Solomon Islands, which involved negotiating 
with resource owners. 

From the beginning of those operations, local
people were often in opposition (Frazer 1997),
leading to occasional acts of protest and sabotage.
The UK-based Levers company pulled out of
forestry operations in the Solomons in 1986. A
few years later, on land sold to the government by
resource owners on Vangunu Island, a Malaysia-
based holding company called Sylvania Products
Ltd began a controversial logging operation. A
survey of Sylvania’s logging practices by Australian

foresters in 1993 found that “the degree of canopy
removal and soil disturbance was the most exten-
sive seen by the authors in any logging operation
in tropical rainforest in any country.” (Olsen and
Turnbull 1993). 

A few months later, damage to over 100 tambu
sites was documented on the southern side of
Vangunu, and a Ministry of Forests monitoring
visit in 1994 reported that “...An immediate
consequence of the logging operation is deposit of
silt in Marovo lagoon from rivers flowing down
from the eastern slopes of Vangunu Island.”
(MFEC 1994, cited in Forests Monitor 1996).
Furthermore, local landowning groups twice
confiscated company chainsaws when logging
crews were found illegally logging their lands.
(Solomon Star 1996). 

Several significant development projects are being
proposed by foreign companies on Marovo custom-
ary land. In addition to current logging operations
(see map 1) and handful of logging proposals
currently being negotiated with landowners, a 7000
hectare palm oil plantation is being considered on
alienated land on Vangunu Island (see map 1).
Mining prospecting is being carried out on
Vangunu (Leigh Resource Corporation 1998), 
and South New Georgia Islands.

B) KEY FINDINGS

This study attempts to attach a present-day market
value to the food, fuels, and marketable products
that Marovo Lagoon’s villagers extract annually
from their environment. “Quantified present
value1” estimates of various components of a local
economy (which translates into real terms the
assumption that a dollar in the hand today is worth
more than one promised at a future date), give a
partial picture of the value of small and industrial-
scale economic options. Accounting for the value of
non-quantifiable benefits and costs (forest products
and environmental services that don’t interface with
markets) helps complete the picture. 

This same methodology is applied to assess the
likely value of various development options. In
this calculation, the likely biophysical effects and
resulting economic gains or losses of significant
changes in the environment are added. Arguably,
non-quantifiable costs and benefits are equally or
more significant than what can be derived quanti-

8ISLANDS ADRIFT

1 It is assumed that $1 today is worth more than $1 sometime in the future. To calculate the present value of annual income that occurs, say, fifteen years in the
future, the income is adjusted downward by dividing it by (1 + discount rate). The total present value over a 25 year time horizon is the sum of discounted
(downward adjusted) annual incomes for each of the 25 years.
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tatively, because subsistence income is so signifi-
cant in the region, and the characteristics of
Marovo lagoon life that defy quantification, such
as degree of local control, lifestyle, and social
atmosphere. Nonetheless, a straight quantitative
analysis, while perhaps unduly “conservative,”
provides important insights. But it does not
include all the values that are either uncertain,
unknown, intangible or unquantifiable.

C) STUDY METHODOLOGY

We surveyed 124 households in thirteen spatially
dispersed villages (representing about one-quarter
of the study area’s population). We recorded the
relative importance, use patterns, and market
value of natural resources. Direct economic values
are quantitatively estimated for some resources.
The study focuses on quantifying resource values
likely to be affected by industrial-scale options and
amenable to quantification. These estimates are
presented in spread sheet form in Appendix I. 

Six study area residents who were Village
Demonstration Workers with local NGO
Solomon Islands Development Trust with previ-
ous survey experience were trained and employed
to survey villages. Survey material was translated
into the Marovo language and conducted using a
participatory approach that involved working with
village leaders and representative households to
quantitatively estimate various aspects of resource
use patterns. 

The survey was conducted in two phases. First,
researchers worked with village leaders to identify
the resources that contribute the most to local
livelihoods. In each village, three resources were
named for each of four categories: reef resources;
mangrove resources; forest resources; and cash-
only options. 

Table 1 (over the page) shows the three most
important resources selected by each village for
each category. For example, village five named reef
fish, beche-de-mer, and crayfish as the three most
important reef resources. Overall, reef fish,
trochus, and beche-de-mer – in that order – are
cited as the three most important reef resources.

9 ISLANDS ADRIFT

2 This figure corresponds to the most likely industrial scenario among three scenarios considered in the study. 
See Section C (The Study Methodology) for additional details.

According to this study:

1. Foods, building and carving materials, and
the cash income derived annually from
exploiting these and other small-scale
options, are estimated to be worth about
$SI 15.2 million (1 $SI equals about 0.2
$US). This translates to a present value of
about $SI 144.9 million. By contrast,
income from industrial options2 is esti-
mated to have a present value of about $SI
41 million. This income is not perpetual
but would be received over a 5- or 10-year
period for logging and over a 25-year peri-
od for the oil palm plantation.

2. Present value estimates suggest that the
financial value, to local villagers, of
proposed oil palm/logging options is equal
to about 28% of the value of existing and
modestly developed small-scale options
which are likely to be affected by industri-
al development. This implies that from a
strictly financial point of view, customary
owners are better-off foregoing large-scale
logging and oil palm plantation options if
they expect the resulting ecological degra-
dation to reduce the value of small-scale
options by 28% or more. This result
leaves out some small-scale use patterns
that could not be quantitatively valued,
and it ignores a host of other non-quan-
tifiable values such as biodiversity, equi-
tability of income distribution, future
options, and various ecosystem services.
These are likely to be displaced or
compromised by industrial options. It also
does not consider that after the 25 year
production period, the oil palm plantation
would require massive re-investment to
remain operable.
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Table 1  Relative Importance of Resource and Market Options

Three most important forest/reef/mangrove resources selected from a list of resources likely 
to be affected or displaced by industrial-scale development in the lagoon (ie. mining, logging, oil palm)

Reef Resources Village Number
reef fish 1 2 3 5 6 7 8 9 10 11 12 13 
trochus 1 2 3 4 6 8 9 10 11 12
beche-de-mer 2 3 4 5 7 9 10 12 13
shellfish 4 7 8 11
crayfish 5 6 13
shell (hohobulu) 1

Mangrove Resources Village Number
mangrove crab 1 2 3 5 6 7 8 9 10 11 12 13
mangrove shell 1 2 3 5 6 7 8 9 10 11 13
mangrove fruit 1 2 3 5 6 8 9 10 12
mangrove oyster 7 11 13
mangrove tree (for posts) 12

Forest Resources Village Number
canoe tree 1 2 3 5 6 7 8 9 10 11 12 13
sago palm 1 2 3 5 6 7 9 10 11 12 13
vasa tree 1 3 5 6 9 10 13
bush ropes 2 7 8 11
pigs 4
eel fish 4
possum 4
floor tree 8
ngali nuts 12

Named as most 
important cash options Village Number
beche-de-mer 1 2 3 4 5 6 7 9 11 13
sale of local foods (iuminao) 2 4 5 7 8 11 12 13
carving 1 2 3 8 9 10 12
reef fish 5 8 9 10 11 12
trochus 6 7 9 11 13
crayfish 1 5 6 13
sale of vegetables 4 6 10
weaving 2 8
shell fish 7
coconut crab 1
intermittent labour 3
bee keeping 12

Data were then collected from representative households on the highest-rated contributing resources and
their related commercial enterprises. Only resources likely to be affected by industrial options were studied.
The direct market value of some resources was estimated. Table 2 (right) shows the probable relative impact
from industrial options on the resources and enterprises studied, and which resources were quantified.
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Table 2  Relative Impact of Industrial-Scale Developments on Small-scale Uses

Resource/Enterprise Quantifiable 
Value Estimate Logging Oil Palm Mining

Reef
reef fish Yes ••• ••• •••
beche-de-mer Yes ••• ••• •••
trochus No ••• ••• •••
shellfish Yes ••• ••• •••
crayfish Yes ••• ••• •••
baitfish Yes ••• ••• •••

Forest
carving Yes •• •• •
Ecotimber Yes ••• ••• •
canoe tree Yes ••• ••• •
sago palm No •• •• •
vasa tree No ••• ••• •
bush ropes No ••• ••• •
bush meat No ••• ••• •

Mangrove
mangrove crab No •• •• •
mangrove shell No ••• ••• ••
mangrove fruit No •• •• •
mangrove oyster No ••• ••• ••
mangrove tree No •• •• •

Other Cash Only
Ecotimber Yes ••• ••• •
carving Yes •• •• •
Ecotourism yes/undev. ••• ••• •••
World Heritage No ••• ••• •••
shellfish ranching Undeveloped ••• •• ••
butterfly ranching Undeveloped •• •• •
bee keeping Undeveloped •• •• •

Relative Impact • minimal or localised
•• moderate
••• potentially extreme

D) SMALL-SCALE DEVELOPMENT

Forest, reef, and mangrove environments provide goods and services that contribute to rural livelihoods as
subsistence goods and as items for sale in local markets. Most households in the study area depend on a set
of core activities (eg. fishing, gardening, collecting wood for fuel and construction) to fulfil basic food and
shelter needs and to earn cash. The villages in the study area are primarily homogeneous: that is, almost all
households consume reef fish and use trees as raw materials for structures, canoes, and some tools, and at
least half consume molluscs and crustaceans. Also, almost all households exploit a variety of other resources,
such as ngali nuts (Canarium spp.), that vary in value and availability by location and season.

This study concentrates on those environmental goods and services that were ranked highly by survey
respondents, that are likely to be affected by the development alternatives that remove forest cover, and that
can be quantified – that is, that cross the ‘subsistence-cash boundary.’ The direct value of these environ-
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ber

mental goods and services, and the frequency and
quantity of their use, was estimated using the
results of household surveys. 

As a result, these conclusions should be thought of
as ‘conservative’ – the value of many other environ-
mental goods and services were simply not includ-
ed, and because some resources infrequently enter 
a cash economy, they may be undervalued. This is
because prices may be artificially depressed due to; 

• the fact that the resource is commonly available
in a community to all who are able to collect it –
the only individuals paying cash for it are doing
so as a result of uncommon circumstances (eg. 
a teacher who spends most of his/her time in a
classroom), 

• such prices may not reflect intrinsic economic
value of a subsistence good that does not require
a cash-earning opportunity to be consumed, and 

• the cost of an imported substitute may be much
greater. Fixed and variable cost of materials,
supplies, and labour are subtracted from gross
value estimates. Linear extra-polation was
applied to estimate the value of natural resources
to the entire population of the study area. In
other words, the study assumes that the figures
derived from the interviews and surveys can be
applied to the entire regional population of
approximately 11,000.

Of eleven resources and/or enterprises quantified,
reef fish are estimated to be the single most valu-
able, followed by beche-de-mer and carving. These
three account for about three-quarters of the total
estimated annual contribution of $SI 15.2 million
provided by small-scale options studied. Using a
9% discount rate, this annual income translates
into a present value (PV) of $SI 144.9 million.
This present value estimate assumes modest devel-
opment in the ecotimber and ecotourism sectors.
Figure 1 (below) presents the full breakdown and
additional assumptions on which these estimates
are based.

Figure 1: Breakdown of the annual 
value ($SI 15.2 million) of quantified 
small-scale options

Notes:
1 The annual value of small-scale options ($SI 15.2 million) translates to a present

value of $SI 144.9 million (based on a 9% discount rate). One $SI equals about 0.2

$US. Only small-scale resource use options likely to be affected by development of

industrial options were considered.

2 Estimates assume modest development of ecotimber production (to 1,200 m3/year)

and the ecotourism sector (to 128 beds) over a ten year period.

3 Value estimates are conservative in that they only account for the value of

resources/enterprises named during the survey as one of the three most important

from each of three categories (reef, mangrove, and forest resources). A portion of

resources that either did not make the top three list or were considered minor are

not captured in this direct value estimation.

4 Not all of these activities are assumed to be sustainable over an indefinite time 

horizon so a 25 year time horizon was used to estimate the present value.12ISLANDS ADRIFT
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E) INDUSTRIAL-SCALE DEVELOPMENT

To compare with the analysis of small-scale uses,
three scenarios were examined involving variations
on the industrial-scale logging and palm oil plan-
tation developments that are being proposed for the
study area. Although mineral prospecting is proceed-
ing in the study area, information with which to
estimate the present value was not available.

Pursuant to common logging concession agree-
ments, customary owners are compensated with a
royalty equalling 10% of the FOB (free on board)
price. This compensation, however, may be offset
by the cost of road construction and other infra-
structure; hence, royalty compensation may be
substantially less. Within the last five years
proposals have been made (primarily by the
National Coalition Partnership) to the govern-
ment to relinquish, in addition to royalty
payments, 20% of total excise duty receipts. 
This issue is still unresolved, although it appears
unlikely that customary owners will receive the tax
benefits. Price Waterhouse (1995) concluded that
while most land owner companies received a share
of the forgone tax revenue, due to the structure of
the contractor/landowner company agreement and
sub-contractors, “the logging contractors are
capturing up to 77% of this forgone revenue”.
Nonetheless, estimates of present value (PV)
presented below represent the direct value to
customary owners both with and without the tax
benefit (See Appendix for spread sheet analyses).

Table 3  Estimated Present Value 
of Industrial Options 
(all figures in $SI)

PV without PV with 
tax benefit tax benefit

scenario 1: 56,289,725 81,051,942
scenario 2: 40,839,693 56,743,094
scenario 3: 27,614,693 43,518,094

13 ISLANDS ADRIFT

3 Source: Ministry of Forests, Environment & Conservation, Honiara, S.I., October 1994
4 Source: International Tropical Timber Organisation (ITTO), Market Report, 14 Sept 1998

Scenario 1
In this scenario, all merchantable species on
commercially harvestable areas with a slope
of 15 degrees or less are liquidated. This
represents 53% of total estimated commer-
cially harvestable area3 . Oil palm planta-
tions are planted on 8,000 hectares of
government land and 16,000 hectares of
customary land.

Scenario 2
In this scenario, the forest use parameters
are changed. The calculation assumes the
liquidation of the four most valuable
merchantable species only on commercially
harvestable areas with a slope of 15 degrees
or less. As in scenario one, oil palm planta-
tions are developed on 8,000 hectares of
government land and 16,000 hectares of
customary land. 

Scenario 3
For this calculation, it is assumed that the
natural forest is harvested as in Scenario 2,
and there is no oil palm plantation develop-
ment.

Notes:
1 Natural forest harvesting and oil palm plantation

production would occur, respectively, over 5 and 25

year periods.

2 For scenario one and two, assumed average FOB log

prices4 ($SI/m3) are 400.00 and 415.00, respectively.

Prices are converted from $US to $SI using an

exchange rate of 1 $US = 0.20 $SI.

3 Assumed distribution of logging revenue follows the

framework presented in MFEC (1994).

4 Land owner returns from palm oil are based on royalty

payments that are higher than those proposed for

plantation development in the study area. The

proposed and assumed rate are, respectively, 3 and

5.5 $SI/ton FFB. This is to account for the fact that

the proposed royalty payments are based on the

private company’s proposal, and may change in 

negotiation.
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F) EVALUATING ECONOMIC ANALYSIS:
Alternative Futures for 
Marovo Lagoon

As noted above, the main conclusions of this
analysis are that, with certain caveats, it is highly
likely that large-scale development such as indus-
trial logging is not likely to increase the standard
of living of the majority of the residents of
Marovo Lagoon. 

At a minimum, in order to compare the industrial
development scenarios laid out here with the
small-scale uses, planners would want to know
how much the industrial-scale options would have
to reduce the productivity of the existing uses for
the industrial scale options to become equal in
value. In other words, the industrial development
options logically would compare more favourably
with the small-scale options as their impacts, in
the process of impinging on the availability of
environmental goods and services, reduced the
value of the rival, small-scale scenario.

Table 4  Percent Decline of 
Small-Scale Options to 
Reach Break-even Point

Without With 
tax benefit tax benefit

Scenario 1: 39% 56%
Scenario 2: 28% 39%
Scenario 3: 19% 30%

Given current information, scenario 2 or 3 (with-
out tax benefit) would seem the most realistically
achievable options. Hence, the financial break-
even point is reached when small-scale options are
reduced by 28% with and 19% without the palm
oil option.

Consider a more specific possible outcome.
Reducing the present value of reef and baitfish by
half – through increased sediment loading into the
lagoon – represents a financial loss of about $SI
34.5 million. This loss is approaching the present
value of industrial development scenario 2 and
greater than the present value of scenario 3. This
comparison yields only a partial picture of the
relative values. It does not consider potential losses
of other valuable marine resources such as beche-
de-mer and shellfish (the value of some of which
is quantified for this study). Nor does it consider
that baitfish industry decline could negatively
affect the domestic tuna fishery that provides tax
receipts to the government.

Consider a comparison at the household level.
Industrial scenarios two and three, respectively,
would generate about $SI 40.8 and 27.6 million.
This translates to annual income in perpetuity of
about SI$ 3,409 and 2,306 per household (assum-
ing 1,436 total households and an interest rate of
12%). Small-scale options that could be quantified
deliver goods and services worth about $SI 15.2
million each year. This translates to about $SI
10,500 per household annually; the value of all
goods and services consumed annually would be
significantly greater. Thus, findings suggest that
industrial options won’t make landowners mone-
tarily wealthy (relative to what they already
possess).
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The Assumptions and Qualifications 
of Economic Analysis

More fundamentally, in evaluating options for the
development of Marovo Lagoon or any area rich
in natural resources, national planners, multilateral
financial institutions, international NGOs and 
aid agencies will want to consider several other
factors. They include those values held by local
people that are impossible to capture in economic
analyses (but should affect decision-making), any
widespread and therefore inherently unquantifi-
able environmental impacts, and any underlying
biases to which strictly economic inquiries are
vulnerable.

Simply put, it is important to note that the bene-
fits of the proposed logging and oil palm planta-
tions are easily quantifiable. Indeed, all planning
for development in populated areas of the Pacific
is affected by the fact that the numbers needed to
make the case for making changes of this kind are
fairly easy to derive and manipulate.

By contrast, the real value and significance of the
small-scale options are only partially quantifiable –
it is inherent in strictly economic analyses that the
‘benefits’ of the status quo are easily diminished or
ignored. Thus, it can be argued that the conclu-
sions of reports of this kind, if there are inherent
biases, err on the side of supporting the industrial
development options. For example, the ‘break-
even’ percentage figures (Table 4) probably should
be adjusted downward because of those resources
whose values were not captured quantitatively –
the sago palm, vasa tree, bush ropes, bush meat,
trochus, other trees and medicinal plants not
quantified in the survey, and numerous mangrove
resources (crab, shell, fruit, oyster, mangrove tree
species). 

Furthermore, depletion of subsistence sources of
protein, other foodstuffs, and building materials
means that substitutes will need to be obtained,
incurring additional costs. These added costs
would fall most heavily on the poorest households,
the same sector of the population who are least
likely to benefit from the large-scale developments
being considered here. In this way, another charac-
teristic of subsistence forest use in the Solomon
Islands – the reasonably equitable distribution of
benefits – is likely to be compromised by industri-
al-scale development.

Also plainly not quantified are the predictable
environmental impacts from logging and oil palm
plantations on household agriculture and village
water supplies. Logged-over lands, for example,
may be too degraded for small-scale agricultural
production, and the negative impacts on local
streams, drinking water and nearshore coral reefs
and fisheries that often result from industrial
logging in the Pacific are well-documented.
Natural drainage and soil water retention can 
be altered significantly, resulting in flooding and
siltation of surface waters, and water damage to
villages and gardens. These effects, elaborated in
more detail below, are often left out of environ-
mental analyses, and are not included in this one.

Finally, in frankly assessing their ‘interests’ in their
environment, customary owners are likely to
consider much more than the present value of
market or even non-market returns – those para-
meters that studies like these cannot capture. For
example, the reciprocity and balance inherent in
clan relationships remain of considerable impor-
tance in Pacific rural society. Social disputes often
result from large-scale changes in local economies.
The loss of culturally significant sites (eg. tambu
sites) is also a probable result. Burt (1994)
suggests that land use decisions are at least in part
dependent on cultural principles of precedent,
collectivity, and inheritance. Such elements repre-
sent additional values that are preserved by the
small-scale options and are not captured by
economic analysis. 

It is also important to note that it is hard to deter-
mine if current subsistence uses are sustainable. It
has been well established that non-market-based,
‘small-scale’ exploitation regimes can be responsi-
ble for dramatic changes in ecosystem stability.
Marovo society applies a marine tenure system
that has managed a resource base for many
centuries. Although the system is self-adjusting,
and has been for thousands of years, it is being
stressed by population growth and social change.
Current small-scale harvesting levels (eg. reef fish
or beche-de-mer) are likely to exceed the regenera-
tive capacity at certain places and points in time. 

Nevertheless, such depletions represent environ-
mental costs that are likely to be smaller than
those associated with industrial options because
regeneration of depleted stocks is possible over a
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manageable time horizon. Clear-cutting, planta-
tion development, and/or open pit mining can
often induce ecological stresses of a larger magni-
tude. Reversibility, in most if not all cases, is likely
to be on the side of small-scale options.

It is also valuable to consider the risk and uncer-
tainty of industrial options. Due in part to their
established history, traditional forms of large-scale
development can be misperceived as involving
lower relative risk. In fact, the returns to logging
and oil palm investments are extremely sensitive to
global commodity prices. The logging royalty paid
to landowners is a function of log prices, which as
noted have swung wildly over the last two decades. 

Oil palm has numerous substitutes, so an increase
in price is likely to reduce demand. In fact, the
viability of the proposed plantation on Vangunu
Island depends on the international price of palm
oil. The proposed oil palm plantation is expected to
have an internal rate of return (IRR) of 14% and a
net present value of $US 9.6 million – at the antici-
pated price of $US 400. However, if the price drops
to $US 320 “...the IRR drops to 5.4% and the net
present value to $US 29.2 million” (Kumpulan
Emas Berhad, 1994). Consequently, the value to
land owners is tied to commodity prices over which
they have no control and which are subject to
change as a result of macro-economic shocks such

as the recent Asian economic slow-down.

Moreover, industrial options that remove nonre-
newable resources (ie. logging, mining) pay cash
royalties for a finite period. To reap the benefit of
royalties in perpetuity, the cash must be invested
insightfully and provide a significant return over
the long-term. The risk is that the income could
be mismanaged and/or poorly distributed. By
contrast, if efforts to develop small-scale options
fail, the resource base is more likely to endure and
the option to pursue other development scenarios,
even some form of industrial option, remains.

Industrial logging and palm oil have potential.
Capitalisation, ready access to global markets, and
large economies of scale place international firms
in the position to pay large sums of cash to
communities. Roads, buildings, and other infra-
structure could also be provided. Income could be
wisely invested, generating income in perpetuity.
Unfortunately, there are few, if any, successful
examples of this scenario in Melanesia. More
commonly, communities have endured hardship
resulting from degraded environments, social and
cultural shocks, and unfair compensation. Such a
history underscores the incentive on the part of
land owners to place considerable value in retain-
ing local control over the resource base.

Figure 2: Comparing the economic, social, and environmental costs and benefits of proposed
logging and oil palm options

...Costs and Benefits of Small-Scale 
...are logging and palm oil worth the risk? and Subsistence Development Options
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The oil exploration, mining and logging develop-
ment plans reviewed here would take place on
hills soils of Vangunu and New Georgia Islands.
The palm oil plantation developer, Kumpulan
Emas Berhad, has mischaracterised the soils on
Vangunu Island as being of a “highly fertile...
well-drained texture highly suited to oil palm.”
(Kumpulan Emas Berhad 1994). In fact, accord-
ing to the Ministry of Forests, Environment and
Conservation, the soils of the dissected moderately
steep hill areas are of poor fertility and are suscep-
tible to erosion (MFEC 1995). They are described
as “fragile ecosystems and ecologically significant
environments...susceptible soils with erosive
climate” and similarly, in a huge oil palm planta-
tion planned for 3.3 million ha on Kalimantan in
Indonesia, only 15% is estimated to have soils
suitable for planting oil palm (World Rainforest
Movement 1998).

In settings of this known fragility, Solomon
Islands law requires that development proposals
must be accompanied by, at a minimum, an
Environmental Impact Assessment (EIA).
Kumpulan have provided no EIA information.
The Asian Development Bank has recently
supported the Vangunu oil palm proposal in their
Solomon Island 1997 Economic Report (ADB
1998), also without any reference to an assessment
of the environmental and social impacts.

The dramatic changes in ecosystems that can
follow industrial logging, plantation development,
and mining always result in certain economic loss-
es. Because ecosystems in this study area are
linked, economic losses from ecological change
may be greater than the sum of losses associated
with the effects to individual ecosystems.
Furthermore, while the impact of one activity may
not be significant, the combined effects of multi-
ple man-made activities can have significant nega-
tive effects. For example, some reef-building coral
populations may have the ability to remain viable
under the effects of increased sediment loads
resulting from the construction of logging roads.
However, populations may decline quickly if, in
addition to increased sediment loads, increased

algal production results from an increase in nutri-
ent loading caused by oil palm development. 

a) Impacts of Logging

Industrial logging inevitably causes disturbance to
the natural forest environment. This disturbance
results not only from the cutting of trees for
timber extraction but also the clearing of forest for
primary access roads and the creation of secondary
tracks and ‘skid tracks’ for extracting logs. The
consequences of disturbance caused by these activ-
ities results in several significant impacts that
affect not only the immediate forest environment
but adjacent ecosystems as well.

Map 2: Constraints on Logging (after MFEC 1995)

Many of the detrimental impacts of logging on
watersheds have been well documented through-
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out the Pacific (Cameron and Vigus 1993, Arents
1999, Sekhran and Miller 1994). These impacts
include damage to young trees through poorly
directed felling, soil degradation and soil loss
through increased soil exposure to wind and rain,
and the often dramatic secondary impacts of
increased sediment loads in terrestrial and near-
shore waters.

Sediment deposition into terrestrial water bodies
and nearshore reefs is of particular concern in the
Marovo Lagoon area. The most detailed study to
look at the relationships between deforestation,
increased sedimentation and resultant impacts on
coastal ecosystems was carried out in Bacuit Bay,
Philippines. Logging in the upland forest areas
surrounding the bay resulted in an increase in soil
erosion. Erosion rates measured from logged forest
were over four times that of virgin forest erosion
while erosion from road surfaces was 240 times
that of virgin forests. Although roads comprise
only about 25% of the cut forest area they
produced 85% of the total erosion. This increased
sedimentation in coastal waters resulted in the
death of about 5% of the Bay’s reefs (Hodgson &
Dixon 1988). Under the circumstances, in which
the bay catchment in the Philippines was to be
logged over five years, Hodges and Dixon (1988)
estimate a decline in annual fish catch from
logging-induced sediment from more than 3,000
tons to less than 600 tons in 11 years.

Sediment deposition into Marovo lagoon is a
natural process. However, any acceleration in
deposition rates is additive and may stress reef-
building corals beyond their tolerance limits (ibid).
Coral is capable of removing sediment, but this
takes energy and each species has natural limits to
the rate and quantity of sediment it can endure.
Exceeding this limit will kill corals. Reef fish
depend on crustaceans, other fish, or algae living

in association with coral reefs. If coral mortality 
is high, fish diversity and abundance would be
expected to change as the structure of the coral reef
community changes (Rogers 1990). Hodgson and
Dixon predicted for Bacuit Bay that virtually all
the coral cover would disappear, and the variety 
of coral species would decline by a third.

Heavy siltation caused by poor logging practices 
is damaging marine environments in Roviana
Lagoon adjacent to Marovo lagoon (MFEC,
1995), and elsewhere in the Western Province of
the Solomon Islands. Dive operators in Western
Province report a deterioration of water clarity
over the last decade, presumably as a result of
logging-induced sedimentation (per. comm., Dive
Gizo, November 1998). Such events have not
been analytically studied in the Solomon Islands.
However, research is being proposed by ICLARM
and partners to investigate sedimentation effects
on Marovo lagoon. The reliability of predictions
of the impacts of industrial logging would be
greatly improved through this type of research.

There are other potential problems associated with
sediment loads. Under similar conditions in Papua
New Guinea, rivers swollen and bottlenecked by
sediment loads have flooded settlements and
subsistence agriculture plots and eliminated
potable drinking water, resulting in higher rates of
malnutrition and disease (per. comm., Rex Naug).

As noted elsewhere in this report, the diminished
capacity of the forest to supply basic needs, often
called non-timber forest products (NTFPs) is of
fundamental concern. Formal studies of the value
of NTFPs have shown them to be substantial rela-
tive to timber values. According to a World Bank
survey of forest “services” (Lampietti and Dixon,
1995) only about half of an estimated hypotheti-
cal value of one hectare of forest in developing
countries is attributed to the extraction of timber
– the rest corresponds to minor products, ecologi-
cal functions and the value of preservation. 
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Large releases of nutrients from organic debris and
fertiliser, as well as inorganic pesticides and herbi-
cides, inevitably accompany any major agricultural
development. These pollutants increase biological
oxygen demand (BOD) and chemical oxygen
demand (COD) in fresh and salt water bodies.

BOD levels in palm oil mill effluent (POME)
normally range between 20,000-30,000
milligrams per litre (m/l). About 0.6 metric ton
(mt) of palm oil sludge is produced for every ton
of fresh fruits processed (Chin, 1980). The result
is depressed levels of dissolved oxygen water in
bodies receiving the effluent, to the detriment 
of fish and other aquatic organisms that require
high levels of dissolved oxygen. POME may also
increase the number of microbes and algae,
disturbing nutrient and microbial balances and
changing the ecological composition of marine
environments.

By year 10 of a proposed development scheme,
palm oil plantations on 16,000 ha of land would
annually be producing about 240,000 metric tons
of sludge (16,000 ha x 25 mt of FFB/ha/year
(anticipated yield) x 0.6 mt of sludge/mt of FFB).

More important, perhaps, at least from the point
of view of social stability, is the impact of labour
imported to work the palm oil plantation.
According to the palm oil plantation proposal
(Kumpulan Emas Berhad, 1994), oil palm is a
labour-intensive undertaking requiring about one
worker per 4.5 hectares of plantation. About
5,100 workers would be needed for the project. 

Note that this is equal to about half the current
population of the study area. Undoubtedly, a large
number of workers would need to be brought into
the area. Several negative effects are likely. First,
social friction will result with Marovo residents
who are displaced by the influx of foreigners living
on land that was once customary land. Already,
conflicts are arising around various efforts to
reclaim land alienated under colonial rule. In fact,
ownership of the 10,000 hectares targeted for
plantation development was transferred to the
government during the colonial period. In addi-
tion, foreign workers are likely to try and utilise
local natural resources while ignoring current
marine and land tenure systems. This would

reduce the value of such resources to Marovo 
residents, cause social strife, and increase pressure
on the resources. 

The experience of Dayak people of West
Kalimantan who have had oil palm plantations
planted by companies on their traditional forest
lands, has been devastation of their economy
based on local resources (World Rainforest
Movement 1998). In particular the loss of non-
timber forest products is noted, and the loss of
control of lands, which in their case land was
expropriated, to the degree that people became
landless and pushed into poverty (ibid).

B) IMPACTS OF OIL PALM PLANTATIONS
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for Vangunu).



VI) Conclusion
This study shows that economic returns to small-
scale uses of the environment of Marovo Lagoon –
even considering only those which can be quanti-
fied – compare favourably to the modest income
gains afforded by logging and the proposed oil
palm plantation. Moreover, in exchange for devel-
oping industrial options, the natural resource 
base would be subjected to potentially extreme
degradation, and promising, more sustainable
enterprises such as ecotimber and tourism could
be permanently displaced5.

While the small-scale options can also result in
ecological change and depletion of the natural
resource base, these effects occur on a scale that 
is more conducive to full or partial recovery over 
a relatively short time horizon, and less socially
disruptive.

Industrial-scale options would result in ecological
changes on a broad scale that – at least for the
time horizons associated with economic planning
– are irreparable. There are other risks that are
wholly or primarily associated with industrial
options, including income polarisation and
mismanagement, social upheaval stemming from
migrant workers, risk from fluctuating commodity
prices, and damaged tambu sites.
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5 The estimated present value of modestly developed small-scale commercial timber (‘ecotimber’) and ecotourism is about $SI 10 million.
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