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I. LAND TRANSPORT INFRASTRUCTURE SUBPROJECT (ST. MARTIN) 
 
A. Introduction 

1. Honiara is the national capital of the Solomon Islands and is located on the northern 
interior slot coast of Guadalcanal. Built around one of the islands traditional landing points and 
market centers at Point Cruz, Honiara is located to the west of the island’s midpoint along its 
northern coast. One of the nation’s best maintained roads, which is referred to by more than one 
names along it’s entire length, but will hereinafter be referred to as the West-East Road, runs 
from past the northwestern point of the island to the east through Honiara along the northern 
coast to Aola on the eastern side of the island.1 This road is the most trafficked thoroughfare in 
the country and has numerous feeder roads connected to it, most of which generally run south 
towards the internal mountains of the central range until the steep terrain or river crossings force 
such roads to end, whereupon they typically become dirt tracks to agricultural areas or 
settlements. It is along such feeder roads connected to the East-West Road that settlements are 
located where the majority of Guadalcanal’s population reside. 
 
2. Due to a combination of typical Pacific tropical weather conditions, current maintenance 
practices, original engineering design, age, and traffic volumes, many of the feeder roads 
connecting to the West-East road on the northern slot coast of Guadalcanal are in poor 
condition, restricting use, and at times not able to accept any traffic. In such current states of 
decay, which will increasingly worsen and require rehabilitation sooner rather than later, these 
roads are not economically efficient imposing unnecessary costs to transport service providers, 
passengers, and the nation. Due to the condition of the roads, transport services are limited, 
infrequent and pose higher unit prices to consumers, all of which collectively restrain potential 
household productivity and income growth in the road impact area.   
 
3. The upgrade and rehabilitation of St. Martin Road has been identified collectively by 
MID, the ADB funded Solomon Islands Road Improvement (Sector) Project (SIRIP),2 and the 
local communities as a priority road infrastructure investment to support the growth of rural 
and/or peri-urban communities currently living on quasi-subsistence agriculture. After an ocular 
examination of base conditions in concert with social safeguards assessment and other 
analysis, a recommended engineering option has been proposed.  The subproject proposed is 
to rehabilitate the existing road in its present alignment to a suitable gravel standard to a 20 
year life for all weather service, inclusive of prescribed maintenance practices to ensure 
realization of functionality and full design lifecycle. 
 
4. The assessment that follows presents the contextual demands for the subproject, 
rationale, identification of economic benefits and costs, evaluation of expected streams, and 
sensitivity analysis. 
 
B. Subproject Context and Rationale 

5. St. Martin Road is typical example of the feeder roads connected to the West-East 
Road.  Located approximately four kilometers to the east of Honiara International Airport and 
thus approximately 18 kilometers east of Point Cruz, St. Martin road runs south by southwest 
                                                 
1 The West-East Road referred to herein is comprised of the Tandai Highway to the northwest of Honiara and the 

Kukum Highway to the southeast of Honiara. 
2 ADB. 2006. Report and Recommendation of the President to the Board of Directors on Proposed Grants to 

Solomon Islands for the Road Improvement (Sector) Project. Manila (Grant 0048/0049/0050).  
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towards upland terrain into the foothills behind Honiara International Airport. The feeder road 
provides access to the East-West Road for approximately 21 communities dispersed both along 
its length and beyond its endpoint. Additionally, the feeder road provides access to schools, a 
community center, churches, rice research center, and a health care facility, all of which may be 
accessed by persons residing nearby, but not necessarily residing in the identified 21 
communities in the direct subproject area along the feeder road itself.  
 
6. Based on the 1999 census and other data collected, including a recently enumerated 
survey, the current population of the 21 communities is approximately estimated to be 
composed of 1,400 persons residing in some 226 households. A significant number of the 
populace in the area are reported to have some form of formal employment requiring daily 
commutes to areas along the East-West Road or to Honiara proper.  Additionally, the area is a 
highly productive agricultural zone having once been the site of a dedicated cocoa plantation. 
Current agricultural production is predominately small scale semi-subsistence agriculture, 
whereby quantities of fruits, vegetables, and copra not consumed by the households locally is 
sold in the markets of Honiara, aside from cocoa production whose production is focused on 
being sold in the first instance rather than for local consumption. Indeed, even in the production 
of fruits and vegetables, which are produced in quantities that would be appear to be far in 
excess of what is required for household consumption, the proximity of the Honiara markets and 
potential cash incomes must play a factor in the labor-leisure tradeoff in the communities and 
their decisions regarding production quantities.   
 
7. The condition of St. Martin Road has changed significantly in the last five years.  Based 
on a recent engineering oriented ocular inspection, the current condition of the road can be said 
to vary along its length with respect to three generalized sections, all in a relative states of 
disrepair, and thus where the road is in overall poor condition. It can be further stated that the 
condition of the road gets exceeding worse the farther away from its connection to the West-
East Road. In its current condition, only trucks are routinely able or willing to traverse its entire 
length and thereby travel through the two more deteriorated sections, which collectively 
comprise the majority of the road’s length. In certain weather conditions, much of the road is 
reported to be impassable.  Perhaps, more importantly, given its current condition as well as 
current maintenance practices, the road will continue to degrade at an accelerating rate in the 
typical Solomon Islands tropical environment further hampering its use for motorized transport. 
 
8. Due to the present road condition, most transport service providers are unwilling to drive 
their vehicles along the road from fear of excessive vehicle damage, increased maintenance 
costs, and the sheer length of time required to traverse the road length given the constrained 
speed and need to navigate around potholes and other road defects. Estimates of current 
motorized vehicle road use are quite low being only approximately 20 vehicles or less per week, 
or a little more than two vehicles on average per day, typically one in the morning and one in the 
evening. The only current vehicle type willing to provide service along most of the length of the 
road is that of a heavy duty truck, in which people essentially sit or stand in the rear flatbed 
cargo section without seats, roof, sidewalls and windows. The flat rate fare to take passengers 
from their point of embarkation to the end of St. Martin Road at the connection with the West-
East Road by this type of truck service is SI$5. When the road was in much better condition five 
years ago, it was serviced by the typical minivan vehicles, which currently charge a flat rate of 
SI$2 per similar service length.   
 
9. Even with the transport services provided by truck, service providers are unwilling to 
extend service along the entire length of the road, which ironically is where some of the more 
dense populations reside such as in the Gold Ridge settlement near the end of the road. Given 
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the lack of transport coverage, those demanding transport typically walk to the nearest known 
embarkation point and wait for the truck service. Given that the truck service is infrequent on a 
daily basis, those in demand of service must take precaution as to not miss the truck’s arrival, 
otherwise it most often means delaying transport by an entire day or choosing to walk much of 
length of the road until close to the junction with the West-East Road where minivan service 
provision remains.  
  
10. Aside from the direct inconvenience of infrequent service, additional traveling and 
waiting time, and poorer quality service, the poor condition of the road and lack of service has 
had other effects on those residing in the community. Due to the decrease in the supply 
transport service, residents in the local communities appear to have decreased agricultural 
production and experienced increased numbers of absences from school or work such as when 
they wanted to go to a doctor but were constrained by the lack of transport service provision.  
Additionally, one could envisage that they would also have a greater reliance on typical 
household consumable purchases from the markets in Honiara and the need to hoard and store 
such items as much as possible. 
 
11. The proposed subproject will rehabilitate and upgrade St. Martin Road from the junction 
with the West-East Road along its eight kilometer length ending at the Gold Ridge settlement 
area. Once rehabilitated, the road will provide all weather access and allow the resumption of 
more frequent, safer, and more economical vehicles other than few heavy duty trucks currently 
traversing the road. It is envisaged that the typical frequent use of minivans will replace the 
current limited use of the non-customer friendly truck service. This will significantly increase the 
availability of transport for the residents of the area and reduce the expense and time of travel of 
passengers and cargo to Honiara and other local markets or buying points for products such as 
cocoa, vegetables, and fruits. It is expected that with improved road conditions, access, and 
mobility, productivity and incomes of residents in the area will rise from increased agricultural 
activities. Indeed, the subproject is expected to stimulate more intensive agricultural activity due 
to higher real returns resulting from better access to markets. In the very least, it is assumed 
that agricultural production will increase to a population based equivalent level as to what was 
realized five years ago when the road was in acceptable condition. 
 
12. Consultations with stakeholders, including the Ministry of Infrastructure Development 
(MID), and a recent survey of the communities in the area demonstrate strong support for this 
subproject.  Indeed, it appears to be a high regional priority, especially given the access issues 
to the existing facilities along the road such as the schools, health care center, rice research 
center, and community center. 
 
C. Economic Methodology, Model and General Assumptions 

13. Standard road investment planning and modeling tools used to evaluate the quantitative 
benefits of road projects such as Highway Development and Management Model (HDM-IV) and 
Road Economic Decision Model (RED), both developed by the World Bank, are not easily 
applicable for the St. Martin Road’s subproject given the current low levels of motorized traffic. 
Although RED has been intentionally developed for application to rural roads of less than 50 
vehicles per day (VPD) and can account for induced socio-economic benefits, whilst HDM-IV 
cannot, the current deteriorated state of the road, which essentially precludes any present traffic 
growth forecast in the Without Project condition complicates the application of RED.  Given the 
low numbers of vehicle ownership in the subproject area, the evaluation of economic feasibility 
of the St. Martin Road’s subproject is based on the expected demand and supply of transport 
services and expected impacts on households improved access to such services and thus 
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markets and social services. The expected benefits are primarily in form of consumer surplus 
from income generation resultant of stimulus to increase agricultural production, time savings, 
employment benefits, road safety, and improved access to health facilities. To be clear, the 
subproject is designed to facilitate more efficient modes of transport services delivery to the 
area, and the evaluation attempts to quantify the economic benefits against the expected 
subproject costs of returning and maintaining the road to a physical state that can easily 
traversed by motorized vehicles such as minivans. 
 
14. Surveys have been undertaken by the project preparatory technical assistance (PPTA)3 
to attempt to assess the current socio-economic conditions and demand for transport services in 
the project area. The surveys have also attempted to evaluate the currently used alternative 
modes of transport and costs thereof in monetary terms and time involved, their frequency, and 
rationale. Population, potential numbers of passengers, and current levels of service have been 
estimated based on the surveys and other data collected.  Current volumes of agricultural 
production in the form of the predominate cash crops of cocoa, fruits, vegetables, and copra 
have been collected as have market prices in Honiara and the costs of transport per 20 kilogram 
bags. Although hard data on the frequency and effects of road accidents and lack of easy 
access to health facilities is difficult to ascertain, the survey responses have been used to 
conservatively estimate how increased access may reduce income loss.  In general terms, 
quantifiable benefits from improved transport services due to the rehabilitation and upgrading of 
the road have been estimated for the following:   

 Cost savings to transport users from more competitive, more frequent, and more 
efficient transport services; 

 Increased frequency and closer access to motorized transport for cargo-laden 
pedestrians; 

 Employment opportunities for labor based on the application of labor-based, 
equipment-supported (LBES) methods for routine and periodic maintenance; 

 Income generation from induced agricultural production given better market access; 

 Improved safety and reductions in injuries, loss of life, and loss of property; and 

 Productivity benefits from better access to health care facilities and services. 

 

15. Aside from the estimated categories of quantitative benefits, there are expected to be 
significant qualitative benefits such as improved comfort of transport services from alternative 
modes, and in general, households improved access to markets, education facilities, and 
government services resultant of the improved road facilitating motorized transport. 
 
16. The streams of expected benefits and costs are analyzed using standard economic 
internal rate of return (EIRR) and economic net present value (ENPV) criteria.  The format and 
methodology of the analysis has been undertaken in accordance with ADB guidelines for 
economic evaluation.  Given the relative scarcity of readily available data that can be easily 
validated across comparable and realized subprojects in a similar setting, benefits have 
intentionally been estimated conservatively. Assumptions are explicitly defined with appropriate 
commentary in the analytical description that follows. General assumptions include the 
following: 

                                                 
3 ADB. 2010. Technical Assistance to the Solomon Islands for Preparing the Transport Sector Development Project. 

Manila (TA 7335-SOL). 
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 All costs are expressed in 2010 constant prices;   

 An average exchange rate of SI$7.9094 per $1.00 is employed when converting 
foreign exchange costs to local currency equivalent;   

 Economic costs of capital works and annual operation and maintenance are 
calculated from the financial cost estimates of the technical team, adjusted to allow 
for transfer payments and to correct for any other market distortions;   

 Price contingencies and interest during construction, as a result of any debt 
financing, are excluded, but physical contingencies are included because they 
represent real consumption of resources;   

 Taxes and duties are excluded because they represent transfer payments;    

 The Standard Conversion Factor is assumed to be 1.0, hence, it is equal to the 
Shadow Exchange Rate Factor.   

 The economic opportunity cost of capital (EOCC) is assumed at 12% in real terms; 
and   

 The subproject is assumed to have useful engineering design life of 20 years. 

 

D. Economic Costs 

17. For the economic analysis, the financial costs of road construction and ancillary works 
such as drainage upgrading have been estimated based on the engineering design and realized 
costs for similar recently constructed structures in the Solomon Islands. 
 
18. The economic costs of the project have been assessed by removing duties and other 
taxes on imported materials, and on construction, operations, and maintenance activities from 
the financial costs.  All costs are in the domestic currency, Solomon Islands dollars (SI$) and 
are in 2010 constant dollars. 
 
19. In theory, the shadow exchange rate (SER) should be applied as a means to transform 
financial prices into economic prices.  The SER can be calculated by applying the shadow 
exchange rate factor (SERF) to the official exchange rate (OER), and in an environment where 
taxes are the only distortions to the exchange rate, the SERF can be approximated using the 
following formula: 

SERF = 1 + Net trade taxes = 1 +     (import taxes – export taxes)        
                       Total trade              (value of imports + value of exports) 

 
20. According to official data on Solomon Islands imports and exports from 2001 to 2009, 
and the formula for calculating the Standard Conversion Factor (SCF), the estimated SCF is 
close 1.0 every year in period, sometimes being above or below unity.  On average for the 10 
years of data, the calculation results in an average estimate of 1.0 or unity. The SCF is the 
inverse of the SERF. Thus, the SERF is also estimated to be of unity. Thus, a SERF of unity 
has been assumed, which reflects an undistorted currency exchange market. 
 
21. The effect of the above capital cost assumptions makes the economic cost of subproject 
construction equal to the financial cost. 
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22. The estimated capital cost of implementing this subproject is SI$3.849 million. The cost 
breakdown is given in Table 1. 
 

Table 1: Capital Cost Breakdown  

Component Economic Cost (SI$) 

  Local Foreign Total 

Mobilization & Site Establishment 190,000 60,000 250,000 

Clearing Works 66,200 0 66,200 

Pavement Rehabilitation 1,068,350 313,000 1,381,350 

Drainage Works 530,700 142,500 673,200 

Day Works 420,100 0 420,100 

Machine & Plant 396,000 160,000 556,000 

Subtotal 2,671,350 675,500 3,346,850 

Contingencies 502,028 

Total  3,848,878 
Source: Consultant’s calculation. 

 
23. The mobilization and site establishment cost component entails many of the financial 
costs of tendering, mobilizing, and demobilizing a contractor in the Solomon Islands to 
undertake the implementation works, as well as moving such equipment to, or within, the 
country from another site.  This cost component on a per subproject basis could likely be 
reduced if more than one similar feeder road subproject was planned for implementation by the 
same contractor. 
 
24. The civil works components are inclusive of the materials, equipment, and labor required 
for implementing the representative subproject as per the preliminary engineering design.  
 
25. The subproject is estimated to require approximately one month for mobilization and 
seven months of construction time, once initial mobilization of the contractor has commenced. 
 
26. The following maintenance costs have been estimated and included the economic 
analysis of the twenty year project life as illustrated in Table 2 below. Total maintenance over 
the subproject life is estimated at SI$1.033 million. The estimate presented represents both 
envisaged annual routine and periodic maintenance, on an annual basis over the design life of 
the subproject. Routine maintenance includes: inspection and removal of obstructions and 
debris, de-silting of culverts, clearing of drains, filling of potholes and ruts, and vegetation 
management. Periodic maintenance is assumed to be required every three to five years and 
includes:  regrading, reshaping and earth drain clearance.    
 

Table 2: Annual Estimated Maintenance Costs  

Type Economic Cost (SI$) 

Routine & Periodic 54,360 
Source: Consultant’s calculation. 

 
27. Parameters and realized costs from the ongoing ADB funded SIRIP project were relied 
upon for comparison and validation of the subproject costs estimates. 
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E. Economic Benefits 

28. For an economic analysis of a typical road infrastructure project, the following types of 
benefits are usually considered for inclusion: 

 Direct benefits – those benefits that are a direct positive impact on road users, which 
are usually quantifiable and can thus be expressed in monetary terms:   

o Vehicle Operating Costs (VOC) Savings – costs saved from representative 
vehicles in terms of:  (i) reduced maintenance (parts and labor), (ii) fuel; (iii) crew 
wages.   

o Time Savings – based on the value of time which is derived on (i) working time 
and (ii) nonworking (leisure) time.   

o Reduced fares from more efficient and/or competitive transport services. 

o Reduced accident costs due to upgrade of roads.   

o Savings in road maintenance costs. 

 Indirect benefits – benefits that do not directly impact upon the road user, but usually 
have a wider impact, such as employment opportunities that are related to road 
investment.   

 Induced benefits – benefits that can be attributed to local economic development as 
a result of road investment.  These include self-sufficiency, increased production and 
efficiency as a result of, amongst other items, improved access to markets for 
agricultural produce, improved access to social services such as healthcare and 
education facilities, and an increase in household income and thus hopefully a more 
equal distribution of income. 

 
29. The total estimated population of the subproject area is estimated to be 1,400 people 
residing in 226 households.  Unfortunately for the residents, a significant majority of the 
population reside in the settlements at the end of the road, i.e., farthest from the junction with 
the West-East Road. The annual rate of population growth in the subproject area is assumed to 
be equivalent to the estimated national average of 2.8% per annum. For conservatism, demand 
for transport services in the future under the With Project condition has been assumed to be 
equivalent to current demand based on the survey results.  That is, whilst there may be latent 
demand, current demand has been based on the survey responses and is assumed to grow 
proportionally with the rate of population growth.  
 
30. The percent of the population assumed to be of working age is defined as those 
between the ages of 15 and 64, inclusively, i.e., a working life of 50 years per person.  Based on 
the Household Income and Expenditure Survey 2005/6 (HIES),4 the proportion of the working 
age population in the total population is estimated at 55%. 
 
31. A core assumption of the analysis is that all able bodied persons of working age in the 
subproject area will try to be engaged in some form of productive activity.  In the case of the 
subproject area of St. Martin Road, these activities would include the following:  (i) cash crop 
agriculture for sale in Honiara markets; (ii) wage earning for services in and around Honiara; (iii) 

                                                 
4 Household Income and Expenditure Survey 2005/6, National Report (Part One), Solomon Islands Statistics Office, 

Department of Finance and Treasury, September 2006. 
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subsistence agriculture, gathering, and fishing for their own consumption; and (iv) providing and 
maintaining the household and household services including care of children and the elderly. 
 
32. The updated average income from all sources, including in-kind and subsistence per 
head of working age population is approximately SI$8,644, which is equivalent to an hourly 
value of working time of SI$4.50, or 0.50 cents higher than the formal minimum wage of SI$4.00 
per hour, based on working people being assumed to work eight hours per day, five days a 
week, for 48 weeks per year. Leisure time is assumed to be equivalent in value to 25% of work 
time.  The hourly value of non-working time is thus SI$1.13. 
 
33. Based on the surveys enumerated by the PPTA to a sample of villages and households 
in the subproject area, 31% of the males and 11% of the females are engaged in regularly work 
which is paid in cash income. Furthermore, over two-thirds (69%) of the households (58% in 
feeder roads and 79% along St. Martin Road) receive a regular cash income, which is likely 
resultant from the sale of agricultural products in the Honiara markets. For these persons, 
particularly the former, daily consistent transport services to the East-West Road is critical in 
order to reach their employment location. Similar demand can be gauged by those who need to 
regularly travel to the markets. 
 

Table 3: Main Source of Household Income 

 Location  

Source of main income (%) 
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Feeder roads 2.6 20.5 12.8 7.7 35.9 0.0 12.8 5.1 2.6 

St. Martin Road 42.3 13.0 2.6 0.0 27.2 5.2 3.9 3.9 2.6 

Total 22.5 16.8 7.7 3.9 31.6 2.6 8.4 4.5 2.6 

Source: PPTA Household Survey (July 2010). 
 

34. As discussed above, current provision of transport services along the road is severely 
limited.  Furthermore, the lack of services today appears to be highly correlated with the 
deterioration of the road’s condition as compared with the level of services some five years ago 
when the population in the subproject area was smaller.  
 
35. Based on the survey, some 81% of people making daily and weekly trips make those 
trips by truck, and 73% of all weekly trips are made by truck.  A quarter of weekly trips and a 
third of monthly trips are made by minivan. People making trips by taxi and total taxi trips 
account for a very small proportion, confirming the information provided on consultations that 
taxis and cars have difficulty driving along the road due to the condition. 
 
36. Vehicle ownership in the subproject area is extremely low as percentage of the number 
of households. Whether this has to due with subproject population average household income 
or the condition of the road and need for improved road access is uncertain. However, without 
abundant private vehicle ownership in concert with the need to get to the East-West Road for 
follow-on transport to areas in and around Honiara proper, the demand for transport services 
can be considered to be quite strong.  

                                                 
5  Other income sources identified in the survey included sale of betel nut, timber, flowers, and tobacco. 
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Table 4: Reporting of Vehicles using St. Martin Road 

Timeframe  

% of respondents reporting no. of vehicles  

1 to 5 

vehicles 
per week 

6 to 10 

vehicles 
per week 

11 to 15 

vehicles 
per week 

16 to 20 

vehicles 
per week 

> 21 

vehicles 
per week 

Currently 51.4 28.8 11.2 8.5 0.0  

About 5 years ago 15.8 6.1 9.8 9.8 58.5 

Source: PPTA Household Survey (July 2010). 

 
Table 5: Vehicle Ownership 

Location  
Households owning vehicles (no.) 

Bike Car/van Hilux Truck 

Feeder roads 8 4 2 0 

St. Martin Road 7 5 3 4 

Total 15 9 5 4 

Source: PPTA Household Survey (July 2010). 

 
Table 6: Number of People Making Trips by Mode and Frequency 

Gender of 
trip maker  

No. of people making trips by mode and frequency  

Daily Weekly 

Truck 
Mini-
van 

Taxi Total Truck 
Mini-
van 

Taxi Total 

Female 35 9   44 89 17   106 

Male 63 13 1 77 129 34 1 164 

Total 98 22 1 121 218 51 1 270 

% 81.0 18.2 0.8   80.7 18.9 0.4   

Source: PPTA Household Survey (July 2010). 

 
Table 7: Number of Trips by Mode and Frequency 

Gender of 
trip maker 

No. and frequency of trips by mode 

Weekly Monthly 

Truck 
Mini-
van 

Taxi Total Truck 
Mini-
van 

Taxi Total 

Female 234 74 3 311 75 67 4 146 

Male 527 186 14 727 134 69 15 218 

Total 761 260 17 1038 209 136 19 364 

% 73.3 25.0 1.6  57.4 37.4 5.2  

Source: PPTA Household Survey (July 2010). 

 
37. Given the low frequency of transport services catering to the subproject population and 
indeed capacity constraints in terms of how many passengers the limited daily heavy truck 
service can carry, aside from scheduling issues with individuals trying to be at a truck service 
collection point along the road, many individuals have resorted to walking out along St. Martin 
Road to where they can be collected by some form of motorized transport.  The time involved in 
such increased use of pedestrian mode over conditions five years ago is demonstrated by Table 
8 below. 
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Table 8: Travel Time to Key Facilities 

Travel 
mode  

Destination   Timeframe 

Travel time (%) 
Less 

than 0.5 
hour 

 0.5 to 1 
hour 

1 to 1.5 
hours 

1.5 to 2 
hours 

2 to 3 
hours 

More 
than 3 
hours  

By vehicle 
  
  
  
  
  
  
  
  
  

Market 
Current 6.4 38.3 39.0 16.3     

About 5 years ago 9.9 45.1 34.4 9.3 1.3   

Health 
centre 

Current 82.7 15.6 1.6       

About 5 years ago 93.4 5.7 0.9       

Primary 
school 

Current 63.7 32.3 1.9 2.0     

About 5 years ago 75.2 22.8 1.9       

Secondary 
school 

Current 62.5 29.8 7.7       

About 5 years ago 77.4 19.6 1.9 0.9     

On foot 
  
  
  
  
  
  
  
  
  

Market 
Current 4.3 1.1 2.2 3.3 15.2 73.9 

About 5 years ago 8.9 1.1 2.2 4.5 28.9 54.4 

Health 
centre 

Current 43.4 34.7 15.2 2.4 0.6 3.2 

About 5 years ago 55.1 31.4 8.4 1.5 1.3 1.5 

Primary 
school 

Current 26.1 37.6 17.4 5.7 5.8 7.2 

About 5 years ago 38.1 34.7 12.3 4.3 6.5 3.6 

Secondary 
school 

Current 31.1 22.3 19.4 20.7 1.2 5.2 

About 5 years ago 39.4 27.5 22.1 8.7 2.4   

Source: PPTA Household Survey (July 2010). 

 
38. A highly conservative assumption in the analysis is that 25% of the average working 
persons in the study area have to spend an average of 2 hours per day as a pedestrian to meet 
motorized transport services due to the current road condition.  Should the road be upgraded 
and rehabilitated, allowing for more competition in the provision of transport services via Hilux 
style trucks or more likely minivans, it is assumed that 1.5 hours will be saved.  That is, 
consumers of future transport services will still be required to walk some distance to get to the 
road for collection by transport services providers and this has been assumed to be 
approximately 30 minutes.  
 
39. Aside from aesthetic conditions of being in an exposed open flat bed of a heavy duty 
truck, there are safety risks that need to be considered in the existing method of providing 
transport services. The vehicles being used are predominately heavy duty trucks which are not 
intended to be used a public utility vehicles.  Given the lack of frequency of these vehicles along 
the road per day, their capacity in terms of the number of persons loaded is constantly observed 
to be full.  That is, while the weight of the passengers is certainly not at the limit that the heavy 
duty truck can carry, the volume of space in the flat bed section is overflowing with passengers, 
some hanging on the side rails and roof of the cab.  Should the vehicle need to make any form 
of sudden turn or stop, not to mention collusion with another vehicle or overturning, there is 
significant risk that many of the passengers in the flat bed section would be discharged from the 
vehicle resulting in serious injury or death.  
 
40. In quantifying this benefit, it is necessary to place an economic value on the loss of life. 
Such valuation methods have been the source of considerable debate. For purposes of this 
Project, the analysis has generally followed that of the ADB funded SIRIP project methodology. 
The estimate of the value on the loss of life is calculated the net present value over a 50 year 
working life of a person’s earnings at the average rate of income discounted at 12%. Based on 
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this method, the value of a fatality is estimated to be on average SI$71,783. This is likely a 
highly conservative estimate of a person’s net worth to society since it does not account for a 
person’s social and cultural value to the community and family. The risk of such a fatality is 
estimated to be 0.1 per year per 1000 people in the subproject population.  In the Without 
Project condition, should some form of incident occur with the current mode of transport, i.e., 
with the passenger laden heavy truck, it is highly likely that there would be multiple fatalities per 
incident. 
 
41. Based on the survey, a number of respondents specifically stated that due to a lack of 
transport services they did not seek appropriate health care and as result did not go to school or 
work. It was estimated that the average value of wages lost due to lack of access to health 
facilities was approximately SI$2,809 per year per household.  In order to be conservative, it 
was then further assumed that this value only applied to 25% of the households in the 
subproject area; the rationale being that this was close to the number of households who 
received some form of daily cash income that would be difficult to make up should a day’s 
wages be lost.  Further the annual value was then transformed in a working year value; that is, 
only workdays were considered since if one were sick on the weekend, it was assumed not to 
matter in terms of cash income from wages lost for typical Monday-Friday workday employment. 
 
42. The present production of cash crops in the area is estimated as follows:  cocoa (250 
tonnes), vegetables (256 tonnes), fruit (76 tonnes), and copra (4 tonnes).  Most of this is 
shipped in 20 kg bags to the markets of Honiara where it is sold for cash income. There is also 
a significant amount of subsistence agricultural production by households for their own 
consumption, but relatively little of this is shipped and marketed.  The subproject area is 
reported to be the located within the site of previous cocoa plantation, hence, the relatively high 
proportion of cocoa produced in the area.   
 
43. Based on the responses to the survey, it appears that roughly three-quarters of the 
households in the subproject area currently produce less agricultural products as compared with 
five years ago when the road was in better condition.  While the average amount of agricultural 
production decline due to the deterioration in the road is not known with certainty, for present 
purposes it is conservatively estimated that agricultural production from areas accessible to the 
road will increase by a mere 5% over the first five years after the subproject is completed. The 
rate of increase is assumed to be constant per year over the five year growth period.  The net 
income generated from this increase in production is calculated based on reported market 
prices in tonnes at the following rates: cocoa (SI$13,500), vegetables (SI$3,000), fruit 
(SI$4,000), and copra (SI$10,500).  It is assumed that 10% of the sale price of cash crops 
represents the cost of non-labor inputs to production. 
 
44. The undertaking of proper routine and periodic maintenance for implemented 
infrastructure projects is an identified recurring problem in the Solomon Islands transport sector. 
Despite the best of intentions and previous project designs to promote proper maintenance of 
civil works by or through MID, to date these efforts have largely failed. Indeed, it is likely a 
combination of environmental conditions, inappropriate previous standard designs, and the lack 
of adequate maintenance which has largely resulted in the current poor state of the Solomon 
Islands transport infrastructure. A significant component of the Project is to reorganize and 
strengthen MID, better promote private sector participation in the construction and maintenance 
of transport infrastructure, and institutionalize LBES methods for undertaking routine and 
periodic maintenance. With respect to the latter, routine maintenance on road subprojects will 
largely be carried out through LBES methods.  In so doing, employment opportunities will be 
created. Despite the lack of actual maintenance spending in the past, the analysis presented 
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herein assumes that SI$54,360 in maintenance works will be spent every year on the subproject 
road.  According to the recently designed World Bank funded Rapid Employment Program, 
which is largely focused on the use of LBES methods for rural road maintenance and job 
creation, 230 work days are created per year per kilometer.6  For conservatism and in concert 
with the subproject’s engineering assumptions regarding annual routine maintenance 
expenditures, the economic analysis has assumed that only 175 work days per year per 
kilometer are created for maintenance of the St. Martin Road, whereby labor is paid the 
minimum wage of SI$4 per hour for an eight hour day.  Aside from generating employment 
through the use of LBES for annual routine maintenance, an increased focus on maintenance is 
surely likely to support the subproject in realizing its expected design life and thereby achieve 
the other forecasted expected benefits, all else equal. 
 
45. A key assumption underlying the entire analysis is that rehabilitation and upgrading of 
the road will allow market re-entry of transport service providers, typically minivans, which will 
re-introduce competition in the market for transport services.  Present market transport fares via 
the heavy duty truck are approximately SI$5 per one way trip to the East-West Road, whereas 
typical minivan fares are typically set at a flat rate of SI$2 per one way trip.  The analysis is 
focused on this distinction in fare along the subproject road, whereas the remaining fare from 
the junction of the St. Martin Road to Honiara is assumed to be equivalent regardless of the 
particular transport service provider given the competition amongst service providers once on 
the East-West Road. The gains from reduced fare costs are assumed as net consumer surplus. 
Given the potential increased competition and market entry of some providers whilst market exit 
of others, no attempt was made to quantify the numbers of market entrants and their profits from 
future service provision. It is assumed that market entry will occur at the flat fare to meet 
expected demand of the population in the subproject area until excess demand and profit from 
entry is exhausted. 
 
46. As briefly described above, aside from the estimated categories of quantitative benefits, 
there are expected to be significant qualitative benefits such as improved comfort of transport 
services from alternative modes, and in general, households improved access to markets, 
education facilities, and government services resultant of the improved road facilitating 
motorized transport. 
 
F. Economic Evaluation:  Base Case and Sensitivity Analysis 

47. In the analysis, initial capital investment and O&M costs have been apportioned to the 
road according to the engineering estimates, particularly with respect to routine and periodic 
maintenance, benefits have been apportioned on an annual basis largely based on parameter 
values, responses to the survey, and extrapolation from the survey responses to the expected 
population size over the future With Project period.  To be quite clear, the current Without 
Project situation is one of no proper O&M, and continued decay of the road in future until it 
becomes completely impassable even for the few heavy duty trucks providing what is 
essentially service under monopolistic conditions.  
 
 
48. Based on the approach and assumptions described above, the base case project EIRR 
and ENPV results of the subproject are presented below. 
 
 

                                                 
6 Rapid Employment Program, Project Appraisal Document, World Bank, April 2010. 
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Table 9: Projected EIRR and ENPV 

 EIRR 

(%) 

ENPV 

(SI$’000) 

St. Martin Road 13.62 391.60 

Source: Consultant’s Estimate. 

 
 

Table 10: Calculation of Projected EIRR and ENPV 
All Values SI$'000

Capital O&M Total

1 3,849$    -$        3,849$    -$          -$          -$            -$             -$        3,849-$    
2 -$        54$         54$         193$         74$            104$           106$             477$       422$       
3 -$        54$         54$         198$         103$          107$           109$             517$       463$       
4 -$        54$         54$         204$         132$          110$           112$             558$       503$       
5 -$        54$         54$         209$         161$          113$           115$             599$       544$       
6 -$        54$         54$         215$         190$          116$           118$             640$       586$       
7 -$        54$         54$         221$         190$          120$           122$             653$       598$       
8 -$        54$         54$         227$         190$          123$           125$             666$       611$       
9 -$        54$         54$         234$         190$          127$           129$             679$       625$       

10 -$        54$         54$         240$         190$          130$           132$             693$       638$       
11 -$        54$         54$         247$         190$          134$           136$             707$       652$       
12 -$        54$         54$         254$         190$          137$           140$             721$       667$       
13 -$        54$         54$         261$         190$          141$           144$             736$       682$       
14 -$        54$         54$         268$         190$          145$           148$             751$       697$       
15 -$        54$         54$         276$         190$          149$           152$             767$       713$       
16 -$        54$         54$         283$         190$          153$           156$             783$       729$       
17 -$        54$         54$         291$         190$          158$           160$             800$       746$       
18 -$        54$         54$         300$         190$          162$           165$             817$       763$       
19 -$        54$         54$         308$         190$          167$           170$             835$       780$       
20 -$        54$         54$         317$         190$          171$           174$             853$       798$       

EIRR 13.62%
 ENPV $391.60

Total 
Benefits

Net 
Benefits

Capital and O&M Consumer 
Savings

Income 
Generation Social Health Road SafetyYear

Economic Costs Connectivity Benefits Health and Safety Benefits

 
 
49. As estimated at a 12% discount rate, the subproject is estimated to have an EIRR 
between 13% and 14%.   
 
50. The benefits are well distributed between categories.  Approximately 30% of the ENPV 
of the total subproject lifecycle benefits are associated with the time savings of consumers who 
under present conditions must be pedestrians for far greater amounts of time than would 
otherwise be the case if the road was passable to most traffic. The other percentages pertaining 
to the distribution of total benefits are as follows:  social / health facility access (19%), reduced 
fatalities (19%), induced agricultural production (18%), employment benefits (6%), and direct 
VOC consumer surplus benefits (5%). 
 
51. A sensitivity analysis of the subproject has been undertaken by varying economic costs 
upward by 20% and varying benefits downwards by 20%. Table 11 shows its result. Overall the 
subproject is most sensitive to a decrease in expected benefits.  However, it needs to be noted 
that throughout the analysis, and description thereof, benefits have been intentionally 
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conservatively estimated. In particular, the assumptions governing the value of consumer time 
saved and the induced agricultural benefits are quite conservative as compared with the values 
received via the survey responses. 
 
52. When the subproject costs increase by 20%, the subproject EIRR falls from 13.62% to 
10.94%.  However, this may be considered acceptable given the assumptions on O&M funding 
throughout the life cycle and the accepted feasibility threshold for similar road subprojects in the 
Solomon Islands at this time. 
 

Table 11: Sensitivity Analysis 

Base Investment O&M Benefit 1-yr Delay 
Year Benefit Investment O&M Total Costs Case 20% 20% -20% in Benefit

SI$'000 SI$'000 SI$'000 SI$'000 SI$'000 SI$'000 SI$'000 SI$'000 SI$'000

0 0 0 0 0 0 0 0 0 0
1 2011 0 3,849 0 3,849 -3,849 -4,619 -3,849 -3,849 -3,849
2 2012 477 0 54 54 422 422 412 327 -54
3 2013 517 0 54 54 463 463 452 359 422
4 2014 558 0 54 54 503 503 493 392 463
5 2015 599 0 54 54 544 544 534 425 503
6 2016 640 0 54 54 586 586 575 458 544
7 2017 653 0 54 54 598 598 588 468 586
8 2018 666 0 54 54 611 611 601 478 598
9 2019 679 0 54 54 625 625 614 489 611

10 2020 693 0 54 54 638 638 628 500 625
11 2021 707 0 54 54 652 652 642 511 638
12 2022 721 0 54 54 667 667 656 523 652
13 2023 736 0 54 54 682 682 671 535 667
14 2024 751 0 54 54 697 697 686 547 682
15 2025 767 0 54 54 713 713 702 559 697
16 2026 783 0 54 54 729 729 718 572 713
17 2027 800 0 54 54 746 746 735 586 729
18 2028 817 0 54 54 763 763 752 599 746
19 2029 835 0 54 54 780 780 769 613 763
20 2030 853 0 54 54 798 798 787 628 780

Discount Rate @ 12% EIRR 13.62% 10.94% 13.33% 10.06% 11.48%
occ 12.00% ENPV 391.60 -295.70 320.10 -445.52 -135.77

Sensitivity Indicator EIRR 8.3 0.9 11.0 10.5
ENPV 8.8 0.9 10.7 10.7

Switching Value EIRR 12% 110% 9% 10%
ENPV 11% 110% 9% 9%

Net Benefit (Cost)
Economic Cost
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II. AIR TRANSPORT INFRASTRUCTURE SUBPROJECT (GIZO AIRSTRIP)  
 
A. Introduction 

53. Gizo is the provincial capital and commercial center of the Western Province. Gizo is 
served by land, sea and air transport services. The airstrip servicing Gizo is on Nusatupe Island; 
a small splinter of land located across the harbor from Gizo Island proper. A number of flights to 
the other regional aerodromes, principally Munda and Seghe, both of which receive a high 
frequency of flights, are routed through Nusatupe. Therefore, aside from servicing Gizo proper, 
the facilities at Nusatupe play a key role in the regional aviation network. There are seven other 
existing airfields in the province; however, none of these are currently operational. 
 
54. Due to a combination of typical South Pacific tropical weather conditions, current 
maintenance practices, original design and age, and traffic volumes, the airstrip at Nusatupe is 
degrading and at times not able to accept scheduled flights. This current state of the airstrip, in 
particular the runway, will continue to decay and require increased maintenance with continued 
usage. Even in its present condition, the facility is not economically efficient imposing 
unnecessary costs to air operations, both domestic business and foreign tourist passengers, 
and the nation as a whole. Essentially, the present and foreseeable condition of the aerodrome 
facilities, without any form of change in maintenance or upgrade, will constrain potential 
expansion of service provision via increased frequency of flights and larger aircraft with higher 
passenger and cargo capacity. 
 
55. The upgrade and rehabilitation of Nusatupe has been identified collectively by MID, Civil 
Aviation Authority (CAA), and Solomon Airlines (SOL AIR) as a priority aviation infrastructure 
investment to support both the growth of tourism in the Western Province and the continued use 
of the facilities as a regional hub. After an ocular examination of base conditions in concert with 
social safeguards assessment and other analysis, a recommended engineering option has been 
proposed. The subproject proposed is to rehabilitate the runway structure and add a bituminous 
pavement surface to a specified suitable standard. The rehabilitation and upgrade works are 
expected to have a 30 year engineering life and provide an all weather surface for aviation 
operations. The subproject plan is inclusive of prescribed maintenance practices to ensure 
realization of functionality and full design lifecycle. 
 
56. The assessment that follows presents the contextual demands for the subproject, 
rationale, identification of economic benefits and costs, evaluation of expected streams, and 
sensitivity analysis. 
 
B. Subproject Context and Rationale 

57. The nation’s aviation master plan includes provision for improvement domestic oriented 
facilities at 14 provincial airstrips with work to be undertaken on the basis of an ambitious 
schedule of completing three airstrips per year. Although work has been undertaken on the 
airfield at Seghe, the program of upgrading and tar sealing existing airstrips is currently on hold 
due to SIG lack of funds. The program is earmarked to be recommenced when funding permits 
with priority being given to those airstrips with the highest levels of traffic, which in terms of 
domestic flights is Nusatupe. 
 
58. SOL AIR is the only operator of domestic civil aviation services in the country.  SOL AIR 
operates flights to 25 destinations from Honiara using a fleet of two Twin Otter aircraft, one 
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Islander aircraft, and one leased DASH 8-100 series aircraft. Despite the fact that it must 
subsidize domestic operations from revenue earned through international flights due to the 
structure of the domestic market, SOL AIR intends to expand operations to meet increasing 
demand and better realize economies of scale.  In the long run, SOL AIR expects domestic 
flight operations to be profitable overall, even though some domestic routes may still be required 
to cross subsidize other domestic, that is, those routes with higher load factors will subsidize 
those with less passenger demand. 
 
59. Issues identified as constraining the development of the domestic aviation sector tend to 
focus on the relationship between required aviation infrastructure and the provision of air 
services as follows: 

 In terms of air nautical miles, the Solomon Islands have the largest network to cover 
in the South Pacific. 

 The SIG needs to be committed to rehabilitation and proper maintenance of whole 
network due to needs and demands. Initially working on one airfield site, then 
another a few years later in a piecemeal fashion will not be productive in supporting 
the infrastructure required in the aviation sector. 

 Upgrade and maintenance of current airfield infrastructure is a priority over 
construction of new airfields.  

 Currently, SOL AIR must limit passenger and cargo loads on domestic flights due to 
infrastructure conditions, namely the deteriorated condition of unsealed runways. 

 Facilities need to better cater to passenger comforts such as functional bathroom 
facilities with appropriate shelter, basic amenities and running water. 

 Monitoring the camber of runways, and the drainage channels, is the most important 
issue for the rural domestic airstrips, not the length or width of the airstrip itself. 

 Given the current capability versus demands, the SIG should investigate the use of 
private sector participation to undertake routine maintenance of facilities. 

 Due to infrastructure conditions, domestic flight financials work on a constrained load 
factor below the level of profitability, thereby requiring subsidization from 
international flight operations.   

 
60. The Western Province is a significant draw for eco-tourism offering high quality diving, 
surfing, fishing. The three principle tourism destinations of Gizo, Munda, and Seghe and nearby 
surrounding areas are all serviced by regional domestic airstrips. The capacity of 
accommodation establishments catering to tourists is presently assessed as adequate to meet 
short term demand forecasts. Gizo, as the political and commercial center for the western 
Solomon Islands and has the largest number of establishments.   
 
61. The question of demand expansion being restricted by accommodation capacity or flight 
capacity remains an open question. Tourism in the Solomon Islands has been growing at 
significant rates in recent years at an approximate annual average of 30% per year from 2004 to 
present and has now surpassed the pre-Tension benchmark level of 17,856 achieved in 1998. 
However, based on current conditions, it remains questionable at what rate tourism will continue 
to grow. For now it would appear that tourism growth has leveled off.  Therefore, a relative 
conservative assumption would be to assume that tourism arrivals of 22,000-23,000 per year, 
close to the recent high achieved in 2008, should be achieved over the three years. Should 
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increased air transport capacity to the Western Province be made available, it is conceivable 
that the number of accommodations and tourism oriented service providers would likewise 
expand to meet these increasing numbers of tourists. 
 

Table 12: Number of Tourists 

Year 1998 2004 2005 2006 2007 2008 2009 2010 

Tourists 17,856 ~5000 ~8000 12,680 15,167 22,023 19,440 ~20,000+ 

 
62.  A recent New Zealand Aid Programme study has been conducted on the feasibility of 
upgrading the airstrip at Munda to the International Civil Aviation Organization (ICAO) regulated 
international standards in order to make it the nation’s second international airport.  The study 
recommends that such an upgrade is indeed feasible based on technical, financial, and 
economic considerations and presents three options for consideration by decision makers. 
Although deemed feasible based on the study analysis criteria and its upgrade would certainly 
be a positive development for increasing the aviation infrastructure capacity in the country, 
based on discussions and recent experience in the region, the rationale for the airport and the 
direction of the expected benefits needs to be placed in context.  Recent experience in the 
South Pacific with respect to the development of a second international airport in similar 
countries such as PNG, Fiji, and Vanuatu suggests that expected international demand is not 
realized. Rather, the increased capacity of available runways and associated facilities in vicinity 
of the primary international airport provides a suitable alternative landing site and thus assists 
the international service providers in lowering their operational costs whilst meeting ICAO 
operational guidelines.  In the case of the Solomon Islands, Munda would provide a suitable 
alternative to Honiara and thereby allow international service providers, say from Brisbane for 
example, to carry less excess fuel and thereby increase their passenger and cargo payloads, all 
else equal.7 These points aside, the expansion of Munda allowing it to cater to heavier domestic 
payloads and increased frequency of domestic flights without associated increased closure for 
repairs due to increased wear and tear, as would likely be the case in the present condition, 
would support the justification of upgrade and rehabilitation of both Nusatupe and Seghe.  The 
reason being is that the majority of domestic flights originating from Honiara make stops at 
either of these airstrips while en route to Munda. Further, should international arrival flights 
actually be realized at Munda, increased capacity would likely be required at both Nusatupe and 
Seghe. 
 
63. At the time of drafting this report, Nusatupe was receiving 18 SOL AIR flights per week 
from Honiara, 10 of which are routed via Munda or Seghe.  Morning flights on Monday, 
Wednesday, Friday, and Sunday on the Dash 8-100 are direct to Nusatupe and then island hop 
to Munda and/or Seghe before returning to Honiara. Afternoon flights on Monday, Tuesday, 
Thursday, Friday, Saturday depart Honiara after international flights arrive from Brisbane, 
allowing a smooth transfer for visitors heading to the western Solomon Islands. These flights 
typically are direct to either Munda or Seghe followed by a landing at Nusatupe before heading 
back to Honiara in the early evening. 

                                                 
7 Under current operations, flights from Brisbane are roughly required to carry an extra three tonnes of aviation fuel in 

order to reach a suitable alternative should Honiara be closed to operations upon arrival.  This works out to an 
approximate USD$2500 cost per flight of unnecessary fuel in addition to the weight which reduces other types of 
payload that could be carried that could conceivably earn revenue.  Whether such increased capacity would 
generate gains only to the producer or trickle down to the consumer will depend on price elasticities and the 
analysis horizon; although given existing market conditions it’s fair to say that in the short run one could expect the 
lion’s share of the gains to be returned as producer surplus. 
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64. At present there is an equal number of flights, at nine each, utilizing both the 36 seat 
capacity Dash 8-100 and the 19 seat capacity DHC 6 Twin Otter. Given aircraft capacity 
constraints, flights using DHC 6 Twin Otter require refueling at one of the regional airports prior 
to returning to Honiara. This requires SOL AIR to ship aviation fuel in drums out to various 
provincial airports via maritime service providers for storage and use as required. As a means to 
increase capacity and eliminate this aircraft capacity constraint and associated additional 
expense, SOL AIR introduced the Dash 8-100 in 2009. Load factors between Honiara and 
Nusatupe, Munda, and Seghe for both aircraft types have averaged above 60% from 2007-
2009.  However, passengers reportedly prefer the Dash 8-100 over the Twin Otter for comfort 
and safety reasons, and similarly SOL AIR prefers the Dash 8 types of aircraft for its increased 
capacity.   
 
65. With the introduction of the Dash 8, SOL AIR plans are to increase the frequency of 
flights using this type of aircraft as demand increases eventually phasing out the DHC 6 Twin 
Otter and reducing provincial airport refueling needs. Indeed, SOL AIR plans to introduce a 
Dash 8-200 in early 2011, which will have increased passenger and cargo capacity since even 
with the introduction of the Dash 8-100 there are occasions when passengers and/or cargo 
must be left in Honiara due to bunching and subsequent load restrictions following the 
cancellation of previous flights to the western Solomon Islands resultant of weather and/or 
runway conditions. 
 

Table 13: Frequency of Flights 
Day Dash 8-100 

(36 seat capacity) 
DHC 6 Twin Otter 
(19 seat capacity) 

Total 

Monday 2 1 3
Tuesday 1 2 3
Wednesday 1 1 2
Thursday 1 2 3
Friday 2 2 4
Saturday 1 0 1
Sunday 1 1 2

Total 9 9 18
 
66. The levels of air freight carried by domestic SOL AIR flights are not significant due to the 
very fact that there is little excess capacity for the additional weight of cargo given passengers, 
their personal baggage, and fuel constraints on the small domestic aircraft currently utilized in 
the domestic fleet. With the introduction of the Dash 8-100, air cargo capacity has improved 
reducing the risk that air cargo is left behind at Honiara, or the provincial airports on the route, 
given passenger demand and the bunching resultant of previously cancelled or diverted flights. 
This situation will improve further once the Dash 8-200 aircraft comes online in early 2011. 
 
67. Air cargo from Honiara to the western Solomon Islands includes fresh produce and other 
supplies catering the burgeoning numbers of tourist resorts, spare parts and equipment required 
in rural communities, and personal effects usually comprising imports acquired from the 
container shipments delivered to Honiara. The areas around Gizo are the largest suppliers of air 
cargo to Honiara recording some 6,679 kg in 2009.  Typically, these cargo movements from the 
provinces consist of fresh seafood for consumption in Honiara’s hotels or for export.  
 
68. Given that SOL AIR domestic air services were already reportedly operating at a loss, 
and thus requiring subsidization from international operations, the initial costs of adding 
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increased capacity in the form of the Dash 8-100 have required the passing on of such costs to 
the consumer in the form of increased passenger and cargo fares.  Passenger airfares from 
Honiara outbound to provincial airports have increased by an estimated average of 4%, while 
flights inbound fares to Honiara from the western Solomon Islands have increased by 25%-30%. 
Similarly, Honiara outbound air cargo has increased by an average of 39%, while inbound cargo 
to Honiara from Nusatupe or Munda has increased by 90%. 
 
69. Under current conditions, unnecessary economic costs are perceived to be incurred as 
follows: 

 Due to runway conditions, loads must be reduced at levels lower than demanded or 
that the current aircraft fleet has capacity to handle; 

 Condition of the Nusatupe runway is inflicting additional maintenance costs on the 
aircraft utilizing the runway than would otherwise be incurred if the runway were 
sealed; 

 As SOL AIR increases frequency of flights and associated usage of the runway, and 
even increased use of heavier aircraft, the runway will degrade at an accelerated 
rate realizing greater maintenance costs to the infrastructure, greater maintenance 
costs to the aircraft, and increased times when it is unusable causing cancelled 
flights and subsequent bunching;  

 Cancelled or diverted flights due to runway conditions and repairs cost both the 
service provider and consumer in terms of opportunity costs and time; and 

 Due to runway conditions, associated costs thereof, and subsequent limits in service 
provision, expansion of the tourist market may be constrained. 

 
70. Therefore, the rationale for the rehabilitation and upgrade of the airstrip at Nusatupe is 
based on the current infrastructure conditions, perceived demand, and the need for generating 
higher load factors; thus reducing SOL AIR operational costs, reducing SIG runway 
maintenance costs, and providing greater airstrip reliability.  In the long run, such infrastructure 
capacity increases should allow SOL AIR to pass the gains from economies of scale and 
reduced operating costs down to the consumer.8  
 
C. Economic Methodology, Model and General Assumptions 

71. The objective of the economic analysis is to evaluate whether or not the implementation 
of a specific infrastructure intervention is feasible based on the principle of net national 
economic development benefit. To establish the net national economic development benefit, it is 
necessary to measure the difference in economic productivity between the situation of With 
Project condition versus the situation of Without Project condition. 
 
72. In this analytical framework, the economic cost of the project should be measured as the 
total amount of investment less any monetary transfer cost, taxes, and subsidies from the 
market prices to implement the project. The economic benefit should be calculated from the 
viewpoint of economic productivity or improvement in the social welfare. 
 

                                                 
8 Should the subproject prove to be feasible, the same logical framework will apply to Seghe airstrip, particularly if the 

upgrade of Munda proceeds as planned. 
 



20 

 

73. The economic costs and benefits, as measured as much as possible in quantifiable 
monetary terms, of the project are treated as discounted cash flow over the implementation 
period and expected design life of the project as the basis for economic evaluation. The 
economic feasibility in terms of net national economic development benefit is determined based 
on the economic internal rate of return of the discounted net benefit cash flow. 
 
74. The With Project Condition is the recommended engineering option to rehabilitate and 
upgrade the runway providing it with a sealed asphalt surface which will increase the capacity 
and usability of the facility, allowing increased aircraft loads and frequency of flights without an 
increase in flights needing to be cancelled or diverted due to runway conditions. In the With 
Project Condition the undertaking of proper routine and periodic maintenance is assumed to 
occur as per engineering specifications.    
 
75. The Without Project Condition is where no investments are made to the existing 
facilities; nor is there any change in operations such as increased preventive maintenance, i.e., 
the maintenance schedule is assumed to remain as per current practices. 
 
76. The following general assumptions were used in the analysis: 

 All costs are expressed in 2010 constant prices; 

 An average exchange rate of SI$7.9094 per $1.00 is employed when converting 
foreign exchange costs to local currency equivalent; 

 Economic costs of capital works and annual operation and maintenance are 
calculated from the financial cost estimates of the technical team, adjusted to allow 
for transfer payments and to correct for any other market distortions; 

 Price contingencies and interest during construction, as a result of any debt 
financing, are excluded, but physical contingencies are included because they 
represent real consumption of resources; 

 Taxes and duties are excluded because they represent transfer payments; 

 The Standard Conversion Factor is assumed to be 1.0, hence, it is equal to the 
Shadow Exchange Rate Factor. 

 The economic opportunity cost of capital (EOCC) is assumed at 12% in real terms; 
and 

 The subproject is assumed to have useful engineering design life of 30 years. 

 
D. Economic Costs 

77. For the economic analysis, the financial costs of runway construction and other airport 
upgrading works have been estimated based on the engineering design and realized costs for 
similar recently constructed structures in the Solomon Islands. 
 
78. The economic costs of the subproject have been assessed by removing duties and other 
taxes on imported materials, and on construction, operations, and maintenance activities from 
the financial costs.  All costs are in the domestic currency, Solomon Islands dollars (SI$) and 
are in 2010 constant dollars. 
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79. In theory, the SER should be applied as a means to transform financial prices into 
economic prices.  The SER can be calculated by applying the SERF to the OER, and in an 
environment where taxes are the only distortions to the exchange rate, the SERF can be 
approximated using the following formula: 

SERF = 1 + Net trade taxes = 1 +     (import taxes – export taxes)        
                       Total trade              (value of imports + value of exports) 

 
80. According to official data on Solomon Islands imports and exports from 2001 to 2009, 
and the formula for calculating the SCF, the estimated SCF is close 1.0 every year in period, 
sometimes being above or below unity.  On average for the 10 years of data, the calculation 
results in an average estimate of 1.0 or unity. The SCF is the inverse of the SERF. Thus, the 
SERF is also estimated to be of unity. Thus, a SERF of unity has been assumed, which reflects 
an undistorted currency exchange market. 
 
81. The effect of the above capital cost assumptions makes the economic cost of subproject 
construction equal to the financial cost. 
 
82. The estimated capital cost of implementing this subproject is SI$10.195 million. The cost 
breakdown is given in Table 14. 
 

Table 14: Capital Cost Breakdown  

Component Economic Cost (SI$) 

  Local Foreign Total 

Mobilization & Site Establishment 320,000 80,000 400,000 

Earthworks & Compaction 3,489,750 866,250 4,356,000 

Drainage Works 1,050,000 150,000 1,200,000 

Asphalt Works 1,012,000 1,200,000 2,212,000 

Ancillary Works 113,300 40,000 153,300 

Day Works 246,210 35,000 281,210 

Lighting & Sea Protection 250,000 52,000 302,000 

Subtotal 6,481,260 2,423,250 8,904,510 

Contingencies 1,335,677 

Total  10,240,187 
Source: Consultant’s calculation. 

 
83. The mobilization and site establishment cost component entails many of the financial 
costs of tendering, mobilizing, and demobilizing a contractor in the Solomon Islands to 
undertake the implementation works, as well as moving such equipment to, or within, the 
country from another site. This cost component on a per subproject basis could likely be 
reduced if more than on subproject was planned for implementation by the same contractor. 
 
84. The civil works components are inclusive of the materials, equipment, and labor required 
for implementing the representative subproject as per the preliminary engineering design.  
 
85. The subproject is estimated to require approximately one month for mobilization and two 
months of construction time, once initial mobilization of the contractor has commenced. 
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86. The following maintenance costs have been estimated and included the economic 
analysis of the 30 year project life as illustrated in Table 15 below.  Routine maintenance is 
defined as:  runway cleaning and debris control, vegetation control, runway inspection and 
minor repairs, cleaning of drains, and lighting inspection and repairs.  Although the frequency in 
each of these routine maintenance tasks is performed over the course of a year differs, the 
annual estimated cost has accounted for this and as such routine maintenance is presented on 
an annual costs basis.  Periodic maintenance consists of: inspection of retaining wall, repair and 
grouting; repainting of line markings and markers; and major pavement inspection and repair as 
required.  Periodic maintenance is assumed to be required every five years. 
 

Table 15: Maintenance Costs  

Type Economic Cost (SI$)

Routine 150,000

Periodic 170,000
Source: Consultant’s calculation. 

 
E. Economic Benefits 

87. For an economic analysis of a typical airport infrastructure project, the following types of 
benefits are usually considered for inclusion: 

 Direct benefits – those benefits that are a direct positive impact on airport users, 
which are usually quantifiable and can thus be expressed in monetary terms:   

o Aircraft Operating Costs (AOC) Savings – costs saved from representative 
aircraft in terms of:  (i) reduced maintenance (parts and labor), (ii) fuel; (iii) crew 
wages.   

o Time Savings – based on the value of time which is derived on (i) working time 
and (ii) nonworking (leisure) time.   

o Reduced operating costs from reduction in flights diverted or cancelled due to 
safety considerations and runway conditions. 

o Cargo loss prevented.   

o Savings in preventive maintenance costs. 

 Indirect benefits – benefits that do not directly impact upon the airport user, but 
usually have a wider impact, such as employment opportunities that are related to 
airport investment.   

 Induced benefits – benefits that can be attributed to local economic development as 
a result of airport investment.  In the case of the areas of Gizo around Nusatupe 
these include increased production and efficiency as a result of, amongst other 
items, improved access to markets for specialized marine produce, increased flight 
options and available seats to cater to potential tourists. 

 
88. In general, the transport benefits and costs take into consideration the benefits to the 
airline due to improved infrastructure that allows it to safely use more efficient aircraft, realize 
reduced aircraft maintenance costs, and the costs associated with a reduction in cancelled and 
diverted flights. On the consumer side of the equation, the benefits principally include the value 
of time savings due to the reduction of diverted and cancelled flights, which may also cause 
missed connections and additional related travel costs. 
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89. Although at times there are a few chartered flights landing at Nusatupe, some of which 
could actually be in violation of ICAO regulations should their origins be from another country 
such as PNG, the vast majority of flights are operated by SOL AIR who essentially operate an 
non-profitable monopoly on domestic flights. At present, SOL AIR operates 18 flights a week 
that are scheduled to pass through the Nusatupe facilities, nine of which are via a DHC Twin 
Otter aircraft and the other nine are via a Dash 8-100 series aircraft. 
 

Table 16: Aircraft Connecting To GIZO Operated by SOL AIR 

 Monday Tuesday Wednesday Thursday Friday Saturday Sunday 

Twin Otter HIR-GZO-
MUA-
EGM-HIR 

HIR-EGM-
MUA-
GZO-HIR 

HIR-EGM-
MUA-
GZO-HIR 

HIR-EGM-
MUA-GZO-
HIR 

HIR-EGM-
MUA-
GZO-HIR 

HIR-GZO-
MUA-
EGM-HIR 

HIR-EGM-
MUA-
GZO-HIR 

HIR-MUA-
GZO-HIR 

HIR-MUA-
GZO-HIR 

Dash 8 HIR-BPF-
GZO-RBV-
GTA-HIR 

HIR-CHY-
GZO-HIR 

HIR-EGM-
GZO-MUA-
HIR 

HIR-MUA-
GZO-
EGM-
GTA-GTA 

HIR-GZO-
BAS-GZO-
HIR 

HIR-GZO-
CHY-GZO-
RBV-HIR 

HIR-KGE-
GZO-HIR 

 HIR-GZO-
CHY-GZO-
HIR 

 

Airstrip Codes:  BAS – Ballalae, BPF – Batuna, CHY – Choseul Bay, EGM – Seghe, GTA – Gatokae, GZO – Gizo, 
HIR – Honiara, MUA – Munda, RBV – Ramata. 

 
90. As per the current flight schedule SOL AIR using an “island hopping” route approach to 
trying to meet necessary load factors for sustainable operations. Most flight routes take 
approximately half a day provided that weather and runway conditions are permissible for 
operations. Of the stopover locations, Nusatupe or Gizo identified by the call letters GZO is one 
of the most frequent along with Munda and Seghe.  Should weather or runway conditions 
preclude a stopover, the flight is diverted to an alternative destination on the route, if possible. 
The flight may try to make the stopover latter in the route contingent upon the route, fuel, time of 
day, and expectations of whether the stopover can be made, although this incurs additional 
costs to SOL AIR operations. Should the stopover not be made, or otherwise cancelled then 
passengers may disembark at another stopover and attempt to make their way to their intended 
destination by other means, namely a ship. Alternatively, passengers of missed stopovers may 
fly back to Honiara assuming there is ample capacity and attempt make the flight again at the 
next available opportunity. 
 
91. Data pertaining to the number of annual passengers along with numbers of flights by 
different aircraft type and estimated load factors has been used in concert with information 
provided by SOL AIR to forecast future numbers of passengers and flights over the design life of 
the subproject. For instance, SOL AIR will replace the current Dash 8-100 series with a Dash 8-
200 series in early 2011 and increase the weekly number of flights with that aircraft from 9 to 12. 
Eventually when load factors increase accordingly, the Twin Otter will be replaced by another 
Dash 8-200.   
 
92. Whilst the number of tourists and business oriented passengers has grown at significant 
rates since the end of the Tensions, this rate of growth has started to level off for various 
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reasons. While tourism to the Western Provinces is expected to continue to grow, it is 
constrained by the amount of available accommodation in the outer islands. Furthermore, the 
majority of passengers on domestic routes are those who are taking flights for reasons other 
than tourism, such as personal and business trips. There are compelling reasons to assume 
that this rate of growth will also slow, thus a conservative rate of passenger growth has been 
assumed. 
 

Table 17: Expected Numbers of Passengers and Flights 
 Base Year

(2010) 
Year 1
(2011) 

Yea 15
(2025) 

Year 30 
(2040) 

Passengers 14,632 14,778 21,753 32,917 

Twin Otter 
Flights 

468 468 0 0 

Dash 8 
Flights 

468 624 1,092 1,404 

Total 
Flights 

936 1,092 1,092 1,404 

 
93. Due to a combination of weather, communications equipment and procedures, and 
runway infrastructure conditions, cancelled and diverted flights into Nusatupe occur with some 
degree of regularity. Based on consultations with SOL AIR, in concert with current numbers of 
flights and current Nusatupe runway condition, it is estimated that the frequency of this event is 
at least once every six weeks.  In the Without Project condition, this frequency is expected to 
increase with the increase in the number of flights and the continued physical deterioration of 
the runway due to insufficient maintenance, weather conditions, and age. 
 
94. There are two kinds of savings when flight cancellations and diversions are reduced or 
eliminated:  direct savings to the airline which does not need to accommodate passengers or 
incur other operational costs of re-routing the flight, and time savings to the passengers.   
 
95. Based on consultations with SOL AIR, the airline provides its passengers whose flight 
has been cancelled, or due to a cancellation or diversion a missed ongoing international 
connection, accommodation in a local hotel. Furthermore, diverted flights cost the airline extra 
staff wages and operational costs from more flying time. The cost to SOL AIR of a diverted flight 
has been estimated at SI$20,000, while the cost of a cancelled flight has been estimated at 
SI$50,000.9 
 
96. When flights are diverted or cancelled, the passengers incur extra time in transit and 
possibly additional cost from pre-arranged connecting land or sea transport services. In the 
case of a diversion, it is assumed that passengers incur an extra four hours of unnecessary 
transit time, while in the case of a cancellation it is assumed that passengers incur an additional 
24 hours time in travel. The value of domestic time lost is assessed at SI$4 an hour.  The value 
of foreign time lost is assessed at SI$47.54 an hour.10 Estimates on the breakdown between 
                                                 
9 It should be noted that SOL AIR advised significantly higher estimates of the costs it incurred due to such events 

occurring, particularly cancelled flights, however, based on load factor and estimated foreign versus domestic 
numbers of passengers, the consultant deemed these costs to be excessive and has used a more conservative 
parameter.  The cost to the passenger of a round trip ticket from Honiara to Gizo is SI$2610. 

10 Based on the majority of tourists being from Australia, a base figure for evaluation of Australian leisure time used in 
Australian transport studies was utilized for this estimate, then converted into local currency. 
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foreign and domestic passengers by their associated value of time by the estimated time lost 
per frequency per type of event occurrence was calculated to assess this benefit. 
 
97. Given capacity constraints due to current runway conditions and the type of aircraft in 
service, available space for cargo is severely limited.  Due to such conditions, there is a risk that 
even some of the personal luggage of passengers will need to be left behind when passenger 
loads are high.  In such cases where cargo is left behind, cargo can be damaged, stolen, lost or 
simply spoiled due to the elements and time involved in waiting for another flight.  
 
98. Cargo from Honiara to Gizo predominately takes the form of supplies for the tourist 
oriented accommodations and imported goods, while cargo bound for Honiara from Gizo usually 
is of time sensitive live seafood for Honiara’s hotel restaurants.  Based on consultations with 
SOL AIR, the introduction of the Dash 8-200 series in conjunction with a sealed runway will 
enable a significant increase in cargo capacity. Furthermore, it was suggested that cargo could 
easily increase by 50% in the next three years should such capacity be available.  It should also 
be noted that area around Gizo is the number current cargo supplier to Honiara with some 
6,679 kg shipped in 2009. Given SOL AIR’s plans to introduce the Dash 8-200 series regardless 
of the change in runway conditions, cargo growth was forecast to grow up to 50% over the next 
three years as advised and then to level off to a steady annual growth rate of 0.5% per year 
over the life of the project. Cargo was valued at a weighted average of Nusatupe inbound 
versus Nusatupe outbound quantities and average price per cargo type. In order to be on the 
side of conservatism, only 2% of the value of cargo growth was assumed to be a benefit of 
reduced cargo lost from improved Nusatupe facilities. 
 
99. Under the current runway conditions at Nusatupe, SOL AIR states that the aircraft incur 
additional maintenance costs in general, but particularly to the landing gear, tires, and 
undercarriage body. SOL AIR estimates that the amount of excessive wear and tear on aircraft 
from continually landing on bumpy and/or uneven coral aggregate runways is approximately 
30% greater in the form of annual maintenance costs than what would be if the runway were 
sealed.  Based on estimates of the annual maintenance costs to SOL AIR of the type of aircraft 
by the number of forecasted aircraft in service, the reduction in this cost was estimated as a 
benefit on an annual basis. 
 
100. Based on the engineering evaluation under the current Without Project conditions and 
maintenance practices, it is estimated that the airstrip in its unsealed state will require major 
rehabilitation.  The frequency of such rehabilitation work is difficult to assess, but is intrinsically 
linked to usage aside from external factors such as weather conditions. Conservatively, it is 
estimated that the unsealed runway will require major rehabilitation every ten years, given the 
lack of regular routine and periodic maintenance.  The cost of the rehabilitation work is 
approximately SI$3 million.11  Should the project proceed under the With Project condition 
inclusive of the annual maintenance program, these rehabilitation costs will be prevented. 
 
101. Despite the fact that physical construction of the proposed works has been estimated to 
require only an approximate two months, it is assumed that only 50% of the first year benefits 
will be realized. 

                                                 
11 This cost estimate for this work is supported by one of the options proposed in the recent 2010 NZAID Munda 

Runway Repairs and Rehabilitation Assessment Report. 
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F. Economic Evaluation:  Base Case and Sensitivity Analysis 

102. In the analysis, initial capital investment and O&M costs have been apportioned to the 
airstrip upgrade according to the engineering estimates, particularly with respect to routine and 
periodic maintenance, benefits have been apportioned on an annual basis largely based on 
parameter values, consultations with SOL AIR, and the traffic forecast with respect expected 
numbers of flights, types of aircraft, passengers, and cargo over the future With Project period.  
Under the current Without Project situation it is assumed without proper O&M and increased 
frequency of runway use via heavier aircraft, there will likely be increased frequency of flight 
diversions and cancellations due to runway conditions. No residual value for the airstrip 
improvement works is assumed in the analysis as presented.  
 
103. Based on the approach and assumptions described above, the base case project EIRR 
and ENPV results of the subproject are presented below. 
 

Table 18: Projected EIRR and ENPV 

 EIRR 

(%) 

ENPV 

(SI$’000) 

Nusatupe Airstrip 18.75 5,033.52 

Source: Consultant’s Estimate. 

 
Table 19: Calculation of Projected EIRR and ENPV 

All Values SI$'000

Capital O&M Total

1 10,240$  150$       10,390$  107$           1,240$       142$        -$        2$           746$       9,645-$    
2 -$        150$       150$       107$           1,523$       152$        -$        2$           1,784$    1,634$    
3 -$        150$       150$       107$           1,523$       163$        -$        3$           1,795$    1,645$    
4 -$        150$       150$       107$           1,523$       174$        -$        3$           1,807$    1,657$    
5 -$        320$       320$       107$           1,523$       186$        -$        3$           1,819$    1,499$    
6 -$        150$       150$       107$           1,523$       199$        -$        3$           1,832$    1,682$    
7 -$        150$       150$       107$           1,523$       212$        -$        3$           1,845$    1,695$    
8 -$        150$       150$       107$           1,523$       226$        -$        3$           1,859$    1,709$    
9 -$        320$       320$       107$           1,523$       240$        -$        3$           1,873$    1,553$    
10 -$        150$       150$       107$           1,523$       255$        2,970$    3$           4,858$    4,708$    
11 -$        150$       150$       107$           1,523$       271$        -$        3$           1,904$    1,754$    
12 -$        150$       150$       107$           1,523$       287$        -$        3$           1,920$    1,770$    
13 -$        320$       320$       107$           1,523$       304$        -$        3$           1,937$    1,617$    
14 -$        150$       150$       95$             1,523$       322$        -$        3$           1,943$    1,793$    
15 -$        150$       150$       95$             1,523$       340$        -$        3$           1,961$    1,811$    
16 -$        150$       150$       95$             1,523$       359$        -$        3$           1,981$    1,831$    
17 -$        320$       320$       95$             1,523$       379$        -$        3$           2,001$    1,681$    
18 -$        150$       150$       95$             1,523$       400$        -$        3$           2,021$    1,871$    
19 -$        150$       150$       95$             1,523$       422$        -$        3$           2,043$    1,893$    
20 -$        150$       150$       95$             1,523$       445$        2,970$    3$           5,036$    4,886$    
21 -$        320$       320$       95$             1,523$       468$        -$        3$           2,089$    1,769$    
22 -$        150$       150$       95$             1,523$       493$        -$        3$           2,114$    1,964$    
23 -$        150$       150$       95$             1,596$       518$        -$        3$           2,212$    2,062$    
24 -$        150$       150$       95$             1,596$       545$        -$        3$           2,239$    2,089$    
25 -$        320$       320$       95$             1,668$       572$        -$        3$           2,339$    2,019$    
26 -$        150$       150$       95$             1,741$       601$        -$        3$           2,440$    2,290$    
27 -$        150$       150$       95$             1,741$       631$        -$        3$           2,470$    2,320$    
28 -$        150$       150$       95$             1,813$       662$        -$        3$           2,574$    2,424$    
29 -$        150$       150$       95$             1,813$       695$        -$        3$           2,606$    2,456$    
30 -$        150$       150$       95$             1,886$       729$        2,970$    4$           5,682$    5,532$    

EIRR 18.75%
 ENPV $5,033.52

Year

Economic Costs SOL AIR Benefits

Total 
Benefits

Net 
Benefits

Capital and O&M Aircraft 
Maintenance Operations

Passenger 
Savings

Cargo 
Saved

Airstrip 
O&M 

National Economic Benefits
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104. As estimated at a 12% discount rate, the subproject is estimated to have an EIRR 
between 18% and 19%.   
 
105. As suspected the benefits are not well distributed between categories given the current 
market structure and analysis framework. Approximately 67.5% of the ENPV of the total 
subproject lifecycle benefits are associated with the SOL AIR operations cost savings. The other 
percentages pertaining to the distribution of total benefits are as follows:  passenger value of 
time saved (16%), prevented runway reconstruction (13%), aircraft maintenance savings (4%), 
and value of cargo loss saved (less than 1%). 
 
106. A sensitivity analysis of the subproject has been undertaken by varying economic costs 
upward by 20% and varying benefits downwards by 20%. Overall the subproject is most 
sensitive to a decrease in expected benefits. When the subproject costs increase by 20%, the 
subproject EIRR falls from 18.75% to 15.63%.   
 
 

Table 20: Sensitivity Analysis 

Base Investment O&M Benefit 1-yr Delay 
Year Benefit Investment O&M Total Costs Case 20% 20% -20% in Benefit

SI$'000 SI$'000 SI$'000 SI$'000 SI$'000 SI$'000 SI$'000 SI$'000 SI$'000

0 0 0 0 0 0 0 0 0
1 2010 746 10,240 150 10,390 -9,644 -11,692 -9,674 -9,794 -10,390
2 2011 1,784 0 150 150 1,634 1,634 1,604 1,278 596
3 2012 1,796 0 150 150 1,646 1,646 1,616 1,287 1,634
4 2013 1,808 0 150 150 1,658 1,658 1,628 1,296 1,646
5 2014 1,820 0 320 320 1,500 1,500 1,436 1,136 1,488
6 2015 1,832 0 150 150 1,682 1,682 1,652 1,316 1,670
7 2016 1,846 0 150 150 1,696 1,696 1,666 1,327 1,682
8 2017 1,859 0 150 150 1,709 1,709 1,679 1,338 1,696
9 2018 1,874 0 320 320 1,554 1,554 1,490 1,179 1,539

10 2019 4,858 0 150 150 4,708 4,708 4,678 3,737 1,724
11 2020 1,904 0 150 150 1,754 1,754 1,724 1,373 4,708
12 2021 1,921 0 150 150 1,771 1,771 1,741 1,387 1,754
13 2022 1,938 0 320 320 1,618 1,618 1,554 1,230 1,601
14 2023 1,944 0 150 150 1,794 1,794 1,764 1,405 1,788
15 2024 1,962 0 150 150 1,812 1,812 1,782 1,420 1,794
16 2025 1,981 0 150 150 1,831 1,831 1,801 1,435 1,812
17 2026 2,001 0 320 320 1,681 1,681 1,617 1,281 1,661
18 2027 2,022 0 150 150 1,872 1,872 1,842 1,468 1,851
19 2028 2,044 0 150 150 1,894 1,894 1,864 1,485 1,872
20 2029 5,036 0 150 150 4,886 4,886 4,856 3,879 1,894
21 2030 2,090 0 320 320 1,770 1,770 1,706 1,352 4,716
22 2031 2,115 0 150 150 1,965 1,965 1,935 1,542 1,940
23 2032 2,213 0 150 150 2,063 2,063 2,033 1,621 1,965
24 2033 2,240 0 150 150 2,090 2,090 2,060 1,642 2,063
25 2034 2,340 0 320 320 2,020 2,020 1,956 1,552 1,920
26 2035 2,441 0 150 150 2,291 2,291 2,261 1,803 2,190
27 2036 2,472 0 150 150 2,322 2,322 2,292 1,827 2,291
28 2037 2,575 0 150 150 2,425 2,425 2,395 1,910 2,322
29 2038 2,608 0 150 150 2,458 2,458 2,428 1,936 2,425
30 2039 5,684 0 150 150 5,534 5,534 5,504 4,397 2,458

Discount Rate @ 12% EIRR 18.75% 15.63% 18.35% 14.60% 15.82%
12.00% ENPV 5037.47 3208.87 4746.37 1910.28 3192.80

Sensitivity Indicator EIRR 2.3 0.3 3.1 3.7
ENPV 1.8 0.3 3.1 3.1

Switching Value EIRR 43% 335% 33% 27%
ENPV 55% 346% 32% 32%

Net Benefit (Cost)
Economic Cost

 




