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ECONOMIC AND FINANCIAL ANALYSIS—SUPPLEMENTARY APPENDIXES 
 

Appendix A: Proposed Option Figures 
 

Figure A-1: Option 1 (North) and Option 2 (South)   
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Appendix B: Key Assumptions for Financial & Economic Analysis 
 

A. Cost Estimates 

1. Key assumptions for the cost estimates are as follows: 

• All costs are expressed in 2016 constant prices;   
• An average exchange rate of A$0.72 per US$1 is employed when converting foreign 

exchange costs to local currency equivalent;   
• A calculated Weighted Average Cost of Capital (WACC) for Tuvalu is used at 6.6% 

to gauge the investment potential in the financial analysis 
• Contingences have not been included in the economic and financial cost effective 

analysis (all cost estimates in this report are exclusive of contingencies), however, 
they have been indicated in the overall cost estimates.  The contingencies were 
derived based on the following: 
o Physical Contingencies at calculated at (i) Civil Works 7%, (ii) Equipment 5%, 

and Administrative costs at 2%.  
o Price contingencies are based on the relationship of world inflation rates (MUV 

as normally used by ADB), the domestic rate of inflation and the forecast US$ 
exchange rates.  

• Interest during Construction, as a result of any debt financing, is excluded, as the 
financing modality in by grant.  

• Taxes and duties are excluded because they represent transfer payments;    
• The standard conversion factor is assumed to be 0.9 on traded goods component of 

the cost estimate (refer below).    
• 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 50 years 
 

B. Growth Rate 

2. The average annual island population growth rate was assumed to be 0%, given the 30-

year historical growth rate (the long and short term trends are negative, although the longer 

term trend is potentially within the error bounds of the population data collection), and the 

uncertainty surrounding population figures and the internal movement of people between 

islands (see Figure ). No population or economic growth factor was applied to any of the costs 

or benefits identified. 

Figure B-1: Population Trends for Nukulaelae (Ministry of Home Affairs, 2012)
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C. Population 

3. The population for Nukulaelae in 2016 was estimated using the Island Profile from 2012 

(Ministry of Home Affairs, 2012) and the Census from 2012 (Tuvalu Government, 2012).  The 

2016 population was estimated by extrapolating the current trend growth rates for these two 

studies.  There were slight differences between the 2012 population estimates between these 

two references, and therefore an average was adopted of the population estimate.  The 

population is estimated at 306 people. The working age population is estimated to be 156 

people (i.e. those individuals aged between 15 and 60). 

D. Income Estimation 

4. Income was estimated through key productive work that is undertaken by the population.  

This includes both cash based work and non-cash based productive activities.   

5. Cash based incomes were based on the Household Income and Expenditure Survey 

(HIES) (Tuvalu Government, 2010).  These include employment, income from running shops 

and businesses etc.   

6. A key feature of the Nukulaelae incomes (and incomes in the outer islands in general in 

Tuvalu) is a large portion of the cash based income is from cash remittances, both from other 

islands such as Funafuti, as well as from overseas.  These represent approximately 36% of the 

total per capita cash income. It is noted that these are not part of the “productive” work of the 

community, and therefore have been excluded generally in the calculation of the benefits, 

unless specifically identified. 

7. A large part of the population is involved in subsistence living, and an estimate of the 

equivalent income for this productive work was made as a part of this study.  Key productive 

activities that were included in the analysis were the growing of taro and pulaka in the pulaka 

pits, growing of coconuts and fishing.  It is noted that a small portion of the fish that are caught 

are also sold to the Community Fishing Centre in the south of the island, although this has not 

been explicitly included and is instead incorporated in the subsistence value.   

8. The growing of coconuts is generally a more passive productive activity, but still 

represents an effort of production from the community. It is noted that there is no copra industry, 

and instead these are used for consumption and sales only. 

Table B-1: Annual Income Estimates - in Australian Dollars (2016) 
Activity Per Working Population Per Capita 
Cash income (excluding remittances) $3,139 $1,598 
Fisheries Subsistence Estimate

a
 $454 $266 

Pulaka Pits Income
b
 $9,549 $4,859 

Coconut Income
c
 $223 $114 

Total Income excluding remittances $13,365 $6,837 
Remittances $1,738 $885 
Total Income including remittances $15,103 $7,722 

a    
Based on (Gillett, 2009) overall estimates for Tuvalu. 

b
   Assuming an annual yield of 4 Taro of 5kg each (at a price of $12/kg) for each square metre, or 1 Pulaka 

of 25kg each (at a price of $10/kg).  Pulaka pit area based on Google Earth.  Assume a 50/50 planting of 
Taro and Pulaka. 
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c
  Annual coconut yields based on (Grimwood, 1979), the total coconut area of 1.24 hectares based on 

(Ministry of Home Affairs, 2012) and assuming around an equivalent 25% of this is farmed. 

 
E. Shadow Prices 

9. It is important to undertake the economic appraisal as a whole on a consistent basis and 

utilise consistent treatment of prices. The economy of smaller nations lack fully developed open 

market mechanisms for a range of reasons. The lack of market transparency, information 

distribution and inequality in transaction costs generates distortions in market prices within the 

country. Consequently, economic analyses within such markets are typically adjusted through 

the application of Standard Conversion Factors (SCF) to project costs and benefits 

incurred/generated in country to their equivalent value in the international market. 

10. Based on national data regarding the costs of imports and exports (and the level of 

associated taxes) within Tuvalu, the ADB 2006 Tuvalu Economic Report estimates an SCF of 

approximately 0.9. This is consistent with estimated SCFs of many pacific island states that 

typically range from 0.85 – 0.95 (ADB, 2004 – Shadow Exchange Rates for Project Economic 

Analyses). An economic analysis of the Tuvalu: Maritime Training Project in 2008 suggests a 

SCF of 0.97.  

11. There is limited data on the taxes and market distortions in Tuvalu.  In the absence of 

this data, a SCF of 0.9 has been adopted for the project. This has been applied to the traded 

goods component of the cost estimate.  This has been estimated as per Table  B-2. 

 

Table B-2: Breakup of Cost Estimate 
Cost Item Percentage 
Traded goods 80% 
Non-traded goods 10% 
Labor 10% 
Overhead 0% 
Total Investment Cost 100% 

 

F. Residual Value 

12. An estimate of the residual value at the end of the 30 year project life was undertaken.  

This was based on the cost estimates prepared by the engineering team, and using the values 

of the construction and supply of material (and excluding mobilization, etc.).   

13. The percentage residual value was estimated based on a design life of 50 years. This is 

summarised in Table  

Table B-3: Residual Value Estimate (USD) 
Item Cost Estimate Residual Residual Value 

Dredging 172,760 60% $103,656 
Seawall 177,230 60% $106,338 
Wharf 1,652,208 60% $991,325 
Breakwater 1,096,220 60% $657,732 

Total (USD) 
  

$1,859,051 
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G. Travel Time Estimate Assumptions 

14. Key assumptions in the derivation of travel time estimates are: 

• A land travel speed of around 15 km/hr, and a workboat speed of 4 knots was 
adopted for the proposed options.  Under existing conditions, due to the shallow reef 
area, an assumed travel speed of 2 knots was adopted, which is consistent with 
observations in the field. 

• Note that the vehicle operating costs have been excluded from this analysis.  Based 
on HDM4, these were estimated at approximately US$50 per year for land travel for 
Option 2.  While a good estimate of VOC/km was not available for the workboats, it is 
expected to be of a similar order.  Therefore, given that they are likely to cancel out 
and are also extremely small, these were not included in the analysis. 

• Based on an average 13 vessel trips per year, and an average 10 workboat trips for 
a vessel 

• Hourly costs derived based on average running costs for the vessel 
 

H. Travel Cost Estimates 

Table B-4: Travel Time Costs 

Option 

Workboat Travel 
Land Travel 

(Motorbike/ Scooter) 

Estimated 
Passengers 

Annual 
Cost (USD) 

Length of 
Channel (m) 

Estimated 
Time of 

Travel (min) 

Length to 
Village 

Centre (m) 

Estimated 
Time of Travel 

(min) 

Existing 750 12.3 60 0.2 1,158 $3,681 
Option 2 166 1.4 760 3.0 1,158 $1,303 
Option 1 750 6.3 60 0.2 1,158 $1,912 

 

Table B-5: Vessel Operating Costs 

Option 
Length of 

Channel (m) 
Time of Travel 

(min) 
Number of single 

trips Hourly Cost (USD) 
Annual Cost 

(USD) 
Existing 750 12.3 260 $507.28 $26,939 
Option 2 166 1.4 260 $507.28 $3,041 
Option 1 750 6.3 260 $507.28 $13,739 
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Appendix C: Identified Benefits 
Benefit Description 
Time Savings for 
Vessel 

The government provides the shipping (although the capital costs is funded by donors, the 
government has to meet operating and maintenance costs) and without adequate docking facilities 
in bad weather or low tides ships find they have to continually cruise off-shore thereby absorbing 
additional fuel and oil. Docking facilities will reduce this cost and will reduce shipping times to 
Nukulaelae by 2 days

a
 on average per ship. In addition to the direct cost of fuel, there are indirect 

costs of the government having to pay for overtime to the shipping crew. 
Time Savings for 
Passengers 

Related to the benefit identified above, passengers for the vessel will also benefit from reduced 
waiting times to get on and off the island. 

Lower Cargo 
Losses 

Consumers of shipping services regularly lose cargo or have cargo damaged from handling during 
stevedoring operations in the absence of a wharf berth as well as from capsizing of the workboats 
as they make their way across the reef. 

Vessel Operation 
Savings 

The government owned shipping services must spend additional time loading and unloading 
passengers and cargo through barge transfer operations, particularly given the longer travel 
distances to the existing boat ramp and the longer unloading times. 

Increased 
Mobilization 

There is a historical movement of passengers between Nukulaelae and Funafuti that show an 
increasing trend. The additional shipping services to the island in 2013 resulted in a 52% increase 
in traffic. It is anticipated that with safer transition of passengers and goods the average year-on-
year increase will be maintained resulting in increased revenue for the government. 

Employment 
Generation 

A permanent wharf and increased shipping activity will result in additional needs for employment. It 
is anticipated that a Manager will be appointed to not only manage the visits of the larger vessels 
but also manage the increased number of boats engaged in fishing activities. More confidence in 
the shipping modality to not damage or lose goods will result in increased demand, which in turn 
will require extra personal in stevedoring. 

Economic 
Stimulus 

Benefits associated with local population employment on the project, as well as expenditure by the 
project on the island for things like food and goods during construction. 

Injuries from 
Workboats 

There is a risk of injury and risk to life when workboats from the government vessel enter and 
traverse the reef and lagoon, and then in the offloading at the shoreline. Anecdotally, there have 
been some minor and major injuries that have occurred in the past, and there is the potential for 
drowning when the workboats capsize. 

Fishing 
Improvements 

Greater reliability of fuel supply to the Community Fishing Centre (CFC) to operate all 12 months of 
the year (using the fuel to run their refrigeration).  This will improve the potential of establishing a 
local fishing industry.  Further, should investment be made on a fish market in Funafuti, there is the 
potential for export to Funafuti which would benefit from a more reliable CFC. Improved access for 
fishermen to the open sea through use of the workboat harbour will also provide more reliable 
access in all tidal conditions. 

Pulaka Pit 
Exports 

With improved transit shed storage, and better reliability of shipping services, it is anticipated that 
there would be the potential to export taro and pulaka to Funafuti.  

Access to 
Healthcare 

With some long periods during the year with no government vessel, and combined with the lack of 
reliability, it is assumed that the higher mortality rate in Nukulaelae (compared with Funafuti) can 
be partially attributed to this access issue.  This is expected to improve with greater reliability of 
shipping, a more regular service and better access from the workboat harbour. 

Access to 
Medication 

It is understood that the aid post on the island generally has around 3 months supply for drugs.  
However, there are some months when the ship does not turn up for 2 months.  Therefore, there 
are likely periods when the aid post may run short of medication.  This is likely to result in 
increased number of days that people are ill and therefore unable to work. 

a
 Estimated based on shipping schedules for Nivaga II, provided by Ministry of Communication and Transport. 
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