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ECONOMIC AND FINANCIAL ANALYSIS 
 

A. Summary 
 

1. This document provides a cost-effectiveness analysis as an economic analysis of the 
proposed project delivery of a small-scale harbor on Nukulaelae and a financial analysis of the 
project and the Ministry of Communication and Transportation (MCT) shipping services. The 
project aims to improve on the dangerous and inefficient transfer of passengers and cargo 
between the ship and the shore. The facilities to be provided under the project are needed at a 
minimum to improve the delivery of basic goods and services to the population in the outer 
island of Nukulaelae, including (i) food and fuel; (ii) health care and medical care; (iii) potential 
commercial opportunities through trade with the capital Funafuti; and (iv) other services, 
including communication between relatives and friends, among others, which is particularly 
challenging because of the geographical dispersion of Tuvalu. The project addresses the 
community’s basic need for transporting goods and people more safely and efficiently, which will 
contribute to improving the livelihoods and quality of life of people in Nukulaelae.  
 
2. Standard demand analysis for calculating the benefits of the project is not applicable for 
this project. This is because the small population in the target outer islands would yield 
disproportionately low quantifiable benefits relative to investment costs. Instead, a basic needs 
or basic public goods and services provision perspective is more applicable, which takes into 
account that the without-project scenario would negatively impact livelihoods if the population is 
unable to import basic goods.1 Hence, a cost-effectiveness analysis is used to evaluate the 
project from an economic perspective.  
 
3. Two options are considered under the cost-effectiveness analysis: (i) option 1—a wharf 
on the north of the island; and (ii) option 2—a wharf on the south of the island. The main costs 
associated with the proposed wharf are capital construction costs. The main benefits associated 
with the options are the differences in travel time and the potential environmental impact. The 
results of the assessment suggest that option 2 (the southern option) is the most cost-effective. 
The potential environmental implications of the channel in option 1 are expected to be greater 
because of the direction and strength of the current between the lagoon and the ocean.  

 
4. Under the financial analysis, MCT budgets up to 2022 were forecast based on the 
government’s 2016 budget. The analysis shows that the government has sufficient financial 
capacity to sustain the project outputs and the shipping services.  
 
B. Introduction 
 
5. Tuvalu’s outer islands are serviced by large government passenger and cargo ships. As 
the outer islands are surrounded by shallow reef areas, passengers and cargo are transferred 
by small workboats between the ship and the shore. 
 
6. In Nukulaelae, this operation poses several key challenges, which in the worst case put 
people’s lives in danger or result in the loss of or damage to cargo: 

(i) The transfer of cargo and passengers from the ship to the workboats is 
dangerous, particularly in larger swells and bad weather. 

                                                      
1
  The project also involves unquantifiable benefits, including the avoidance of a potential large maritime accident 

(e.g., sinking of a passenger ferry, oil tanker, or fishing boats) with major associated economic costs, along with 
tragic human and environmental losses. 
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(ii) Entering the reef area is also hazardous. Large wave breaks can occur in this 
zone, which requires timing of the workboat to ensure a safe entrance from 
deeper to shallower water of the reef area. 

(iii) Traversing the reef in shallow water involves navigating several coral and rock 
outcrops, and cannot be done at low tide. 

(iv) Unloading and loading passengers and cargo at the existing boat ramp has no 
protection and is exposed during larger storm events, such as swells or waves. 

(v) Cargo is mostly off-loaded manually because of lack of equipment, and is 
inefficient and laborious, particularly for the aging community.  

 
7. Even without the above issues in the transfer operation in the outer island, the 
government ship cannot travel to Nukulaelae in bad weather, so the people of Nukulaelae can 
miss out on cargo as well as transportation to and from Funafuti. This happens at least a couple 
of times per year. The community also noted that cargo sometimes could not be off-loaded in 
rough seas, although passenger transfers were possible.. 
 
8. The proposed workboat harbor aims to improve the transfer operation by providing a 
sheltered area with equipment for shoreline operations, while improving the approach through 
the reef area. It will not address the danger involved in transferring between the ship and the 
workboat off-shore.   
 
9. A smaller element of the project is the development of boat ramps at Nanumaga and 
Niutao. These two portions of the project represent small components, and it is difficult to 
quantify benefits associated with them. These have not been included in the economic 
assessment. 
 
C. Alternative Sites Considered 
 
10. For Nukulaelae, two sites have been considered in the analysis in the engineering 
design: 

(i) Option 1. This incorporates a wharf at the existing boat ramp site in the north of 
the island, as shown in the Economic and Financial Analysis Appendixes 
(Appendix A).2 The works include re-dredging of the exiting channel and 
constructing landing facilities. A key feature of this option is a long dredged 
channel, as this follows the general alignment of the existing low point in the reef, 
and minimizes the environmental impacts. However, this channel could silt up 
within a short period because of the current between the inner lagoon and the 
ocean.  

(ii) Option 2. This option incorporates the construction of a new wharf in the south of 
the island with dredging a new channel and constructing landing facilities, as 
shown in the Economic and Financial Analysis Appendixes (Appendix A). It 
incorporates a shorter dredged channel than option 1. 
  

11. A key feature of the atoll is the lagoon within the reef area. This lagoon is a perched 
lagoon, elevated above the ocean during low tide conditions. Inflows to the lagoon are limited to 
various lower points through the reef. 
 
12. The proposed dredged channel of option 1 represents the existing low point through the 
reef where tidal flows move between the lagoon and the ocean. This movement of flow in this 
                                                      
2
 Economic and Financial Analysis Appendixes (accessible from the list of linked documents in Appendix 2).  
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area results in an associated movement of sediment through the lagoon, and a greater 
likelihood of the dredged channel infilling with sediment. 
 
D. Assumptions and Parameters 
 
13. All costs and benefits have been valued in 2016 constant prices (in many instances 
these were based on prices from earlier time periods, inflated to 2016 values). All values have 
been converted into US dollar equivalent.   
 
E. Cost Estimates 
 
14. The project plans to provide Nukulaelae with suitable harbor facilities for safer and more 
efficient transfer of people and goods to and from the government ships. Toward this end, the 
project will implement infrastructure components such as (i) dredging and seawall construction, 
(ii) provision of a new wharf, (iii) construction of a breakwater, (iv) a new boat ramp, with (v) a 
new road construction, and (vi) provision of storage facilities.  
 
15. The bill of quantities has been provided by the project engineers for option 2 after 
canvasing the potential market in Fiji, Australia, and New Zealand; and cost estimates are 
expressed in US dollars. Option 1 cost estimates have been based on option 2, with an 
additional cost to allow for the additional length of dredged channel. 
 
16. General assumptions on the cost estimates are in the Economic and Financial Analysis 
Appendixes (Appendix B). An overview of the cost estimates is in Table 1. 
 
17. The operation and maintenance (O&M) costs for the two options have also been 
reviewed. The O&M cost for option 1 is expected to be greater than for option 2. This is driven 
by two factors: 

(i) a longer overall channel, and therefore a greater length to maintain; and 
(ii) the larger currents and sediment movement in this area, which is expected to see 

higher sediment infilling over time. 
 

Table 1: Cost Estimates  
($) 

Investment Cost
a
 Option 1 Option 2 

Total financial cost 9,430,878 8,642,618 
Total economic cost 8,676,407 7,951,209 
Operation and maintenance (per annum) 15,536 8,500 

a
 Civil works estimate adjusted to exclude Nanumaga and Niutao boat ramps. 

Source: Asian Development Bank estimates. 

 
F. Identification of Benefits 
 
18. A number of benefits were identified, and are summarized in the Economic and Financial 
Analysis Appendixes (Appendix C). 
 
19. In a review of benefits, both options 1 and 2 will result in similar benefits, with little 
differentiation between them. The key difference is the travel time from the ship to the workboat 
harbor, and from the workboat harbor to the village center. This is governed by the channel 
length in each option and the location of the harbor, summarized in the Economic and Financial 
Analysis Appendixes (Appendix B). 
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A similar exercise was undertaken for the ship operating costs (i.e., the main ship, not the 
workboat). The difference in workboat travel time through the channels results in different 
waiting times for the ship. An estimate of the ship operating costs is in the Economic and 
Financial Analysis Appendixes (Appendix B) and a summary is in Table 2. This assesses only 
the incremental differences between the two options relative to the existing case—not all 
benefits between the existing case and the options.   
 
20. In addition to these differences between the options, option 1 is likely to encourage 
greater sediment flow between the ocean and the lagoon. As the lagoon is perched, additional 
flows between the ocean and the lagoon have the potential to affect the environment. This 
impact is expected to be minimal under option 2. 
 

Table 2: Summary of Travel Costs  
($) 

Option Travel Time Ship Costs Total Reduction 
Existing 3,680.94 26,938.72 30,619.66 
Option 2 1,295.10 2,981.22 4,276.32 26,343.34 
Option 1 1,875.82 13,469.36 15,345.18 15,274.48 
Source: Asian Development Bank estimates. 

 
G. Assessment Results 
 
21. The assessment was undertaken by comparing the net present value of capital 
investment costs and travel cost improvements of both options 1 and 2. This is summarized in 
Table  3.   
 
22. While not all benefits have been incorporated, the options can be compared by a 
comparison of the travel cost improvements (being the incremental differences between the 
existing facility and options 1 and 2) with the capital and operating costs. This is shown in the 
cost per US dollar saved in Table 3. This demonstrates that option 2 is a more cost-effective 
option in reducing travel times and ship operating costs in comparison with option 1. 
 
23. Based on this assessment, option 2 has a reduced financial and economic cost 
associated with the project, and results in savings in travel times to the shoreline, which benefits 
passengers and the ship operating costs. Option 2 is the most cost-effective option. 

 

Table 3: Net Present Value of Costs and Benefits  
($)  

Options 
Costs Travel Cost 

Improvements 
Cost per  
$1 Saved Financial Economic 

Option 1 8,052,319 7,365,153 97,679 75 
Option 2 7,347,274 6,745,798 168,464 40 
Difference (705,045) (619,355) 70,785  

  ( ) = negative.   
  Source: Asian Development Bank estimates. 

 
H. Financial Sustainability 
 
24. The proposed wharf is non-revenue earning, constructed and operated by the MCT in 
coordination with the local community, which receives annual budget allocations for O&M of 
infrastructure assets. The MCT receives about 7% of the total government budget, and about 
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15% of the MCT budget is allocated to maintenance. The MCT maintenance budget has been 
mostly allocated to the shipping fleet, to ensure continued service to carry passengers and 
cargo between the capital and outer islands.  
 
25. With assistance from the Asian Development Bank (ADB) and other development 
partners, ongoing public sector management and public financial management reforms have 
been enhancing the quality of government spending. These include policy actions to (i) improve 
fiscal management policies and processes; (ii) reform public procurement; (iii) rationalize public 
enterprises; (iv) rebuild fiscal buffers in the Consolidated Investment Fund; and (v) develop the 
government asset management plan, among others, through a series of coordinated budget 
support operations.3 Such reforms have helped expand fiscal space and refocus scarce 
resources toward funding essential government functions and services.  
 
26. The Deferred Maintenance Fund was created in 2015 to transfer funds to the Tuvalu 
Development Fund for long-term maintenance of government assets. The Ministry of Finance 
and Economic Development and the Ministry of Public Utilities and Infrastructure are tasked to 
manage the fund. The fund allocates A$0.5 million in 2016, and its use will be guided by a 
maintenance policy that the government is currently developing. At the end of July 2016, a high-
level dialogue was held between the government and development partners, and a draft Tuvalu 
Policy Reform Matrix Phase IV was presented and discussed—including further development of 
the maintenance policy and asset management plans in addition to the start of the Deferred 
Maintenance Fund. Asset maintenance plans are expected to be prepared for all government 
assets with a value exceeding $200,000. This policy reform matrix will be finalized toward the 
end of 2016.   
 
27. The Pacific Regional Infrastructure Facility has been working with the government on the 
Tuvalu Infrastructure Strategy and Investment Plan Update and the asset management 
framework4—strengthening the link between infrastructure planning and budgeting, including 
ensuring adequate budget allocation for maintenance. Each major infrastructure will have an 
asset health index, including information about its physical condition, service levels, and 
vulnerability. More information on the maintenance requirements of existing assets will help 
provide better estimates of maintenance expenditures so that enough funds are allocated in the 
budget or to draw down from the Deferred Maintenance Fund. 
 
28. On the government revenue side, a recent boom in fishing license revenues—stemming 
from the Parties to the Nauru Agreement’s implementation of a regional vessel day scheme—
has allowed Tuvalu to reverse previous fiscal deficits into annual surpluses, averaging the 
equivalent of 12% of gross domestic product in 2012–2015.5 As the increase in fishing license 
revenues is mostly structural, higher collections are expected to persist and should continue to 
contribute to rebuilding of fiscal buffers while allowing for sensible increases in essential 
government spending, including on infrastructure O&M. 

                                                      
3
  ADB. 2012. Report and Recommendation of the President to the Board of Directors: Proposed Policy-Based Grant 

to Tuvalu for the Strengthened Public Financial Management Program. Manila; ADB. 2015. Report and 
Recommendation of the President to the Board of Directors: Proposed Policy-Based Grant to Tuvalu for the 
Strengthened Fiscal Sustainability Program. Manila. 

4
  The Pacific Regional Infrastructure Facility is a multi-agency coordination mechanism aimed at improving the 

delivery of development assistance from donors and development partners to the infrastructure sector in the Pacific 
region. The facility supports infrastructure development and maintenance in Pacific island nations through 
investment coordination, research, and technical assistance. 

5
 More information on the vessel day scheme is available at Parties to the Nauru Agreement. 

http://www.pnatuna.com/ 
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29. To maintain the project outputs properly, maintenance dredging after every major 
tropical cyclone will be required, while other steel or concrete structures will not need major 
maintenance works. Major cyclones have hit Tuvalu once every 10 years on average, and 
dredging would cost A$500,000–A$1,000,000 depending on the number of islands affected. 
Since dredging equipment is unavailable in Tuvalu as of 2016, it has to be mobilized from 
perhaps Fiji. On average, therefore, at most A$100,000 per annum is estimated to be required 
for maintenance dredging, while annual land lease costs are only about A$9,000 (for 3 acres at 
A$3,000 per acre per year). Forward budget projections indicate that the MCT will have 
sufficient financial resources to cover the project’s associated annual O&M costs over the 
medium term (Table 4).  
 
30. The project will also provide capacity building for government agencies and island 
communities to establish sustainable O&M arrangements. It is recommended that the grant 
agreement link maintenance financing of the new Nukulaelae harbor to the Deferred 
Maintenance Fund and the disaster restoration facility that is being established. Taken together, 
these recent positive fiscal developments should be able to provide sufficient funding to cover 
regular and periodic maintenance costs for the new harbor, and other government assets.   
 

Table 4: Ministry of Communication and Transport Budget Projections  
(A$)  

Item 2015e 2016b 2017p 2018p 2019p 2020p 2021p 2022p 
Revenues 7,852,583 7,424,698 7,103,667 6,746,005 6,763,689 6,781,727 6,800,126 6,818,892 
 Taxes 75,752 157,620 160,772 163,988 167,268 170,613 174,026 177,506 
Fees and  
charges 7,776,831 7,267,078 6,942,895 6,582,017 6,596,421 6,611,114 6,626,100 6,641,386 
Marine 
Department 1,649,563 692,250 706,095 720,217 734,621 749,314 764,300 779,586 

 TV 5,963,033 6,338,028 6,000,000 5,625,000 5,625,000 5,625,000 5,625,000 5,625,000 
 Other charges 164,235 236,800 236,800 236,800 236,800 236,800 236,800 236,800 
Expenditures 6,229,836 5,073,238 5,155,424 5,355,501 5,470,970 5,589,059 5,709,826 5,833,335 
Recurrent 
expenditures 4,663,697 5,023,238 5,146,424 5,246,501 5,361,970 5,480,059 5,600,826 5,724,335 

  Staff 
(including 
travel and 
communi-
cation) 2,251,060 2,739,587 2,798,539 2,854,509 2,913,766 2,974,253 3,035,996 3,099,021 

 Goods and 
services 244,219 382,111 393,574 401,446 411,482 421,769 432,314 443,122 

  Fuel and oil 796,768 983,878 1,013,394 1,033,662 1,059,503 1,085,991 1,113,141 1,140,969 
  Maintenance 1,231,572 743,962 766,281 781,606 801,146 821,174 841,703 862,746 
  Other 140,078 173,700 174,636 175,278 176,072 176,870 177,672 178,477 
Non-recurrent 
expenditures 1,566,139 50,000       

Project 
expenditures   9,000 9,000 109,000 109,000 109,000 109,000 

  Maintenance 
dredging     100,000 100,000 100,000 100,000 

  Land lease   9,000 9,000 9,000 9,000 9,000 9,000 
Ministry 
Balance 1,622,747 2,351,460 1,948,243 1,490,504 1,292,719 1,192,669 1,090,300 985,558 
b = budget, e = estimate, p = projection. 
Source: Asian Development Bank estimates based on the Tuvalu 2016 National Budget. 

 


