
Nuku'alofa Urban Development Sector Project (RRP TON 42394-22) 

FINANCIAL AND ECONOMIC ANALYSIS  
 

1. Tonga is a small and highly import-dependent country that relies heavily on official 
transfers and remittances for foreign exchange revenues. Tonga experienced relatively 
stable economic growth of about 2.4% annually over 2000–2005. Subsequent to this period, 
economic growth has been limited—with negative growth recorded in 2007, 2009, and 2010. 
In 2010, the economy of Tonga contracted by about 1.2% as a result of continued 
weaknesses in remittances and tourism receipts caused by slow recovery from the global 
economic crisis in source countries such as New Zealand and the United States. 
Remittances fell by 10% in 2010 and tourism receipts by 13.3% compared with 2009 data. 
The economy is expected to grow by about 0.5% in 2011 driven by donor-funded 
infrastructure activities. Revenue, excluding grants, is expected to remain weak. 
 
A. Nuku’alofa Urban Development Sector Project: Rationale and Selection of 
Subprojects 
 

2. The Government of Tonga has prepared a costed urban infrastructure development 
plan (UIDP) for Nuku’alofa covering water supply, sanitation, drainage, solid waste, roads 
and traffic, transport, electricity, telecommunications, site development, and environmental 
management.1 The UIDP will guide urban infrastructure development for Nuku’alofa in the 

short-term (fiscal year [FY] 2011 FY 2012), medium-term (FY 2014 FY 2016), and long 

term (FY2016/17 FY2031). The infrastructure investments identified in the UIDP are 
generally aligned with urban infrastructure investments identified in Tonga’s National 
Infrastructure Investment Plan (NIIP).2 The estimated investment cost to implement the 
UIDP is $186 million. 
 

3. The project comprises two identified core subprojects, and candidate subprojects, 
which will be identified during implementation. A series of stakeholder consultations was 
undertaken to identify and select suitable core subprojects. Two high priority investments 
identified in both the UIDP and the NIIP—(i) upgrading of the Nuku’alofa water supply (wells, 
storage, and distribution); and (ii) solid waste management—were selected as outlined 
below: 
 

(i) The water supply core subproject will expand the water production by up to 
2,280 cubic meters per day, storage, and distribution capacity of the 
Nuku’alofa water supply. The Nuku’alofa water supply is operated and 
maintained by the Tonga Water Board (TWB). The core subproject will also 
reduce unaccounted-for water from the current level estimated at about 50% 
to less than 25%, replace essential equipment, implement an asset 
management plan, and improve revenue collection, billing, and financial 
management capacity—enabling TWB to improve the delivery of water supply 
services. The Nuku’alofa water supply currently services about 34,000 people 
or about 94% of the population living in the urban and peri-urban areas of 
Nuku’alofa. 

(ii) The solid waste core subproject will expand the environmentally safe waste 
disposal capacity of the existing Tapuhia landfill; replace essential plant and 
equipment, implement an asset management plan; and build accounting, 
billing, and financial management capacity. Solid waste collection and 
disposal services, including the Tapuhia landfill facility, are operated and 
maintained by the Waste Authority Limited (WAL). Core subproject 2 will 

                                                
1
 The UIDP was prepared under Asian Development Bank (ADB) technical assistance (TA) for an Urban 

Planning and Management System (TA 7082-TON) attached to ADB. 2008. Report and Recommendation of 
the President to the Board of Directors: Proposed Asian Development Fund Grant and Technical Assistance 
Grant to the Kingdom of Tonga for the Integrated Urban Development Sector Project. Manila. 

2
 The government endorsed the NIIP in October 2010. 
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enable WAL to deliver more effective and sustainable household waste 
collection services and solid waste disposal operations. 

 

4. The estimated cost of the project is $14.59 million. The investment costs of the core 
and candidate subprojects are provided in Table 1. 
 

Table 1: Project Cost Estimates and Description 
 
Subproject 

Investment Cost 
a
 

($ million) 

Core Subprojects  
Water supply core subproject 6.95 
Solid waste core subproject 2.23 
Candidate Subprojects 2.03 
 Total 11.21 
a
 Includes base costs and physical contingencies. 

Source: Asian Development Bank estimates. 

 
B. Financial Appraisal of Water Supply and Solid Waste Service Providers 
 

1. Tonga Water Board 
 
5. The TWB is a state-owned enterprise (established in 1966) with a board of directors 
that oversees its policy management. The central function of the TWB is the provision of 
quality water supply and services to Tonga’s four urban centers: Nuku’alofa, Neiafu and 
Makave, Holopeka and Pangai-Hihifo, and ’Eua. TWB is also responsible for the upgrading 
of village water supplies which are operated and maintained by village communities. In 
FY2008, Nuku’alofa accounted for 79% of water revenue and 65% of total operations costs. 
 
6. The financial operating performance of the TWB has steadily improved since 
FY2008, with the operating loss falling from T$820,000 in FY2008 to T$167,000 in FY2010. 
This trend is likely to continue in FY2011. Preliminary results year to date in March FY2011 
indicate an operating surplus of T$1.1 million. The steady improvement has been attributed 
to improved water revenue, which increased 35% from FY2008 to FY2010, while total 
operating costs increased by 16%, during a period when tariff rates were unchanged. The 
improved performance has resulted from improved billing and collections rather than water 
leak detection and lowering of water losses. The TWB relies on water user revenue for 
operation and maintenance expenses, and donor grants to fund capital works developments. 
 
7. The last increase in these tariffs became effective on 1 September 2010, although 
the rates were initially determined by TWB management in September 2009 and approved 
by the TWB board in May 2010. These rates involved an average increase in the volumetric 
consumption charge of 5%. Meter rentals were not increased. Before this increase, the tariff 
levels remained unaltered for slightly more than 2 years (July 2008–September 2010); prior 
to that, they remained unaltered for around 4 years (from 2004 to 2008). Given that the 
current tariffs are based on early 2009 service delivery costs, and in view of the impact of 
rising fuel and electricity costs since that date, a revision to water tariffs is required. A 
household survey of 10% of households in Nuku’alofa, conducted in April 2011, indicated 
that the affordability issue and willingness to pay were not significant issues based on the 
current water charges. While there was some level of dissatisfaction with the water supply 
services, there was a willingness to pay higher charges provided the service was improved. 
 
8. In view of the improved financial operating performance of the TWB, the ongoing 
sustainability of TWB operations will depend on (i) the provision of effective management 
leadership to reduce the level of administration services costs; (ii) improvement of water 
distribution management of all water supply premises connections and metering; 
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(iii) improvement in leak detection throughout the water distribution system; (iv) improvement 
in the water billing and collection elements of the financial services function; (v) development 
of a formal asset management plan; and (vi) implementation of annual tariff reviews, 
incorporating production efficiency benchmarking. The project will address these issues. 
 

2. Waste Authority Limited 

9. Waste Authority Limited (WAL) is a 100% state-owned enterprise established in 
2006. Three chief executive officers (CEOs) have been appointed in the short period of WAL 
operation, with the last CEO resigning effective the end of May 2011. The current acting 
CEO is the corporate manager, a recent appointment with several years’ operational 
experience with the TWB. The operational model for WAL was progressively changed to 
discontinue all service contracting out, which was part of the start-up model, bringing all 
activities into the organization. The consequence of this has been a steady deterioration of 
all aspects of the services provided and the management and operational capacity. WAL is 
dependent on the government and donor funding to continue operations. 
 
10. A review of past annual financial reports (Table 2) indicates inappropriate and 
misleading treatment of revenue reporting based on an expectation that all households, 
enterprises, and institutions would pay a monthly charge regardless of whether a waste 
collection service was provided or a regular pickup schedule was maintained. 
 

Table 2: Waste Authority Limited: Profit and Loss Trends 

(T$'000) 

      Revised   
Estimat
e 

 Item FY2008 FY2009 FY2009 FY2010 FY2011 

Audited Accounts 
     Revenue 1,123.3 1,285.0 1,635.0 1,854.3 

 Operating expenses (640.5) (1,824.5) (1,824.5) (1,367.7) 
 Profit/Loss from Operating 

Activities 482.8 (539.5) (189.5) 486.7 
 Finance costs (0.2) (0.4) (0.4) (30.2) 
 Interest 

   
6.6 

 Add: Extraordinary income 
     Government subsidy 340.0 350.0 0.0 0.0 

 Profit/Loss before Tax 822.6 (189.9) (189.9) 449.8 
 Income tax expense (210.1) 216.3 0.0 0.0 
 Non-operating expenses 

     Prior year bad debt written off 0.0 (672.4) (672.4) 0.0 
 Net profit/loss after tax 612.5 (646.0) (646.0) 449.8 
 Realistic Operational Performance 

     Revenue collected 248.0 192.6 192.6 237.7 338.2 

Operating expenses (640.5) (1,022.2) (1,022.2) (1,367.7) (1,416.4) 
Profit/Loss from Operating 
Activities (392.5) (829.6) (829.6) (1,130.0) (1,078.2) 

Finance costs (0.2) (0.4) (0.4) 0.0 0.0 

Add: Extraordinary income 
     Other revenue 0.0 0.2 0.1 32.9 0.0 

Government subsidy 340.0 350.0 350.0 520.0 270.0 

Profit/loss before tax (52.7) (479.7) (479.8) (577.1) 0.0 

AusAID contribution 0.0 46.8 46.8 16.1 0.0 

... = not available, ( ) = negative, AusAID = Australian Agency for International Development. 

Source: Waste Authority Limited. 
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11. The operating loss has risen from T$0.4 million in FY2008 to about T$1.1 million in 
FY2011. As the annual operating costs include depreciation at about T$0.65 million, the 
continued solvency of WAL has required a government or donor subsidy support of about 
T$0.5 million–T$0.6 million annually. The sustainability of current WAL operations is of 
serious concern in respect of (i) WAL board governance and accountability; (ii) WAL 
management operational capacity, capability, and willingness to follow operational guidelines 
and asset management procedures; (iii) financial accounting records and commitment to 
pursue collection of waste household fees in arrears; and (iv) the operational status of plant 
and equipment needed to deliver an effective household and public place waste collection 
system and operate an environmentally safe and effective landfill facility. 
 
12. The existing tariff levels for WAL were established in July 2007 and have not varied 
significantly since that date. A review of the initial tariff was conducted as part of the 
preparation of the WAL Statement of Corporate Intent 2009/10 and approved by the WAL 
board on 19 June 2009. This review of tariffs simplified the then existing 19 categories down 
to 7, involving some establishments moving into a higher tariff band, and introducing a new 
tariff for latex paint disposal. Any revision of these waste management user charges should 
be deferred until the waste management collection to households is being provided through 
a regular and reliable waste collection service. In setting this tariff, WAL must give 
consideration to (i) full cost recovery of service provision; (ii) the nature, extent, and 
frequency of the service and the use of premises where the service is provided; 
(iii) affordability to pay of customers; (iv) volume of waste collected; and (v) methods used 
for disposal of the waste. 
 
13. The waste collection service is an important community service (government policy 
objective) with significant public health, environmental, and economic benefits. Until an 
effective and reliable waste collection service is established, it will be difficult to establish the 
willingness of households to pay according to full service costs. The 2011 household survey 
evidence indicates households do not consider the current universal charges too high, and 
indicates households would pay a higher universal charge provided service delivery was 
improved. Projected WAL revenue, calculated on the assumption that WAL restores effective 
and reliable waste collection services and consumer satisfaction and willingness to pay for 
waste collection services improves, are presented in Table 3. 
 

Table 3: Waste Authority Limited – Projected Revenue 
(T$’000) 

 Item FY2012 FY2013 FY2014 FY2015 FY2016 

Cash receipts from customers 480 660 840 900 960 
Collection ratio 40% 55% 70% 75% 80% 
Operating costs 1,400 1,500 1,600 1,700 1,800 
Net operating loss (920) (840) (760) (800) (840) 
Government subsidy 500 500 500 500 500 
Shortfall revenue required 420 340 260 300 340 
Source: Asian Development Bank. 

    
14. The longer-term sustainability of WAL operations will depend on (i) the provision of 
strong management leadership provided by a competent CEO; (ii) the creation and 
development of an effective senior management level; (iii) development of a sound financial 
and accounting function; (iv) the creation of an effective billing and collection service team; 
(v) development of competent operational service teams at Tapuhia and on the collection 
trucks; (vi) reintroduction, with update revisions, of the plant and equipment operational field 
manuals and procedures; and (vii) development and implementation of a formal asset 
management plan. The funding base for sustainable asset management will depend on 
(i) maintaining an efficient collection of the existing universal service charges; (ii) continuing 
government policy obligation subsidy payments, which should reflect the community-wide 
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collection service components and service to the poor and disadvantaged households; and 
(iii) implementation of alternative funding mechanisms, such as the proposed international 
cruise ship passenger visitor environmental levy. 
 
C. Financial Analysis 

 
1. Methodology 

 
15. A financial appraisal of the two core subprojects was undertaken using with- and 
without-project scenarios over a 20-year operational period, with the residual value at the 
end of this period assumed as zero. The financial costs of the subproject were used, 
including the recurrent replacement costs of capital equipment items, but excluding price 
contingencies. Allowance for resettlement and subproject consultants costs were also 
included.  
 
16. The incremental financial revenue accruing to the TWB directly from core 
subproject 1 (water supply) was assumed to result from improved efficiencies of operations 
(reducing water losses in the well field and the water distribution system component), 
improved and more accurate water meter reading, and improved billing and collection of 
water bills. No tariff rise was taken into account, in the interests of a conservative analysis. 
However, a water tariff increase is overdue and could be implemented on completion of the 
subproject, when a more efficient and reliable water service is demonstrated. Revenue 
collection efficiency was assumed to rise progressively from 75% in 2011 to 90% by 2015. 
 
17. The incremental financial revenue accruing to WAL directly from core subproject 2 
(solid waste) was assumed to result from the improved efficiencies of operations and the 
improved collection of the universal service charge currently levied on households, 
enterprises, and institutions. No tariff rise was taken into account, in the interests of a 
conservative analysis. Revenue collection efficiency was assumed to rise progressively from 
26% in 2011 to 90% by 2018 (a 7-year period of waste collection service efficiency being 
assumed). Additional WAL staff costs of T$110,000 were taken into account, to cover the 
costs of additional staff required at WAL to provide the assumed level of operational and 
revenue collection efficiency. Account was taken of the salvage value recovered through the 
provision of new equipment and operation and maintenance costs savings derived from the 
subproject operational improvements. 
 

2. Financial Internal Rate of Return and Sensitivity Analysis  
 
18. The financial internal rate of return (FIRR) for core subproject 1 (water supply) was 
13%. Four sensitivity test cases were examined: (i) total costs increased by 10%, (ii) total 
revenue reduced by 10%, (iii) total costs increased by 10% and total revenue reduced by 
10%, and (iv) the construction period lengthened by 1 year. Under these scenarios, the FIRR 
values ranged from 9% to 11%. 
 
19. The FIRR for core subproject 2 was 20%. Four sensitivity test cases were examined: 
(i) total costs increased by 10%; (ii) total revenue reduced by 10%; (iii) total costs increased 
by 10% and total revenue reduced by 10%; and (iv) the construction period lengthened by 
1 year. The FIRR values under these scenarios ranged from 12% to 16%. 
 
 D. Economic Appraisal 
 

1. Methodology 
 

20. The analyses were conducted by comparing the discounted costs and benefits under 
with- and without-project scenarios using the economic internal rate of return (EIRR) and the 
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sensitivities of the EIRR to further increases in costs and decreases in benefits as decision 
criteria. The without-project scenario represents a continuation of the existing situation and 
the with-project scenario represents the project investment scenarios. A 20-year evaluation 
period was used and the residual value at the end of this period was assumed as zero. The 
benefits and costs of the project occur as an annual stream, occurring at different points in 
time, as benefits start after expenditure has been completed.  All costs and benefits used for 
the analysis are in 2012 values. 
 

2. Costs  
 

21. The financial costs of the two core subprojects consist of all incremental capital 
expenditures, but exclude price contingencies and interest and other charges during 
construction. Resettlement and consultancy specific to the two core subprojects were 
included. The incremental operation and maintenance costs of the project facilities were 
estimated on the basis of cost parameters developed during project preparation. The 
project’s economic costs include the resource costs for traded and nontraded costs, 
materials, and labor. All costs elements are valued at border prices, with all taxes and duties 
excluded. A standard conversion factor of 0.9 was applied to the financial costs of nontraded 
inputs to calculate economic prices. 
 

3. Benefits 
 

22. Water supply subproject. The benefits of the water supply subproject are 
associated with the improved efficiencies of operations and reduction of revenue water 
losses (in the well field and consumer distribution systems). A number of unquantifiable 
benefits are associated with the subproject. Conserving water supplies by increasing 
efficiencies in water loss detection and management has an important environmental benefit. 
While the view is that the freshwater lens is a plentiful resource, with growing pressures on 
the water system through increasing consumption, pollution loadings, and climate change, 
any attempts to decrease demands on the water supply system have an environmental 
benefit and safeguard this important resource. The cost benefit of improving distribution and 
detection of leaks is to reduce the need for developing new water extraction and storage 
systems. In addition, an unquantifiable economic benefit is associated with the provision of 
additional water storage that increases the capacity to the equivalent of 1 day’s normal water 
supply to Nuku’alofa. This is an important disaster management provision in the case of 
serious disruption to the water supply service caused through cyclone damage interrupting 
the power supply. The supply of a quality water resource after disasters in an important 
health benefit. 
 
23. Solid waste subproject. Quantifiable benefits of the subproject result from improved 
efficiencies of operations. Nonquantifiable benefits include improved community health, as 
poorly managed waste is a major source of health impacts, particularly dengue fever. The 
impacts of burning waste in an urban area are significant for respiratory illnesses. Open 
burning of waste, particularly plastic, also produces toxic and carcinogenic pollutants, 
creating a long-term health impact for the community. Without a regular and reliable 
household waste collection service, households have little choice but to dump or burn their 
waste. 
 

4. Economic Internal Rate of Return and Sensitivity Analysis 
 

24. The EIRR for the water supply subproject was 13%. Four sensitivity test cases were 
examined: (i) total costs increased by 10%; (ii) total revenue reduced by 10%; (iii) total costs 
increased by 10% and total revenue reduced by 10%; and (iv) the construction period 
lengthened by 1 year. The EIRR values under these scenarios range from 9% to 11%. Least 
cost or switching value analysis determined that subproject costs could rise 5% or 
incremental cost savings fall 5%, or the combination of a 4% increase in costs and a 4% 
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decrease in incremental cost savings and revenue increase, for the subproject to retain a 
12% EIRR. The results of the economic analysis are summarized in Table 4. 
 
25. The EIRR for the solid waste subproject was 31%. Four sensitivity test cases were 
examined: (i) total costs increased by 10%; (ii) total revenue reduced by 10%; (iii) total costs 
increased by 10% and total revenue reduced by 10%; and (iv) the construction period 
lengthened by 1 year. The subproject remains economically viable under these adverse 
scenarios, with the financial internal rate of return values remaining well above 12%—the 
lowest value is 24%. Least cost or switching value analysis determined that subproject costs 
could rise 69% or incremental revenue fall 50%, or the combination of a 42% increase in 
costs and a 42% decrease in incremental revenue, for the subproject to retain a 12% EIRR 
(Table 4). 
 

Table 4: Economic Analysis – Results 

Project Component 
Economic Rate 
of Return (%) 

Economic 
Net Present 

Values 
(T$’000) 

Sensitivity 
Indicator 

Water supply subproject    
Base case  13.3 543  
10% increase in total costs 11.5 (206) 1.33 
10% decrease in revenue 11.4 (261) 1.47 
10% increase in total costs + 10% 
decrease in revenue 

9.7 
(1,010) 2.70 

Implementation delayed by 1 year 11.1 (406) 1.65 
    
Solid waste subproject    
Base case 31.2 3,360  
10% increase in total costs  28.0 3,074 1.03 
10% decrease in revenue 27.7 2,738 1.14 
10% increase in total costs + 10% 
decrease in revenue 24.8 2,451 2.06 
Implementation delayed by 1 year 24.3 2,618 2.23 

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

 




