
Sustainable Rural Infrastructure Development Project in Northern Mountain Provinces (RRP VIE 41461) 

ECONOMIC AND FINANCIAL ANALYSIS 
 
1. An economic analysis has been carried out for the proposed project. The project is an 
investment loan characterized by a number of potential subprojects located across 15 provinces 
in the northern mountain region of Viet Nam. These subprojects involve improving critical 
infrastructure, focusing on medium-scale irrigation and rural roads, which have direct impacts on 
the quality of life and incidence of poverty. The project also seeks to influence sector-wide policy 
reform for irrigation infrastructure operation and maintenance (O&M) by establishing asset 
management systems. Economic analyses of three representative subprojects were conducted 
to serve as (i) representative evaluations of economic viability for similar subprojects, and (ii) a 
set of benchmark criteria for the selection of subprojects for ADB financing. The analyses 
placed more emphasis on the objective of establishing benchmark criteria because selecting 
appropriate subprojects is essential to the economic viability of the whole project. 
 
A. Rationale for Government Involvement 

2. The project will begin implementation in 2011 and will be undertaken in the context of 
the new socioeconomic development plan (SEDP), 2011–2015. This SEDP is still being 
formulated but it is clear that it will follow closely the targeted outcomes of the SEDP, 2006–
2010, which include (i) boosting economic growth with the aim of achieving per capita income of 
$950–$1,000 by 2010, (ii) significantly improving people’s material, cultural and spiritual life, and 
(iii) creating institutional and infrastructure foundations to boost the industrialization and 
modernization process and gradual transformation into a knowledge-based economy. 1  The 
SEDP identifies eight broad tasks in achieving these goals, including the development of 
infrastructure. 
 
3. Aspects of the new SEDP of relevance to the project include the following:  

(i) Gross domestic product growth is targeted at an average rate of 7%–8% per year 
in 2011–2015, and the rate of poor households is to be reduced by 2%–3% per 
year on average. 

(ii) Agriculture is to be developed by exploiting the comparative advantages of every 
region and locality, applying techniques for cost minimization, quality 
improvement, increasing product value, and competitiveness.  

(iii) Employment opportunities will be created to eliminate hunger and to reduce 
poverty, a social security system will be developed, and the quality of people’s 
lives and their health and social equality will be ensured. Priority will be given to 
remote and ethnic minority regions, conserving and developing the cultural 
characteristics and values of different ethnic communities.  

(iv) Gender equality measures will be implemented, the position of women improved, 
and children’s rights protected; and  

(v) Environmental and natural resource protection will be enhanced, appropriately 
and efficiently using natural resources, and preventing environmental pollution. 

 
4. The draft 5-year sector plan of the Ministry of Agriculture and Rural Development (to be 
integrated into the national SEDP 2011–2015) has six specific goals within which the project’s 
anticipated outputs fit well: (i) sustainable growth through improvement in productivity, product 
quality, and competitiveness; (ii) improved living standards and conditions for the population 
living in rural areas, especially the poor; (iii) upgraded infrastructure systems to meet agricultural 

                                                 
1  Government of Viet Nam, Ministry of Planning and Investment. 2006. The Five-Year Socio-Economic Development 

Plan, 2006–2010. Ha Noi. 



2 

production requirements and to improve living standards in rural areas; (iv) strengthened 
competitive capacity and international integration of the sector; (v) protected natural resources 
and environment in a sustainable and efficient manner; and (vi) improved management 
efficiency of the sector, ensuring dynamism and effectiveness. 
 
B. Plan Goals 

5. More specific rural infrastructure goals can be found in the objectives set for 2020 in a 
resolution of the 7th Congress.2 These objectives include the prioritization of rural infrastructure 
serving the dual objective of social and economic development. For irrigation, the aim is for 
initial double cropping in paddy areas with a further expansion into cash crops, water supplies, 
and aquaculture. For roads, the provision of year-round motorized access to all communes, 
villages, and hamlets will be prioritized to ensure that health care facilities are accessible. 
Livelihoods will be improved, with attention paid to sustainable poverty alleviation. Capacity 
building will be improved in natural disaster mitigation measures. Investment will be made in 
climate protection of structures including river dikes, sea levees, transportation infrastructure, 
irrigation systems and residential clusters to improve preparedness against typhoons and flash 
floods. Initiatives will be taken to confront challenges presented by climate change. 
 
6. The lives of rural residents will be improved, particularly in disaster-prone areas. This 
focuses on the poor and disadvantaged areas of Viet Nam, and there is specific mention of the 
northern mountains requiring further investment to address the needs of the poor and improve 
their livelihoods. 
 
C. Associated Economic Policies 

7. Government policy gives local authorities the responsibility for setting user fees for rural 
infrastructure so as to recover O&M costs. Given the very limited capacity of some households 
in poor areas to pay such fees, the charges are set at rates that are insufficient to cover 
adequate O&M expenditure. The subsidy needed to provide comprehensive maintenance, 
however, is not provided by provincial budgetary allocations and, as a result, infrastructure 
assets deteriorate. The project has attempted to counter this problem by ensuring adequate 
design standards, strengthening capacities in O&M, and by the use of total asset management 
as a means of sustaining irrigation infrastructure. Without resources (whether from user fees or 
government budgets), however, the sustainability of investments under the project is at risk. 
 
D. Fiscal Impacts 

8. The infrastructure rehabilitated or built under the project will require regular 
maintenance. It is unlikely that local communities will be able to assume significant responsibility 
for this O&M, given the scale of much of the infrastructure. The nature of such infrastructure is 
largely that of public goods, and recovering rents or user charges is difficult. While Viet Nam has 
tolls on some major national road routes, this is not practical for rural roads. For irrigation 
systems, the government has declined to charge for water, although farmers in most systems 
are expected to contribute labor for maintenance each year. Fees are charged for users of rural 
water supply systems and for traders in rural markets. In poor rural areas, however, these fees 
are small compared to the resources needed for effective maintenance of the facilities. 
 

                                                 
2  Resolution of Session X of the Central Executive Committee on Agriculture, Farmers and Rural Areas in setting 

strategic guidelines for the development of SEDP, 2011–2015. 
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9. Maintaining the infrastructure rehabilitated under the project, as well as existing 
infrastructure, will place a significant demand on provincial and district resources. The revenue-
raising capacity of the northern mountain provinces is limited, and insufficient funds are 
allocated for maintenance. For example, only an estimated 30% of the required road 
maintenance in the project’s participating provinces is funded. In Lang Son, the department of 
transport estimated underfunding for road maintenance at 40%–50% for national roads, 60%–
70% for provincial roads, and 85% for district roads. Commune and village roads were not 
maintained at all, the responsibility being transferred to local communities on an unpaid basis. 
Maintenance budgets are allocated by provincial departments of finance based on cost norms 
for maintenance. The maintenance cost norms for lower grade rural roads are 20%–25% of 
what effective maintenance would require. This level of funding is insufficient for the road 
network and tends to be directed to the maintenance of higher level roads. The rural road 
network, managed by districts and communes, is left with a small allocation from the provincial 
budget and whatever can be raised from district and commune revenues. Similar constraints 
affect other types of rural infrastructure. 
 
10. Almost all of the provincial budgets in the region are subsidized by the central 
government. The government has committed to ensure the availability of funds for O&M of 
rehabilitated infrastructure (Table 1). 
 

Table 1: Estimated Funding Requirements for Operation and Maintenance 
($’000) 

 
2011  2012  2013  2014  2015  2016  2017-on 

Year 
Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 

1. Operation and Maintenance Costs        

1.1. Road 0.0 0.0 395.2 790.4 1,383.3 1,976.1 1,976.1 

1.2. Irrigation 0.0 0.0 168.0 336.0 588.0 840.0 840.0 

1.3. Water Supply 0.0 0.0 27.0 54.0 94.5 135.0 135.0 

Total (1) 0.0 0.0 590.2 1,180.4 2,065.8 2,951.1 2,951.1 

2. Sources of Funding        

2.1. Revenue to be Generated 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

2.2. Provincial Allocation  0.0 0.0 177.1 354.1 619.7 885.3 885.3 

      (based on affordability level)        

Total (2) 0.0 0.0 177.1 354.1 619.7 885.3 885.3 
3. Central Government Allocation 
Required 0.0 0.0 413.2 826.3 1,446.0 2,065.8 2,065.8 

 
Source: Asian Development Bank estimates. 
 
E. Economic Risks 

11. Resource allocation has been inadequate for the periodic and routine maintenance of 
rural infrastructure in the northern mountain provinces. The sustainability of economic benefits 
from infrastructure rehabilitated under the project, however, depends on appropriate upkeep of 
facilities. Without proper maintenance, the infrastructure will revert to its previous inadequate 
state. For irrigation systems, this means that fewer hectares will be irrigated as the years go by. 
Road conditions will deteriorate, causing greater costs for transportation. Embankments will 
become susceptible to failure. As a result, the economic benefits expected from infrastructure 
investment will be greatly decreased. The economic internal rates of return (EIRRs) calculated 
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for these infrastructure investments will, in many cases, fall below the cost of capital or even 
become negative. 
 
12. In the process of identifying and selecting subprojects, the provinces and districts will be 
expected to make assurances that maintenance resources will be made available for the 
rehabilitated infrastructure. It is important that these commitments be formalized to the extent 
possible so that at the time of budget deliberations the proper amount of resources will be 
allocated to the maintenance of the subproject infrastructure. 
 
F. Government Commitment 

13. Government commitment has been strong during the preparation of the project. The 
provinces see considerable merit in project outcomes, as they have been developed in a 
participatory manner with several workshops and individual consultations. Provincial and district 
agencies have been cooperative in screening of subprojects and the development of core 
subproject analyses. The central government has indicated willingness to finance about $20 
million towards the implementation of the project, in addition to any taxes and duties foregone. 
 
G. Coordination of Foreign Aid and State-Funded Initiatives 

14. A number of international agencies, bilateral donors and development partners have 
project interests in the rural sector of the northern mountain region, including the International 
Fund for Agricultural Development and the World Bank. The government is also funding 
initiatives, such as the second phase of Program135, which is working in the poorest communes 
and villages. At the provincial level the provincial people’s committees are responsible for 
coordinating these development initiatives to ensure consistency with the provincial SEDPs. The 
committees have a major role in approving identified subprojects. 
 
H. Conditions Attached to the Loan 

15. Most conditions for the project relate to subproject identification and have been 
incorporated in the selection criteria. The project is intended to have some impact upon policy 
development for O&M practices. This forms the main condition of the proposed loan, as it is also 
related to the main risk affecting the maximization of benefits from the investment. Appropriately 
timed and sized provincial budgetary allocations should be established during the subproject 
selection process, which can be monitored after project completion. 
 
I. Economic Analysis of Representative Subprojects 

16. Three representative subprojects were analyzed to determine their suitability for funding. 
For all three subprojects (a rural road, an irrigation scheme, and a village water supply system) 
the EIRRs were in excess of 12%. In each case, the estimates were considered conservative 
and additional benefits from the investments that cannot be readily quantified are expected. 
Sensitivity analyses were conducted to measure adverse impacts of various risk factors on the 
subprojects' viability. The rates of return were robust, regarding issues of subproject cost and 
benefits. However, these subprojects will be at serious risk of having EIRRs below the 
opportunity cost of capital if adequate maintenance is not carried out and the infrastructure 
deteriorates to pre-project conditions within 8–10 years. 
 
17. Detailed economic analyses of three representative subprojects are presented below. 
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1. Rural Road: Ling Nham–Tram Xa Road in Thai Nguyen Province 
 
18. To calculate the economic returns of the subproject the net incremental value benefits— 
both vehicle operating cost (VOC) savings as well as producer surplus in terms of crop 
production—is determined for each year of project life and arranged as a stream of cash flow. 
Costs are similarly arrayed, with construction costs falling in the first 2 years, followed by annual 
maintenance costs in each subsequent year, and a more major periodic maintenance 
expenditure every 8th year after construction. To calculate the cash flow of net project economic 
benefits, the cost cash flow is subtracted from the benefit cash flow. 
 
19. On this basis, the Linh Nham–Trang Xa road and Van Han market subproject is 
expected to be economically viable in that the EIRR has been calculated as 13.4% and the net 
present value of the investment (using a 12% discount rate) is D8.6 billion. 
 
20. The reported economic returns of the subproject are based on the assumption that costs 
and benefits will be as calculated over the life of the subproject. It is useful to examine particular 
risks and check what difference they may make to the economic returns of the subproject. 
Some of these risks include the following: 

(i) Investment cost. While care has been taken to accurately estimate the cost of 
the subproject investment, actual costs may be higher than the calculated 
amount. A 20% increase in the investment cost will cause the EIRR to fall to 
10.1%. The sensitivity factor3 is 2.89 and the switching value4 is at a 111% 
increase in cost. 

(ii) Vehicle operating cost savings. If VOC savings are less than anticipated, the 
economic returns will decrease. A 20% decrease in anticipated VOC savings will 
cause the EIRR to fall to 11.4%. The sensitivity factor is 2.61 and the switching 
value is at 83% of the full expected VOC savings. 

(iii) Traffic growth. If traffic were to grow at only 80% of the anticipated rate the 
EIRR will decrease to 13.1%. The sensitivity factor in this case is 1.69 and the 
switching value is 33% of the full level of anticipated traffic growth. 

(iv) Producer surplus. If the producer surplus induced by the subproject is less than 
expected, the EIRR will decrease. The EIRR will be 13% if the producer surplus 
falls to 80% of its expected level. The sensitivity factor is 1.98 and there is no 
switching value. 

(v) All benefits. If all benefits put together were to decrease by 20% from their 
expected value the EIRR would fall to 10.0% of its expected value. The 
sensitivity factor is 2.90 and the switching value is at 88% of the expected level of 
benefits. 

(vi) Life of project. Project sustainability is always a concern. Many rural 
infrastructure projects suffer from poor quality construction and/or inadequate 
maintenance. At times, natural disasters destroy projects. It has been assumed 

                                                 
3  Sensitivity is the absolute value of the percentage change in the EIRR divided by the percentage change in the risk 

factor (such as cost). A sensitivity level that is greater than 1.0 indicates that a percentage change in the risk factor 
will cause a change in the EIRR of more than 1% of its base case value—indicating a relatively high degree of 
volatility. A relatively low degree of volatility would be indicated by a sensitivity factor level that is less than 1.0. 

4  The switching value is the percentage change in the risk variable that will make the EIRR fall to the level of the 
opportunity cost of capital (which is 12%).  
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that, with adequate O&M, the road and market subproject will last for at least 
20 years.  

2. Irrigation Rehabilitation: Ta Keo Irrigation System in Lang Son Province 

21. The estimated EIRR for this subproject is 13% and the net present value of the 
investment (using a 12% discount rate) is D1.6 billion. Some risks to the subproject include the 
following: 
 

(i) Investment cost. A 20% increase in option III investment cost will cause the 
EIRR to fall to 12%. The sensitivity factor is 0.8 and the switching value is at a 
65% increase in cost (footnotes 3 and 4). 

 
(ii) Command area. If the subproject’s benefited area (975 ha of project irrigation 

coverage) is less than anticipated, the economic return will decrease. A 20% 
decrease in anticipated command area will cause the EIRR to fall to 10%. The 
sensitivity factor is 1.64 (indicating a fairly high degree of volatility) and the 
switching value is at 75% of the expected command area. 

 
(iii) Rice price. Rice is the primary irrigated crop in the subproject area. As a result, 

the price of rice will have an influence on investment profitability. If the price of 
rice decreases (relative to other prices in the economy) by 20%, the EIRR will 
decrease to 11%. The sensitivity factor in this case is 1.4 and the switching value 
is at 72% of the price predicted in the base case scenario. 

 
(iv) Life of project. It has been assumed that, with adequate O&M, Ta Keo irrigation 

subproject will last for at least 20 years.  
 
22. Overall, the Ta Keo subproject is expected to have economic returns that are quite 
attractive and fairly robust. None of the risk factors appear to place the subproject’s economic 
viability in immediate jeopardy. Effective maintenance of the canal infrastructure, however, is a 
basic assumption for this opinion. 
 

3. Water Supply: Dong Van Rural Water Supply in Ha Giang Province 
 
23. The proposed subproject (consisting of three subschemes) is expected to be 
economically viable. Its EIRR is 14% and the net present value of the investment (using a 12% 
discount rate) is D7.0 billion. The economic results differ by the individual schemes, however. 
The expected EIRRs are 18.1% for Ha De, and 24.1% for Mao Sao Phin. Pho Bang, on the 
other hand, will have economic returns of only 8.7%—reflecting the town's much lower per 
household time and resource savings for water access compared to the other two schemes. 
The net present values of the three schemes are D6.4 billion for Ha De, D8.5 billion for Mao Sao 
Phin, and a negative D7.2 billion for Pho Bang.  
 
24. The reported economic returns of the subproject are based on the assumption that costs 
and benefits will be as calculated over the life of the subproject. Some of the risks to the 
subproject include the following:  
 

(i) Investment cost. For the full subproject (all three schemes together) a 20% 
increase in investment cost will cause the EIRR to fall to 11.0%. The sensitivity 
factor is 1.09 and the switching value is at a 30% increase in cost (footnotes 3 
and 4).  
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(ii) Water access benefit. If the subproject’s water access benefit (time and 
resource savings) turns out to be less than anticipated, the economic returns can 
be expected to decrease. A 20% decrease in anticipated water access savings 
will cause the EIRR to fall to 13.0%. The sensitivity factor is 0.93 and the 
switching value is at 68% of the full expected water access savings benefit.  

 
(iii) Alternative enterprise benefit. The level of alternative enterprise investment 

generated by time and resource water access savings can be expected to have 
an influence on the economic returns. If there were a decrease of 20% in such 
enterprises (or in their own returns) the subproject EIRR would decrease to 
12.5%. The sensitivity factor in this case is 0.37 (showing very little volatility) and 
the switching value is at 19% of the predicted level of alternative enterprises 
used in the base case scenario.  

 
(iv) Life of subproject. It has been assumed that, with adequate O&M, the water 

supply schemes will last for at least 20 years.  


