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ECONOMIC ANALYSIS 
 
A. Introduction 
 
1. The Water Efficiency Improvement in Drought-Affected Provinces Project will modernize 
eight irrigation systems in five drought-affected provinces of Viet Nam (Binh Thuan, Dak Lak, Dak 
Nong, Khanh Hoa, and Ninh Thuan) through three outputs: (i) irrigation management services 
strengthened, (ii) modernized infrastructure developed, and (iii) efficient on-farm water management 
practices adopted. The modernized systems will enhance the provinces’ ability to manage 
climate variability, improve water productivity of agriculture, and increase incomes by supporting 
farmers to grow high-value crops (HVCs). 
 
B. Sector Assessment 
 
2. Starting in the mid-1970s the government of Viet Nam has invested heavily—around $6 
billion, accounting for some 80% of all capital expenditure in the agriculture sector—in 
developing the country’s irrigation and drainage infrastructure. As a result, Viet Nam’s irrigation 
coverage is one of the highest in the Southeast Asia region with around 4.5 million hectares 
(ha)—or 50% of its arable land area—supported by irrigation infrastructure.1 However, Viet 
Nam’s irrigation water productivity (crop per drop) is low in comparison with similar countries of the 
region. Over half the irrigation systems operate below their potential capacity because of partial 
development of distribution networks and the poor condition of the asset base.2 There is growing 
recognition of the need to improve agricultural water efficiency, especially in the context of 
increasing climate vulnerability and growing competition for water from other sectors (urban and 
industrial). The central highlands and south central coastal regions are particularly vulnerable to 
climate variability; the El Niño-associated drought that occurred during 2014–2016 was the most 
severe in 40 years. The government’s agriculture restructuring policy highlights the need to 
modernize irrigation systems to support crop diversification to improve the water productivity of 
agriculture, enhance agriculture competitiveness, and increase the agriculture sector’s resilience to 
climate change.  
 
C. Economic Rationale 
 
3. Faced with growing water scarcity and economic drivers, farmers in the central highlands 
and south central coastal regions are shifting from rice to HVCs (such as mango, dragon fruit, coffee 
and pepper) that require less water and are more suited to the local agro-climatic conditions. 
However, irrigation systems designed for flood irrigation are not suited for irrigation of these crops, 
which require a reliable source of water that can be accessed on demand. The modernized piped 
irrigation systems supported by the project meet this requirement, and will encourage more farmers 
to shift to HVCs. The modernized systems will improve irrigation water use efficiency by improving 
water management, reducing distribution losses, and promoting investments in on-farm water-
efficient application technologies. These investments will contribute to improved efficiency in the use 
of other agricultural inputs such as fertilizer and pesticides, which will reduce agricultural runoff (a 
major contributor to nonpoint source water pollution). Hence, in addition to direct benefits to farmers 
who will have access to the piped irrigation system, the investment can be justified on the basis that 
it constitutes a public good (i.e., has significant positive externalities).   
 
 

                                                           
1  Food and Agriculture Organization of the United Nations. AQUASTAT Irrigation Areas Viet Nam (accessed 21 June 

2018). 
2  Sector Assessment (Summary): Agriculture, Natural Resources and Rural Development (accessible from the list of 

linked documents in Appendix 2). 

http://www.adb.org/Documents/RRPs/?id=49404-002-3
http://www.fao.org/nr/water/aquastat/data/irrs/readPdf.html?f=VNM-IRR_eng.pdf
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D. Demand Analysis 
 
4. The demand analysis focuses on major HVCs that will be supported by the modernized 
piped irrigation systems, including dragon fruit, coffee, pepper and mango.3 Once the irrigation 
systems are fully operational, incremental production is expected to reach 10,000 tons/year (t/y) of 
dragon fruit, 6,800 t/y of coffee, 2,100 t/y of black pepper, and 4,000 tons/year of mango. The basis 
for these yield increases is primarily the improved reliability of irrigation water, which will encourage 
farmers to improve on-farm practices and invest in HVCs. Compared to 2015 production levels, 
incremental production under the project accounts for 1.1% of dragon fruit, 0.5% of coffee, 1.2% of 
pepper, and 0.6% of mango. Viet Nam is a leading producer of coffee and pepper (the dominant 
highland crops) with well-established local and export market chains links. Products from the coastal 
subprojects (dragon fruit and mango) are not major export products, but market linkages for the 
export and local distribution of these products are also well established. Therefore, the incremental 
outputs of these crops are expected to be absorbed without material impact on the market prices, 
given the increasing demand for these high-value crops in both export and local markets.4 
 
E. Alternatives Analysis 
 
5. The project will introduce pressurized piped irrigation systems to meet a higher level of 
service (i.e. a more reliable supply of water that can be accessed on demand) as required by 
farmers diversifying into HVCs. The alternative (rehabilitating the existing canal-based system)  is 
not a viable option because it does not meet the desired level of service. The proposed pipe 
distribution systems will be more cost-effective in the long term because they require less 
maintenance. Buried pipes are less susceptible to deterioration and physical damage from 
regular and extreme weather. Pipe systems also enable metering and charging, thus supporting 
cost-recovery for sustainable operation and maintenance (O&M). Alternative pipe layout options 
were considered and the least-cost option was selected in each subproject. Costs were 
minimized by limiting the offtake hydrants and ensuring pipe diameters were appropriate to the 
system capacity.  
 
F. Cost–Benefit Analysis 
 
6. Assumptions. The economic analysis was carried out for each subproject and the overall 
project by comparing with- and without-project scenarios, following ADB guidelines.5 The without-
project scenario assumes crop production declines over the 25-year project lifespan because of 
increasing water scarcity. Financial costs and benefits were converted to economic values using the 
world price numeraire. Economic costs and benefits were expressed in constant 2018 prices, using 
an exchange rate of D22,795 = $1. Transfer payments such as taxes, duties and subsidies are 
excluded in calculating economic values. In the case of major tradable goods, economic values are 
based on border parity prices.6 For non-traded goods and services, a standard conversion factor of 
0.9 was used. The economic opportunity cost of the capital of 9% was assumed. 
 
7. Economic benefits. The economic benefits were derived based on the incremental outputs 
generated by four types of benefits: 
(i) enhanced crop yields because of increased and more reliable water during the dry 

                                                           
3  The analysis is restricted to these crops, but other crops (such as grapes, apples and vegetables) will also be grown.  
4  Production figures for mango, coffee and black pepper available from Statista. 2015 figures on dragon fruit are for 

Viet Nam’s exports (a subset of production) as reported by AsiaFruit. 
5  Asian Development Bank. 2017. Guidelines for the Economic Analysis of Projects. Manila. 
6  These include traded commodities of rice, maize, coffee and pepper using the World Bank commodity price 

projections and converting them to border prices for the project area. Fertilizer prices were also based on World 
Bank commodity price projections. Detailed analyses are in the Detailed Economic Analysis in Subproject Reports 
(accessible from the list of linked documents in Appendix 2 of the Report and Recommendation of the President).  

http://www.statista.com/
http://www.fruitnet.com/asiafruit
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season, with weighted average yield increases of 8% for dragon-fruit, 7.25% for mango, 
18.8% for coffee, and 19.1% for pepper; 

(ii) improved average quality of production resulting from the increased proportion of better-
quality crops, which results in higher average prices, with increases expected to average 
2.5% for dragon-fruit, 11.2% for mango, 3.2% for coffee and 2.1% for pepper; 

(iii) conversion from lower-value crops (rain-fed maize is used as a proxy for such crops) or 
fallow, to HVCs (all subprojects have areas of HVCs, but also incremental areas yet to be 
converted) (Table 1); and 

(iv) the reversal of the without-project deterioration in water supply and/or quality. The  decline 
in canal or ground-water availability in the without-project scenario will over time lower 
without-project production; this is accounted for in the computation of incremental 
production under the with-project scenario. 
 
Table 1: Expected Land Use by Crop Under With- and Without-Project Scenarios 

Without Project With Project 

Traditional Crops High-Value Crops Traditional Crops High-Value Crops 

Crop ha Crop Ha Crop ha Crop ha 

Rice        1,975  Pepper         972  Rice          2,085  Pepper         1,885  
Maize        5,202  Coffee      5,614  Maize            328  Coffee         7,492  
Grass           143  Cashew         170  Grass            419  Cashew            350  
Fallow           652  Grape           98  Fallow                   Grape            789  
Veg.        1,377  Apple 42  Veg.          2,773  Apple            267  
  

 
Mango      3,669    

 
Mango         4,000  

   Dragon fruit      1,791     Dragon fruit         1,960  
   Onion         200     Onion            800  
    Garlic         200      Garlic            400  

ha = hectare 
Source: Asian Development Bank estimates. 
 

8. Economic cost. The financial cost of the project investment is D2,808.3 billion ($124.26 
million), which is D2,078.7 billion ($91.98 million) in economic terms. Costs include construction, 
detailed design and supervision, resettlement compensation,7 O&M during the implementation 
period, and connections for farmers to the piped water distribution system. The routine 
maintenance costs are estimated at 1% of the capital cost for canal-based systems and 0.05% 
for pipe based systems. Periodic maintenance is estimated at 30% of the capital cost for both 
canal-based and piped systems. Operating costs are computed based on the actual cost 
incurred by farmers in pumping water from surface or groundwater sources. Farmers adopting 
gravity-fed piped systems will not incur additional pumping costs and will therefore have a 
relatively lower O&M requirement. Farmers pumping water from upgraded canal distribution 
systems or piped systems to their farms will incur higher O&M costs. Total routine annual O&M 
for the eight subprojects is expected to be D12.8 billion.8 Major (periodic) maintenance is assumed 
to occur every tenth year for repairs or replacements of sections of underground pipes, relining 
canals, the purchase of new pumps and other major items. 
 
9. The net present value of net economic benefits of the overall project is estimated to be 
D2,965.8 billion assessed at a discount rate of 9%. The flows of economic costs and benefits are in 
Table 2.9 

                                                           
7 The resettlement scheme administration cost is an economic cost estimated at 10% of the resettlement estimate. 
8 Payment for irrigation services being introduced under the 2017 Law on Hydraulic Works. Corresponding 

regulations are under development. Output 1 of the project will support the introduction of irrigation service charges 
within the context of one or more subproject irrigation systems. 

9 More detailed discussions of each subproject are provided in Detailed Economic Analysis in Subproject Reports 
(accessible from the list of linked documents in Appendix 2). 
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Table 2: Net Economic Benefits for Overall Project 
(Unit: D million)  

 
( ) = negative, EIRR = economic internal rate of return, ENPV = economic net present value. 
Note: The negative benefit in Cam Ranh-Suoi Dau subproject in 2021 (the first year of operation) results from loss of income due to farmers retrofitting on-farm 
irrigation systems with water efficient application technologies. Such retrofitting was not required for any other subprojects. 
Source: Asian Development Bank estimates. 

Khanh Hoa Dak Lak

Tra Tan

Du Du-Tan 

Thanh

Thanh Son-

Phuoc Nhon

Nhon Hai-

Thanh Hai

Cam Ranh-

Suoi Dau

Dak Lak 

Composite Cu Jut Dak Mil

2018 89,911         (89,911)      

2019 200,424       (200,424)    

2020 843,694       (843,694)    

2021 813,001       25,960    (11,899)       14,159      28,220        (784,781)    

2022 220,459       13,611      12,591    79,937    17,011        33,194    91,351        50,699      18,213    24,463    327,459      93,389       

2023 4,729           13,611      30,925    92,947    36,188        77,453    110,080      96,095      42,498    57,081    543,267      524,927     

2024 13,611      41,969    95,118    48,989        105,114  111,616      139,155    57,676    77,467    677,104      663,493     

2025 13,611      44,178    97,277    50,596        110,646  113,134      138,321    60,711    81,544    696,408      682,797     

2026 13,611      44,178    99,426    51,056        110,646  114,662      137,838    60,711    81,544    700,063      686,452     

2027 13,611      44,178    101,559  53,278        110,646  116,172      137,669    60,711    81,544    705,758      692,146     

2028 13,611      44,178    103,652  60,241        110,646  117,686      136,956    60,711    81,544    715,616      702,005     

2029 13,611      44,178    105,735  71,395        110,646  119,196      136,205    60,711    81,544    729,611      715,999     

2030 13,611      44,178    107,807  85,496        110,646  120,702      135,415    60,711    81,544    746,500      732,889     

2031 637,735     44,178    109,885  105,477       110,646  122,205      134,587    60,711    81,544    769,234      131,499     

2032 96,141      44,178    111,953  127,124       110,646  123,703      133,721    60,711    81,544    793,581      697,440     

2033 13,611      44,178    114,014  158,713       110,646  125,202      134,355    60,711    81,544    829,365      815,754     

2034 13,611      44,178    116,065  188,725       110,646  126,698      134,983    60,711    81,544    863,551      849,940     

2035 13,611      44,178    118,105  220,004       110,646  128,190      135,605    60,711    81,544    898,984      885,373     

2036 13,611      44,178    120,135  245,749       110,646  129,678      136,220    60,711    81,544    928,863      915,252     

2037 13,611      44,178    122,155  271,675       110,646  131,163      136,830    60,711    81,544    958,903      945,292     

2038 13,611      44,178    124,165  289,925       110,646  132,644      137,433    60,711    81,544    981,246      967,635     

2039 13,611      44,178    126,165  304,103       110,646  134,121      138,030    60,711    81,544    999,499      985,887     

2040 13,611      44,178    128,154  310,990       110,646  135,594      138,621    60,711    81,544    1,010,440   996,829     

2041 720,264     44,178    130,134  322,509       110,646  137,064      139,206    60,711    81,544    1,025,994   305,729     

2042 13,611      44,178    132,104  310,771       110,646  138,530      139,786    60,711    81,544    1,018,271   1,004,660  

2043 13,611      44,178    132,104  310,771       110,646  138,530      139,786    60,711    81,544    1,018,271   1,004,660  

2044 13,611      44,178    132,104  310,771       110,646  138,530      139,786    60,711    81,544    1,018,271   1,004,660  

ENPV (9%) 2,965,758  

EIRR 23.7%

Year

Economic 

Costs 

Economic 

O&M Costs Full Project

Project Net 

Cash Flow

Binh Thuan Ninh Thuan Dak Nong

Economic Benefit Stream
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G. Sensitivity Analysis 

10. The sensitivity analysis was conducted with respect to increased costs and reduced 
benefits, using the switching value method (Table 3). It confirms that all subprojects and the 
overall project are robust with respect to economic viability against negative scenarios.  

Table 3: Summary Subproject Sensitivity Analysis 

 
EIRR = economic internal rate of return, NPV = net present value, O&M = operation and maintenance.  
Source: Asian Development Bank estimates. 

H. Household and Poverty Impact 

11. The project will benefit 39,140 households, of which 5,800 (14.8%) are assessed as 
poor, significantly above the national average of 2.76% in 2014.10 The investment project is thus 
pro-poor, and its poverty impact is considered significant. Nonetheless, there will be differences 
in poverty impact across the eight subprojects. The Du Du-Tan Thanh subproject has the lowest 
impact on the poor (who account for 2.9% of beneficiary households), and the Thanh Son-
Phuoc Nhon subproject has the highest (28.3% of beneficiary households). The annual 
incremental revenue to be generated by the project 10 years after construction is estimated at 
D18.2 million per household, while the annual incremental cost is estimated at D0.3 million per 
household. The annual incremental net benefit is D17.9 million per household, which is about 
16.1% of the average rural household income per annum in Viet Nam (D111.1 million).11 

                                                           
10 Poverty impacts have been assessed on a subproject basis, as detailed in individual subproject reports (accessible 

from the list of linked documents in Appendix 2 of the Report and Recommendation of the President). Poverty data 
were downloaded from the PovcalNet Database. 

11  The annual average rural household income was derived based on the monthly average rural income per capita 
D2,437,000 (http://www.gso.gov.vn/default_en.aspx?tabid=783) and the average household size of 3.8 persons 
(United Nations, Department of Economic and Social Affairs, Population Division. Household Size and Composition 
2017. 

(D billion) (D million)

Tra Tan Subproject 23.3% 269% 486% 45% 153.0 17.3

Du Du-Tan Thanh Subproject 31.2% 350% 1402% 32% 497.9 99.3

Thanh Son-Phuoc Nhon Subproject 18.4% 285% 965% 40% 470.1 9.4

Nhon Hai-Thanh Hai Subproject 27.1% 323% 1324% 35% 444.1 23.6

Cam Ranh-Suoi Dau Subproject 26.6% 307% 580% 40% 481.0 11.0

Dak Lak Composite 22.2% 241% 670% 46% 463.2 47.9

Cu Jut Subproject 22.9% 261% 541% 44% 208.1 26.9

Dak Mil Subproject 21.0% 233% 424% 50% 250.9 13.8

23.7% 280% 42% 2,965.8 18.2Full Project

Base Case 

EIRRSubproject

NPV (9%)

Average 

Incremental 

Household Income

Sensitivity Analysis (for 9% EIRR)

% of Base Case Levels

Investment Cost Increase 

Switching Value

O&M Cost Increase 

Switching Value

Benefit Decrease 

Switching Value

Binh Thuan Province

Ninh Thuan

Khanh Hoa

Dak Lak

Dak Nong

http://www.gso.gov.vn/default_en.aspx?tabid=783
https://population.un.org/Household/index.html#/countries
https://population.un.org/Household/index.html#/countries

