
Climate-Friendly Agribusiness Value Chains Sector Project (RRP 48409-003) 

ECONOMIC AND FINANCIAL ANALYSIS 

A. Macroeconomic Environment 

1. Between 2012 and 2017, Myanmar’s GDP grew at the range of 5.9 to 8.4%. Growth in the 
non–renewable natural resources and agriculture sector however registered much slower or even 
mildly negative growth. Its growth never exceeded 3.6%, while the industry and services sectors 
consistently grew at no less than 8.0% per annum. Exports experienced strong growth between 
2013 and 2015, but declined considerably in 2016, in part as a result of climate impacts that 
affected agricultural production and falling commodity prices. The main export earner by value is 
the export of natural gas to Thailand. Sales of gems and precious stones is also an important 
income source. The main agricultural exports are rice, beans and pulses, timber, and fish. There 
is significant unregulated and unreported export between Myanmar and its neighboring countries.  

Table 1: Selected National Economic Indicators 
 Fiscal Year 

Indicator 
2012–
2013 

2013–
2014 

2014–
2015 

2015–
2016 

2016–
2017a 

GDP per capita ($, current) 1,138 1,135 1,262 1,134 1,196 
GDP growth (%, constant prices) 7.3 8.4 8.0 7.0 5.9 
  Agriculture 1.7 3.6 2.8 3.4 (0.4) 
  Industry 8.0 11.4 12.1 8.3 8.9 
  Services 12.0 10.3 9.1 8.7 8.0 
CPI (annual % change) 2.8 5.7 5.9 11.4 6.8 
Export growth (annual % change) 1.1 8.9 11.2 (11.1) (2.0) 
( ) = negative, CPI = consumer price index, GDP = gross domestic product. 
a estimates 
Sources: ADB Key Indicators (2017). 
 

2. The project is in the central dry zone (CDZ), which covers more than 54,000 square 
kilometers in the center of the country, encompassing 58 townships. Approximately 13.5 million 
people (25% of the population) live in the CDZ. The CDZ receives less rain than the average for 
Myanmar, and is particularly affected by food security issues; many residents live near the poverty 
line and are sensitive to shocks to Myanmar’s economy.  

B. Demand Analysis and Project Rationale 

3. Many CDZ inhabitants rely on rainfed agriculture and the production of sesame, beans 
and pulses as their major livelihood support. These are important crops historically, and can 
normally be grown when other crops fail. Although Myanmar is the world’s leader in the production 
of sesame—producing 50% more than the next largest producer—its accounts for less than 3% 
of global trade in sesame, and it faces increasing competition from other producers that supply 
higher-quality exports. Myanmar has also been a significant player in the supply of beans and 
pulses to the world, ranking around fifth in the export market, with most exports going to India. 
Black gram, green mung bean (green gram), pigeon pea, and chickpea comprise over 90% of the 
total export value of pulses and beans. Myanmar’s products are generally of lower quality, and 
face increasing competition from other countries with higher-quality products.   

4. Myanmar has strong comparative advantages in the production of food crops but is 
currently constrained by low levels of competitive advantage, resulting in low and uncertain 
margins and inadequate investment. Also, the competitive advantage of these crops is declining. 
Despite high total production levels, crop yields are remarkably low, due to poor water access 
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and management, lack of access to quality seed, use of poor quality inputs, absence of farm 
labor, lack of farm mechanization, land tenure problems, and lack of access to adequate crop 
financing. New weather patterns in Myanmar, considered the second-most vulnerable country 
globally to the effects of climate change,1 are putting farmers under stress. While precipitation 
amounts have been largely unchanged since 1990, the rainy season has become shorter, with 
more rain over a shorter time, and thus increased flooding.2 

5. There is a need to support value chains to increase production and improve the quality 
and reputation of Myanmar’s exports, and gain access to new markets that demand higher quality 
and quality assurance. The CDZ will not be able to take full advantage of these opportunities 
without investment in improved seeds; production facilities; post–harvest processing, storage and 
quality standards; and certification.  

C. Methodology 

6. Economic analysis was conducted on three sample subprojects: (i) the Department of 
Agriculture (DOA) Chepa seed farm subproject to support seed production for rice, green gram 
and black sesame; (ii) the minor canal rehabilitation subproject; and (iii) tubewell irrigation 
subproject in Kunn Village, Pakokku, Magway Region. The first subproject falls under sub-output 
1.1 (infrastructure for seed production and certification enhanced), and the two other subprojects 
fall under sub-output 1.2 (climate-resilient water management infrastructure). 

7. The analysis follows Asian Development Bank (ADB) guidelines.3 For each subproject, 
the analysis compares the with–project scenario against the without–project scenario to derive 
the incremental costs and benefits of the investments. This document summarizes the economic 
and financial analysis methodology and results; detailed documentation of the derivation and 
estimation of the cost and benefits streams are presented in the supplementary document.4 

8. The economic analysis is based on the following assumptions: (i) the analytical timeframe 
for the subprojects is 25 years; (ii) economic costs and benefits are expressed in constant 2018 
prices and are valued using the domestic (MK) price numéraire; (iii) the assumed real exchange 
rate is $1 = MK1,360; (iv) taxes and duties, interest and price contingencies are excluded from 
the economic cost, but physical contingencies are included; (v) the shadow exchange rate factor 
is 1.03; (vi) the shadow wage rate factor is 0.8; and (viii) the economic opportunity cost of capital 
is 9.0%.  

D. Chepa Seed Farm Subproject 

9. Subproject selection criteria. The project will rehabilitate 10 selected DOA seed farms 
in the CDZ. Key activities include improving the infrastructure (e.g., irrigation, drainage, buildings, 
farm and post–harvest machinery and equipment, and seed testing equipment). The ten DOA 
seed farms were chosen because of their strategic location. The farms will prioritize the production 
of registered seeds for pulses and oil seeds.  

 

                                                      
1 Germanwatch. 2016. Global Climate Risk Index. Bonn. 
2  International Water Management Institute. Water Resource Assessment of the Dry Zone of Myanmar (2012-2013). 

Nay Pyi Taw. 
3  ADB. 2017. Guidelines for the Economic Analysis of Projects. Manila. 
4   Detailed Economic and Financial Analysis (accessible from the list of linked documents in Appendix 2 of the report 

and recommendation of the President). 
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10. Subproject costs. The capital investment costs are $595,610, including a 10% 
contingency, and an additional $658,592 in associated support for smallholder seed producers 
and farmers through a range of training and capacity development activities. In addition to direct 
investment costs, the project will incur expenses for project management activities. These indirect 
project management costs are not directly attributable to a sample subproject, and are thus 
prorated and included as an indirect investment costs. Operation and maintenance (O&M) costs 
are calculated as $33,142 (estimated at 2.5% of irrigation infrastructure and road costs, 1.5% of 
building costs, 10% of machinery and equipment costs, and 1% of total associated activities 
costs).  

11. Subproject benefits. Projected changes in the Chepa seed farm’s cropping pattern and 
crop yields of the Chepa seed farm are summarized in Table 2. While the change in cropping 
intensity is minor, crop yield at the seed farm level is expected to increase substantially. In 
addition, during the winter–summer (non-monsoon) season, the farm will switch from Sin Akari 
rice to production of green gram and black sesame seeds. Crop yields for the certified seed 
growers in Shwebo District, who use the seed farm’s registered seeds, are also provided in Table 
2. 

Table 2: Cropping Pattern and Yield – Chepa Seed Farm Subproject 
  Chepa Seed Farm Shwebo District  

 Cropping pattern Yield Yield 

 Without With Without With Without With Change Without With 
  % % ha ha kg/ha kg/ha % kg/ha kg/ha 

Cultivation area   28.33 28.33       
Monsoon (Jun–Oct)           
Paw San rice 87 87 24.65 24.65 2,490 3,000 20 3,615 3,615 
Sin Akari rice 13 13 3.68 3.68 3,100 4,030 30 4,132 4,132 
Subtotal 100 100 28.33 28.33 5,590 7,030   7,747 7,747 

Winter–Summer (Nov–Jun)          
Sin Akari rice 90 0 25.50 0.00 3,100 4,030 30 4,132 4,132 
Green gram 0 50 0.01 14.17 475 808 70 808 808 
Black sesame 0 50 0.00 14.17 445 605 36 605 605 
Subtotal  90 100 25.51 28.33 4,020 5,443   5,545 5,545 

Total 190 200 53.84 56.66 9,610 12,473   13,292 13,292 

ha = hectare, kg =  kilogram  
Note: Without = without project, With = with project. 
Source: Consultants’ estimates. Data were collected during field visits to Chepa seed farm and nearby smallholder 
certified seeds growers. 

12. Table 3 presents the projected increased production of registered seeds from Chepa seed 
farm. Note that the incremental registered seeds are computed by first multiplying the yield and 
cultivation area for the two scenarios, and then taking the difference between the products.  

Table 3: Increase in Registered Seed from Chepa Seed Farm 
  RS production (ton/year) Seed cleaning and 

storage loss (%) 
Net RS 

(ton/year) Product Without With Incremental 

Paw San rice  61.37 73.94 12.57 15 10.68 
Sin Akari rice (monsoon) 11.42 14.84 3.43 15 2.91 
Sin Akari rice (winter–summer) 79.04 0.00 (79.04) 15 (67.18) 
Green gram 0.01 11.45 11.44 15 9.72 
Black sesame 0.00 8.57 8.57 15 7.28 

( ) = negative, RS = registered seeds. 
Note: Without = without project, With = with project.  
Source: Consultants’ estimates. Data were collected during field visits to Chepa seed farm and nearby smallholder 

certified seeds growers. 
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13. Registered seeds from Chepa seed farm will be sold to certified seed growers for 
multiplication. The seed growers will produce and sell certified seeds to ordinary farmers who 
produce grains for trade and consumption. An increased supply of registered seeds will increase 
the production of certified seeds. However, the use of registered seeds will not necessarily 
increase the yield of certified seeds, which depends on other factors, such as fertilizer application, 
availability of irrigation, and water management. The use of purer registered seeds will result in a 
more homogenous variety being cultivated. The produce will be of more consistent grain quality 
and contain less contamination of weed, rogue strains, and red rice grain.  

14. Similarly, higher-purity certified seeds command a premium as they produce purer grains; 
which also command a premium as they require less screening or processing by traders and 
processors. The analysis considers the registered seeds’ secondary impact, at the certified seed 
grower’s level, and not that on ordinary farmers. Furthermore, it is assumed that there is no 
increase in the yield of certified seeds. The yield estimates are presented in the last panel of Table 
2, and are constant with or without the project. Instead, the economic price of certified seeds is 
assumed to increase by 5%. The benefit is assumed to build over several years. 

15. The incremental benefit at full development is MK411.377 million per year. Detailed crop 
budgets for all four crops in the with- and without-project scenarios, and input and output prices 
(both in financial and economic terms) are presented in the supplementary document. The 
subproject yields an economic internal rate of return (EIRR) of 16.0%. The economic net present 
value (ENPV) at a 9.0% discount rate is MK 1,188.5 million (Table 4). Distribution analysis 
indicates that the subproject’s poverty impact ratio is about 0.73.  

Table 4:  Summary Economic Resource Flow Statement—Chepa Seed Farm Subproject 
(MK’000) 

Year 
Incremental 
net revenue 

Capital 
costs 

Subsequent 
investment 

cost 

Prorated 
PM costs 

Associated 
activities 

O&M costs 
with 

associated 
activities 

Net 
resource 

flow 

2019 0 744,041 0 575,148 287,566 0 (1,606,755) 
2020 385,551 0 0 0 283,317 45,328 56,906 
2021 385,551 0 0 0 279,130 45,328 61,093 

2022–2034 385,551 0 0 0 0 45,328 340,223 
2035 385,551 0 205,392 0 0 45,328 134,831 

2036–2044 385,551 0 0 0 0 45,328 340,223 

ENPV 3,787,107 744,041 51,732 575,148 782,428 445,241 1,188,519 
EIRR             16.0% 

( ) = negative, EIRR = economic internal rate of return, ENPV = economic net present value, O&M = operation and 
maintenance, PM = project management. 
Source: Consultants’ estimates. 

E. Minor Canal Rehabilitation Subproject 

16. Under sub-output 1.2, there are three types of irrigation infrastructure improvements: 
(i) rehabilitation of minor irrigation canals, (ii) rehabilitation of community reservoirs and water 
harvesting ponds, and (iii) installation of tubewells for supplementary irrigation.  

17. Subproject selection criteria. The selection criteria for canal rehabilitation subprojects 
are presented in the Project Administration Manual,5 and summarized below: (i) new or existing 
minor (tertiary) canal that links the distribution canal to existing or would-be on-farm ditches, led 
by a lead seed grower or a farmer getting registered or certified seed from the DOA seed farm; 

                                                      
5 Accessible from the list of linked documents in Appendix 2 of the report and recommendation of the President. 
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(ii) the command area of the subproject should be sufficient to demonstrate climate change 
adaptation measures; (iii) no significant safeguard issues; (iv) potential for cooperative 
development; (v) an economic internal rate of return of at least 9%. In case of further need for 
prioritization, the following criteria will be added; (vi) strong community commitment to implement 
climate change adaptation measures and ensure effective O&M; and (vii) farmer water user group 
in existence, or a high potential that one will be established. 

18. Subproject costs. The capital investment costs for the Minor Canal Rehabilitation 
subproject are $21,337 including a 10% contingency, plus an additional $39,442 for farmers 
training and capacity development activities. O&M costs are calculated as $2,719, estimated as 
3.5% of total capital costs and 5% of total associated activities. 

19. Subproject benefits. The cropping pattern and crop yields for the command area for the 
with- and without-project scenarios are shown in Table 5. The subproject will enable the cultivation 
of a summer crop, assumed to be sesame, from March to June.  

Table 5: Cropping Pattern and Crop Yield – Minor Canal Rehabilitation Subproject 
  Cropping pattern Yield 

 Without With Without With Without With Yield improvement 
  % % ha ha kg/ha kg/ha % 

Cultivation area   31.89 31.89    
Monsoon (Jun–Oct)        
Rice (HYV) 100 100 31.89 31.89 3,500 3,850 10.0 
Black sesame 0 0 0 0 1,000 1,090 9.0 
Green gram 0 0 0 0 1,131 1,244 10.0 
Chickpeas 0 0 0 0 1,164 1,280 10.0 
Subtotal 100 100 31.89 31.89       

Winter (Nov–Feb)        
Rice (HYV) 60 0 19.13 0 3,500 3,850 10.0 
Black sesame 0 0 0 0 1,000 1,090 9.0 
Green gram 0 0 0 0 1,131 1,244 10.0 
Chickpeas 0 80 0 25.51 1,164 1,280 10.0 
Subtotal 60 80 19.13 25.51       

Summer (Mar–Jun)        
Rice (HYV) 0 0 0 0 3,500 3,850 10.0 
Black sesame 0 60 0 19.13 1,000 1,090 9.0 
Green gram 0 0 0 0 1,131 1,244 10.0 
Chickpeas 0 0 0 0 1,164 1,280 10.0 
Subtotal 0 60 0 19.13    
Total 160 240% 51.02 76.54       

ha =  hectare, kg = kilogram, HYV = high-yield variety  
Note: Without = without project, With = with project. 
Source: Consultants’ estimates. Data were collected from farmers during a field visit to the project site. 

20. The incremental benefit at full development is MK24.627 million per year. A detailed 
derivation is presented in the supplementary document (footnote 4). The summary economic 
resource flow statement is presented in Table 6. The Minor Canal Rehabilitation Subproject has 
an EIRR of 14.2%, and the ENPV at a 9.0% discount rate is MK 53.5 million. Distribution analysis 
indicates that the subproject’s poverty impact ratio is about 0.75. 

  



6 

Table 6: Summary Economic Resource Flow Statement–Minor Canal Rehabilitation 
Subproject (MK’000) 

Year 
Incremental 

revenue 
Incremental 
input costs 

Capital 
costs 

Associate
d activities 

Prorated 
project  

managemen
t 

costs 

O&M costs 
with 

associated 
activities 

Net 
resource 

flow 

2019 0 0 25,894 12,518 20,604 0 (59,016) 
2020 5,904 276 0 12,333 0 3,501 (10,206) 
2021 7,537 352 0 12,151 0 3,501 (8,466) 
2022 9,622 449 0 11,971 0 3,501 (6,299) 
2023 12,284 574 0 0 0 3,501 8,210 
2024 15,682 732 0 0 0 3,501 11,449 

2025 20,021 935 0 0 0 3,501 15,585 
2026–2044 25,559 1,194 0 0 0 3,501 20,865 

ENPV 186,423 8,705 25,894 43,304 20,604 34,387 53,529 
EIRR             14.2% 

( ) = negative, EIRR = economic internal rate of return, ENPV = economic net present value, O&M = operation and 
maintenance.  
Source: Consultants’ estimates. 

F. Tube well Irrigation Subproject 

21. The overall objective of the subproject is to increase the productivity of certified high-yield 
variety (HYV) rice seed and HYV paddy during the monsoon season and of certified seed and 
marketable grains of pulses, beans, and sesame during the winter and summer seasons.  

22. Subproject selection criteria. The selection criteria for subproject township and 
individual beneficiary households are presented in the Project Administration Manual (footnote 5) 
and summarized below. At the township level, criteria are: (i) poverty incidence; (ii) 
complementarity with other food security and rural development interventions; (iii) potential for 
groundwater irrigation, (iv) geographic contiguity of townships, and (v) lack of overlap with other 
similar development initiatives. Based on these criteria, nine townships have been selected as 
having potential for increased groundwater extraction, although a final list of six will be determined 
at project start up through groundwater surveys to be conducted. Individual beneficiary 
households must meet the following criteria: (i) have access to underutilized aquifers (with good 
quality groundwater); (ii) own less than 5 acres of unirrigated crop land; (iii) be in the lowest 
income quartile; (iv) engage in oilseed, bean, and pulse production; (v) participate in project 
capacity building activities. 

23. Subproject costs. About 8,000 to 10,000 tube well units will be installed. The total budget, 
exclusive of price contingency, is $9.32 million. On a per unit basis, the capital investment cost is 
$847, including a 10% contingency. The analysis is first conducted for one sample tube well unit, 
and then scaled up to the average number of units to be installed per village tract. O&M costs are 
assumed to be 20% of the investment costs, or $169.4 per unit per year. 

24. Subproject benefits. The cropping pattern and crop yields for the command area for both 
with- and without-project scenarios are in Table 7. In the with-project scenario the cropping 
intensity is assumed to increase from 154% (0.62 ha) to 240% (0.97 ha) at full development. 
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Table 7: Per Unit Cropping Pattern and Crop Yields – Tubewell Irrigation Subproject 
  Cropping pattern Yield 

 Without With Without With Without With 
Yield 

improvement 
  % % ha ha kg/ha kg/ha % 

Net cultivable area  0.40 0.40    
Monsoon (Jun – Oct)        
Rice (HYV) 100 100 0.40 0.40 3500 3850 10.0 
Black sesame 0 0 0.00 0.00    
Green gram 0 0 0.00 0.00 1131 1244 10.0 
Chickpeas 0 0 0.00 0.00 1164 1280 10.0 
Subtotal 100 100 0.40 0.40       

Winter (Nov – Feb)         
Rice (HYV) 0 0 0.00 0.00 5164 5681 10.0 
Black sesame 0 0 0.00 0.00    
Green gram 0 0 0.00 0.00 1131 1244 0.0 
Chickpeas 54 80 0.22 0.32 1164 1280 10.0 
Subtotal 54 80 0.22 0.32       

Summer (Mar – Jun)         
Rice (HYV) 0 0 0.00 0.00 4648 4750 2.2 
Black sesame 0 60 0.00 0.24 1000 1090 9.0 
Green gram 0 0 0.00 0.00    
Chickpeas 0 0 0.00 0.00    
Subtotal 0 60 0.00 0.24    
Total 154 240 0.62 0.97       

HYV = high-yield variety 
Note: Without = without project, With = with project. 
Source: Consultants’ estimates. Data were collected from farmers during a field visit to the tubewell irrigation project 
site. 

25. A financial cash flow statement and economic resource flow statement were constructed 
for one tube well. The figures are then multiplied by 100 units (the assumed average number of 
units to be installed per village tract) to present findings at the village tract level. The subproject 
has an EIRR of 15.3%, and the ENPV at a 9.0% discount rate is MK95.5 million (Table 8). 
Distribution analysis indicates that the subproject’s poverty impact ratio is about 1.06. 

Table 8: Summary Economic Resource Flow Statement – Tube well Irrigation Subproject 
(MK’000) 

Year 
Incremental 

revenue 
Incremental 
input costs 

Capital 
costs 

Subsequent 
investment 

costs 

Prorated 
project 

management 
costs O&M costs  

Net 
resource 

flow 

2019 0 0 106,137 0 81,790 0 (187,927) 
2020–2035 64,483 8,902 0 0 0 24,774 30,806 

2035 64,483 8,902 0 76,275 0 24,774 (45,469) 
2036–2044 64,483 8,902 0 0 0 24,774 30,806 

ENPV 633,385 87,440 106,137 19,211 81,790 243,349 95,458 
EIRR             15.3% 

( ) = negative, EIRR = economic internal rate of return, ENPV = economic net present value, O&M = operation and 
maintenance. 
Source: Consultants’ estimates.  

G. Sensitivity Analysis 

26. Sensitivity analysis indicates that, for all subprojects, the EIRR is robust to changes in the 
main parameters and exceeds the required 9% threshold. Owing to space limitations, the details 
are presented in the supplementary document (footnote 4). 
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H. Sustainability and Operation and Maintenance Cost Estimates 

27. There are two types of infrastructure maintenance for public infrastructure investments:  
routine and periodic maintenance. The latter generally has significant technical costs and requires 
resources beyond the command of beneficiary communities. 

28. The Chepa seed farm subproject falls under sub-output 1.1 (infrastructure for seed 
production and certification enhanced), while minor canal rehabilitation subproject and the tube 
well irrigation subproject fall under sub-output 1.2 (climate resilient water management 
infrastructure). Because the Chepa seed farm will sell additional registered seeds to registered 
smallholder growers, this subproject has partial cost recovery.   

29. Under the minor canal rehabilitation and the tubewell irrigation subproject, beneficiary 
farmers are expected to perform routine O&M. Between 2007 and 2008, the government enacted 
a water tax law, which established a tax rate of MK2,000 per acre per season for paddy and 
MK1,000 per acre per season for other crops, to be collected from beneficiary farmers for routine 
O&M. However, enforcement is less than effective. The project will train and strengthen the 
capacity of farmers regarding O&M planning and execution. Readiness and commitment to 
assume routine O&M responsibility is a site selection criterion for these infrastructure subprojects. 

30. Periodic O&M of the canal is primarily the government’s responsibility. At project 
completion, about $4.7 million will be spent on public infrastructure under sub-output 1.1 and 
$23.0 million under sub-output 1.2. The total annual O&M budgetary support required for O&M is 
estimated to be around $0.57 million (Table 10) at project completion (around 2025). About 44% 
of the $0.57 million O&M budget requirement is for irrigation schemes, or an estimated $0.25 
million. The Irrigation and Water Utilization Management Department, which is responsible for 
irrigation schemes, has an average O&M budget of $21.1 million for public water resources 
infrastructure. The $0.25 million incremental O&M requirement is insignificant and should not 
create an excessive fiscal burden. 

Table 10: Incremental Civil Work Maintenance Cost Estimates  
($ million) 

  
Project 

investment  
O&M 

requirement 
Agency 

Budgetary 
support 

Activity 1.1: Upgrading infrastructure in 10 DOA seed farms 
for production of improved and climate resilient seed 

4.66 4.0% 0.19 DOA 0.06 

Activity 1.2: Rehabilitating irrigation and water management 
infrastructure to climate resilient condition      

  Tertiary canals rehabilitated 11.23 3.0% 0.34 

IWUMD 

0.24 
  Community reservoirs and water harvesting ponds     
     rehabilitated 0.59 3.0% 0.02 0.01 
      Tubewell installations for supplementary irrigation  
     commissioned 11.20 3.0% 0.34 Farmers 0.00 
   Subtotal 23.02    0.25 
Activity 1.3: Improving connectivity and farm mechanization 

through climate resilient farm road networks 6.17 4.0% 0.25 
DRD and 

DRRD 0.25 
Activity 1.4: Strengthening infrastructure for agricultural 

quality and safety testing at the MOALI and MOC 
laboratories 2.36 3.0% 0.07 DOA 0.02 

Total 36.21       0.57 

DOA = Department of Agriculture, DRD = Department of Rural Development (under MOALI), DRRD = Department of 
Rural Road Development (under Ministry of Construction), IWUMD = Irrigation and Water Utilization Management 
Department, MOALI = Ministry of Agriculture, Livestock and Irrigation, MOC = Ministry of Commerce, O&M = operation 
and maintenance. 
Source. Consultant’s estimates. 


