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ANNEX-I   IMPLEMENTATION PLAN, 
COST ESTIMATE AND PROJECT EVALUATION 

I-1 Implementation Plan 

I-1.1 Implementation Organization 

Department of Agriculture (DOA) is the executing agency for the overall program implementation for 
the proposed crop diversification and is responsible for implementation of all the plans except the 
Market System Improvement plan in the proposed programs.  Market Board is responsible for 
implementation of the Market System Improvement plan in collaboration with DOA in principal.  
Proposed responsibilities of respective key persons for the program implementation are given below: 

 
Table I-1.1   Proposed Responsibilities and Key Persons 

Item Organization or Person Responsibility 
Executing Agency Department of Agriculture Overall program implementation 
Responsible person for the 
overall execution 

Director of Agriculture Overall execution of the programs 

Partly responsible person Managing Director of Agriculture 
Marketing Board 

Execution of Market System Improvement 
program component excluding 
construction of collection centers 

Partly Responsible person Joint Director I 
(Vegetable Specialist) 

Coordination in DOA and technology for 
Vegetable Cultivation & promotion 

Partly Responsible person Additional Director North Zone Extension Activities in North zone 
Partly Responsible person Additional Director South Zone  Extension Activities in South zone 
Partly Responsible person Superintendent Engineer Execution of Infrastructure Development 

program 
Source:  Result of the discussion between DOA and JICA Study Team on the implementation organization, 2008.   

 

In order to implement the Infrastructure Development Program covering construction of (1) 10,700 ha 
of minor irrigation, (2) 3,300 ha of life saving facilities, (3) 890 km of access farm roads and (4) 12 
collection centers, it is proposed to set up a new additional zone office in the Central Zone and appoint 
the Superintendent Engineer responsible for executing the Programs for construction.  The proposed 
organization chart is shown in the Fig. I-1.1 in the next page.    
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I-1.2 Implementation Time Schedule 

Implementation schedule for the Action Plan is proposed to cover the period by the year of 2017/18, as 
given in Fig. I-1.2.  In implementation of the Farmers’ Support Program and Infrastructure 
Development Program, different scheduling of the Program Components is proposed for each of the 
Category-I, II, III and IV depending on the present progress of agricultural diversification, as follows; 

 

• Category-I (Advanced area for diversification) 

Firstly, the Components for Vegetable Promotion and Post-harvest Processing Promotion 
will be conducted, since the crop diversification in this category has already started and 
farmers produce and send vegetables to markets.  Additional infrastructure will be provided 
where diversification potential with irrigation is confirmed or access farm roads for 
transport of diversified crops are required.  Food productivity will be improved with 
irrigation. 

• Category-II (Area where diversification just started)  

The Components for Vegetable Promotion will be firstly conducted, then followed by the 
Components of Food Grains Productivity Improvement, Post-harvest Processing and 
Infrastructure Development, since the crop diversification has just started and vegetable 
area expansion is an urgent need. 

• Category-III (Potential diversification area where diversification has not started)  

Food grain productivity improvement will be promoted at first and followed by vegetable 
promotion and infrastructure development since the crop diversification in this category can 
not start without improvement of food grain productivity. Post-harvest processing is 
scheduled to be promoted two years after vegetable promotion. 

• Category-IV (Area not covered in the above) 

Food grain productivity improvement and integrated farm management will be promoted at 
first and followed by vegetable promotion and infrastructure development since the crop 
diversification in this category can not start without improvement of food grain productivity. 
Post-harvest processing is scheduled to be promoted two years after vegetable promotion.  
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 Annual 1 2 3 4 5 6 7 8 9 10
Fiscal Year 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

I. Institutional Development Program

I-1 Strengthening of Department of Agriculture

- Increase of DOA Staff

- Capacity Development of DOA Staffs

- Establishiment and Operation of MIS

- Procurement of Equipment

I-2 Strengthening of Extension Service Functions

- T rainning  of Trainers

- Capacity Development of Extension Officers

- Strengthening of Linkage of Reserchers and Extension Officers

- Procurement of Equipment

II. Farmers' Support Program and III. Infrastructure Development Program
- Selection of Sites  and Confirmation of Implementation Procedure

Category-I: Diversification is advanced (21 Blocks)

A) Vegetable Promotion ( Diversified  Area 6,700ha)

B) Food Grains Productivity Improvement

C) Post-Harvest Processing Promotion

D) Infrastructure Development  (2,100 ha for minor irri & 1,600 ha for life save)

Category-II: Diversification has just started  (11 Blocks)

A) Vegetable Promotion ( Diversified  Area 5,0 00ha)

B) Food Grains Productivity Improvement

C) Post-Harvest Processing Promotion

D) Infrastructure Development  (1,500 ha for minor irri & 1,300 ha for life save)

Category-III: Diversification has not yet started with high potential  (30 Blocks)

A) Vegetable Promotion ( Diversified  Area 15,3 00ha)

B) Food Grains Productivity Improvement

C) Post-Harvest Processing Promotion

D) Infrastructure Development  (6,200 ha for minor irri & 100 ha for life save)

Category-IV: Diversification has not yet started with low potential (13 Blocks)

A) Vegetable Promotion ( Diversified  Area 3,2 00ha)

B) Food Grains Productivity Improvement

C) Post-Harvest Processing Promotion

D) Integrated Farm Management

E) Infrastructure Development  (900 ha for minor irri & 300 ha for life save)

Market System Improvement

A) Capacity Development of Staffs

B) Improvement and Operation of Market Information System

C) Setting and Disemination of Quality Standard

E) Construction of Market Yard and Collection Center

Refresh

Opretation
Establishiment

Refresh

Refresh

OperationEstablishment

D) Facilities 

 
Source: Prepared by the JICA Study Team.   

Fig. I-1.2   Proposed Implementation Schedule 
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I-2 Preliminary Cost Estimate for Action Plan 

The cost for the Action Plan is estimated at the preliminary level based on the sample study results at 
pre-feasibility level as well as the past expenditure of DOA, with the following conditions and 
assumptions:  

i) The exchange rates among Indian Rupee, US $ and Japanese Yen is assumed at  
US$1.00 = Rs.43.73 = Japanese \109.33 (Rs.1.0 = Japanese \2.50) 

ii) The construction works for minor and life saving irrigation will be executed on 
community contract basis with DOA’s support in survey, design and construction.  On 
the other hand, the construction works for access farm roads and the building works 
for collection centers and market yards will be executed on contract basis.    

iii) All the costs are estimated based on the current prices in September 2008. 

iv)  Administration cost of DOA in the estimate is assumed at 5% of the eligible portion, 
and other cost including administration cost for the marketing board and ATMA and 
maintenance cost of market yards are preliminary estimated.  

v) Physical contingency in the cost estimate is assumed at 10% of the base cost, and 
price contingencies are computed by applying 2.6% per annum for foreign portion and 
4.8% per annum for the national portion.  

The cost for the action plan consists of (1) direct cost for procurement and works, (2) consulting 
services to support the implementation agency, (3) such other costs for administration and taxes, in 
which land acquisition cost is not required.    

The cost for the procurement and works is estimated based on the activities required to achieve the 
target in each Component of the Programs.  Detailed cost estimate is described in Annexes for each of 
Programs and Components.  The consulting services are assumed to provide technical support and 
management assistance to the implementation agency.   

The preliminarily estimated cost is Rs.9,435 million in total consisting of Rs.295 million for the 
foreign currency portion and Rs.9,140 million for the national currency portion, as summarized in 
Table I-2.1, and the disbursement schedule is shown in Attachment I-1 for the Institutional 
Development Program and Farmers’ Support Program as well as Attachment I-2 for the overall Action 
Plan:   
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Table I-2.1   Summary of Preliminarily Estimated Cost 
 

Item FC Portion 
(J\. million) 

LC Portion 
(Rs. million) 

Equivalent 
(Rs. million) 

Total Amount
(J\ million) 

1. Procurement and Works     
1.1 Institutional Development     
 (1) Strengthening of Department of Agriculture  0.0  309.4  309.4  774 
 (2) Strengthening of Extension Service 

Function 
 0.0  247.1  247.1   618 

  (Sub-total of 1.1)  0.0  556.5  556.5  1,392 

1.2 Farmers’ Support     
 (1) Vegetable Promotion  0.0  522.5  522.5  1,306 
 (2) Food Grain Productivity Improvement  0.0  128.1  128.1   320 
 (3) Integrated Farm Management  0.0  78.6  78.6   197 
 (4) Post Harvest Processing Promotion   0.0  2.2  2.2  6 
 (5) Marketing System Improvement  0.0  130.3  130.3   326 
  (Sub-total of 1.2)  0.0  861.7  861.7  2,155 

1.3 Infrastructure Development Program     
 (1)  Infrastructure Development/Improvement  0.0  3,757.0  3,757.0   9,393 
 (2)  Infrastructure Development Support  0.0  175.0  175.0   438 
  (Sub-total of 1.3)  0.0  3,932.0  3,932.0  9,831 

 Total of 1.1 + 1.2 + 1.3  0.0  5,350.2  5,350.2   13,378 
1.4 Price escalation   0.0  1,432.8  1,432.8  3,582 
1.5 Physical contingency   0.0  678.3  678.3   1,696 
 Total of Procurement and Works  0.0  7,461.3  7,461.3   18,653.6 
2. Engineering services           
 (1) International Project Consultants  598.4  140.3  379.7  949 
 (2) Price escalation  72.6  33.1  62.1   155 
 (3) Physical contingency  67.1   17.3  44.2   110 
  Sub-total of 2.  738.1   190.7  485.9   1,214 
 Total of 1+2  738.1  7,652.0  7,947.2   19,870 
3. Administration and Other Cost         
 (1) Administration cost  0.0  397.3  397.3   993 
 (2) DOA Preparatory works  0.0  295.7  295.7   739 
 (3) Tax & Duty  0.0  794.7  794.7   1,987 
  Total of 3.  0.0  1,487.7  1,487.7   3,719 
Grand Total (1 + 2 + 3)  738.1  9,139.7  9,434.9   23,509 
Note; FC: foreign currency portion, LC: national currency portion 
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I-3 Project Evaluation 

I-3.1 General 

Purpose of the economic evaluation is to assess economic feasibility of the overall Action Plan, and is 
carried out in terms of the economic internal rate of return (EIRR), the cost-benefit ratio (B/C), and the 
net present value (B-C), based on the following assumption:  

i) Economic life of the project is assumed to be 30 years beginning from year 2009.   
ii) For the calculation of EIRR, only direct benefit are counted, and no indirect and intangible 

benefits are taken into account.   
iii) The same rate as in the cost estimate is applied as of September 2008.   
iv) Transfer payment such as tax, subsidy and interest rate are excluded from the economic 

project cost, and the standard conversion factor is applied to estimate economic price.   
v) Discount rate is set as 12% for calculation of B/C and B-C.   

I-3.2 Key Assumption of With and Without Project Condition 

The present cultivable land is 730,400 ha in the State.  Out of this area, 468,600 ha are utilized for 
such annual crops as food grains and vegetables, and the remaining 261,800 ha are fruits trees and the 
current fallow land.  Fruit trees are generally under rainfed condition, and irrigated and life saving 
irrigation are mostly located in the annual crops area.   

Presently, the area under irrigation and life saving irrigation is 113,100 ha as the result of continuous 
efforts by IPH and DOA with annual expansion of about 3,000 ha per annum since several years ago.  
IPH and DOA likely continue this effort under the without project condition, and 30,000 ha of 
irrigation area will expand during the Action Plan period till 2018/18.  Under the with project 
condition, 157,100 ha will be irrigated by irrigation and life saving by the Infrastructure Development 
Program, as summarized below:     

Table I-3.1  Change in Irrigation Condition in the Action Plan Period 

Cultivable Land Condition 
Present 

(2007/08) 
Without Project Condition 

(2017/18) 
With Project Condition 

(2017/18) 

Food Grains and Vegetables    
- Rainfed  355,500 ha  325,500 ha  (-30,000 ha)  312,800 ha (-12,700 ha)
- Life Saving Irrigation  12,400 ha  12,400 ha  (0 ha)  15,700 ha (+3,300 ha)
- Irrigation  100,700 ha  130,700 ha (+30,000 ha)  141,400 ha (+10,700 ha)
- Total for vegetables and grains  468,600 ha  468,600 ha (0 ha)  468,600 ha (0 ha)

Orchard (Fruits Trees)  192,000 ha  192,000 ha (0 ha)  192,000 ha (0 ha)
Current Fallow  69,800 ha  69,800 ha (0 ha)  69,800 ha (0 ha)
Total Cultivable Land  730,400 ha  730,400 ha (0 ha)  730,400 ha (0 ha)

Note: Life saving irrigation is effective for supplemental use in Kharif season.  Orchard and current fallow is under 
rainfed condition.   
Source:  Estimation and projection by the JICA Study Team based on the Action Plan (referred to Annex H: Infrastructure).   

Taking the above condition into account, the future cropping pattern is assumed for the without and 
with project conditions in the Action Plan period, as shown below.   
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Table I-3.2  Cropping Area under the Future Conditions  

  Kharif    Rabi   
 Food Grain Vegetables Total Food Grain Vegetables Total 

Present Rainfed 343,100 ha 12,400 ha 355,500 ha 330,300 ha 0 ha 330,300 ha
Condition Life Saving 0 ha 12,400 ha 12,400 ha 0 ha 0 ha 0 ha
 Irrigation 76,600 ha 24,100 ha 100,700 ha 76,600 ha 24,100 ha 100,700 ha
 Total 419,700 ha 48,900 ha 468,600 ha 406,900 ha 24,100 ha 431,000 ha

Without Rainfed 313,100 ha 12,400 ha 325,500 ha 330,300 ha 0 ha 330,300 ha
Project Life Saving 0 ha 12,400 ha 12,400 ha 0 ha 0 ha 0 ha
Condition Irrigation 105,600 ha 25,100 ha 130,700 ha 105,600 ha 25,100 ha 130,700 ha
 Total 418,700 ha 49,900 ha 468,600 ha 393,400 ha 25,100 ha 461,000 ha

With Rainfed 298,400 ha 14,400 ha 312,800 ha 327,200 ha 0 ha 327,200 ha
Project Life Saving 0 ha 15,700 ha 15,700 ha 0 ha 0 ha 0 ha
Condition Irrigation 95,000 ha 45,100 ha 149,100 ha 113,400 ha 28,000 ha 141,400 ha
 Total 393,400 ha 75,200 ha 468,600 ha 440,600 ha 28,000 ha 468,600 ha

Source:  Estimation and projection by the JICA Study Team based on the Action Plan (referred to Annex B: Agriculture, 
Annex F: Marketing).   

Under the without project condition, the area under food grains would be maintained to sustain the 
food security of the State, and food grains production will increase not by unit yield increase but 
through expansion of irrigation area (30,000 ha) by the on-going programs.  In this case, no additional 
land will be available for crop diversification and vegetable production will remain at the present level.   

In order to promote the crop diversification, the Programs and Components will be implemented under 
the Action Plan.  Under the Action Plan, unit yield of food grains will increase by improved farming, 
and this enables to decrease the food grain area while maintaining the food security of the State and to 
diversify the decreased area to the vegetable area.  As a result, vegetable cultivation area will increase 
30,200 ha in total, consisting of 26,300 ha in Kharif season and 2,900 ha in Rabi season.       

Unit yield of crops are also estimated based on the information and data on the present and potential 
yields, as summarized below:    

Table I-3.3  Unit Yield of Crops under the Future Conditions  
 Rainfed Life Saving Irrigated Rainfed Life Saving Irrigated 
Maize 1.8 ton/ha - 3.6 ton/ha 1.8 ton/ha - 4.0 ton/ha 
Paddy 1.6 ton/ha - 3.0 ton/ha 1.6 ton/ha - 3.5 ton/ha 
Wheat 1.5 ton/ha - 2.7 ton/ha 1.5 ton/ha - 3.0 ton/ha 
Tomatoes 18.0 ton/ha 24.0 ton/ha 30.0 ton/ha 25.1 ton/ha 28.3 ton/ha 31.4 ton/ha 
Potatoes 6.9 ton/ha 9.2 ton/ha 11.5 ton/ha 11.8 ton/ha 13.2 ton/ha 14.7 ton/ha 
Peas 6.2 ton/ha 8.3 ton/ha 10.4 ton/ha 8.3 ton/ha 9.4 ton/ha 10.4ton/ha 
Cauliflower 9.5 ton/ha 12.7 ton/ha 15.9 ton/ha 9.9 ton/ha 13.2 ton/ha 16.5 ton/ha 

Source:  Attachment I-4, estimation by the JICA Study Team through adjustment and modification of available data and 
information (referred to Annex B: Agriculture and Annex E: Marketing).   

I-3.3 Project Benefit 

The economic benefit is estimated as the increment of net production value of crops between future 
“with” and “without” project conditions.  The crop diversification benefit is accrued from i) 
conversion of cropping pattern from food grains to vegetables and ii) increase of crop productivity, 
especially for food grains.   
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The economic benefit is estimated based on the following assumptions, 
i) In estimation of net production value, vegetables are represented by the strategic vegetables 

of tomato, potato, peas and cauliflower, in order to avoid confusion by using many kind of 
vegetables. 

ii) Crop diversification is assumed to progress according to the implementation schedule of 
the Programs and Component, particularly the Farmers’ Support Program and 
Infrastructure Development Program.  Increase of unit yield and other associated effect like 
sales of vegetables in each site will partially appear in the next year, and reach to the full 
benefit in 3rd year.  Accordingly, total full benefit will be attained in 12th year after 
implementation.   

For estimation of the project benefit, crop budgets in the financial terms are prepared for the major 
crops both for without and with project conditions, based on the information available information 
with modification.  Vegetable prices are fluctuating   Then, economic crop budgets are calculated by 
applying the economic prices.  Crop budgets are shown in Attachment I-3 for financial and Attachment 
I-4 for economic terms, as summarized below:   

 

Table I-3.4  Summary of Economic Crop Budget for Food Grains  
(Rs./ha) 

  Without Project Condition With Project Condition 
  Rainfed Life Saving Irrigated Rainfed Life Saving Irrigated 
Maize Gross Income 10,300 - 20,500 10,300 - 22,800 
 Production Cost 10,200 - 17,000 10,200 - 18,600 
 Net Income 100 - 3,500 100 - 4,200 
Paddy Gross Income 12,200 - 22,800 12,200 - 26,600 
 Production Cost 11,800 - 17,900 11,800 - 20,200 
 Net Income 400 - 4,900 400 - 6,400 
Wheat Gross Income 12,900 - 23,200 12,900 - 25,800 
 Production Cost 12,400 - 17,000 12,400 - 18,200 
 Net Income 500 - 6,200 500 - 7,600 

Source:  Attachment I-4, estimation by the JICA Study Team through adjustment and modification of available data and 
information.   

 

Table I-3.5  Summary of Economic Crop Budget for Vegetables 
(Rs./ha) 

  Without Project Condition With Project Condition 
  Rainfed Life Saving Irrigated Rainfed Life Saving Irrigated 
Tomato Gross Income 68,400 91,200 114,000 95,400 107,500 119,300 
 Production Cost 57,900 78,000 92,900 77,800 87,600 96,800 
 Net Income 10,500 13,200 21,100 17,600 19,900 22,500 
Potato Gross Income 33,100 44,200 55,200 56,600 63,400 70,600 
 Production Cost 27,300 36,200 45,500 43,700 48,800 55,600 
 Net Income 5,800 8,000 9,700 12,900 14,600 15,000 
Peas Gross Income 53,300 71,400 89,400 71,400 80,800 89,400 
 Production Cost 39,200 51,400 64,100 49,400 56,700 63,900 
 Net Income 14,100 19,800 25,300 22,000 24,100 25,500 
Cauliflower Gross Income 63,700 85,100 106,500 66,300 88,400 110,600 
 Production Cost 47,100 60,400 74,800 47,300 62,800 78,500 
 Net Income 17,600 24,700 31,700 19,000 25,600 32,100 

Source:  Attachment I-4, estimation by the JICA Study Team through adjustment and modification of available data and 
information.   
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Based on the economic crop budgets and future cropping area, the net production value at the full 
development stage is estimated at Rs.2,593.5 million under the without project condition and 
Rs.3,794.7 million under the with project condition (refer to Attachment I-5).  Accordingly, the project 
benefit is Rs.1,201.2 million as the net incremental production value, as shown below.   

Table I-3.6   Estimated Overall Project Benefit 
 Net Production Value  

 Food Grains Vegetables Total 
(1) Without Project Condition Rs.1,271.6 million Rs.1,321.9 million Rs.2,593.5 million 
(2) With Project Condition Rs.1,517.1 million Rs.2,277.6 million Rs.3,794.7 million 
(3) Increment from (1) to (2) Rs.245.5 million Rs.955.7 million Rs.1,201.2 million 

Source:  Estimation by the JICA Study Team based on Tables and Attachments in this Section.   

 

I-3.4 Project Cost 

Based on the financial project cost estimated in Table I-2.1 of the Section I-2 Preliminary Cost 
Estimate for Action Plan, the economic project cost is estimate at Rs.5,988 million as shown in 
Attachment I-6.  Operation and maintenance cost for farm road is estimated totally Rs.1,201 million 
per annum after completion of construction, however, irrigation O&M cost is included in the crop 
budgets.  Irrigation pump will be replaced after 20 years of installation and its cost is envisaged at 
Rs.1,889 million in total.  Disbursement of the project cost is shown in Attachment I-7 and the 
economic project cost is summarized in the table below:  

Table I-3.7  Economic Project Cost 
(unit: Rs. Million) 

Description Financial Cost Economic Cost 
1. Institutional Development   
 1.1 Institutional Development  557  529 
 1.2 Farmers’ Support  862  819 
 1.3 Infrastructure Development  3,932  3,736 
 Sub-Total   1.1 to 1.3  5,350 56.7%  5,083 84.9% 
 1.4 Price Escalation   1,433  0 
 1.5 Physical Contingency  678  508 
 Sub-Total   1.1 to 1.5  7,461 79.1%  5,591 93.4% 
2. Consulting Services  486 5.2%  397 6.6% 
 Sub-Total   1 to 2  7,947 84.2%  5,988 100.0% 
3. Administration and Other Cost   
 3.1 Administration Cost  397  0 
 3.2 Other Cost   296  0 
 3.3 Tax and Duty  795  0 
 Sub-Total   3  1,488 15.8%  0 0.0% 
Grand Total  9,435 100.0%  5,988 100.0% 

Source:  Estimation by the JICA Study Team (referred to Attachment I-6).   
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I-3.5 Evaluation Results 

Based on flow of the economic cost and benefits presented in Attachment I-8, EIRR is calculated at 
13.5% with Rs.463 million of B-C and 1.11 of B/C, as summarized below;  

Table I-3.8   Economic Benefit of the Project 

Net Present Value (12% discount rate) 
EIRR (%) Benefit 

(Rs. million)
Cost 

(Rs. million)
B-C 

(Rs. million) 
B/C 

13.5% 4,062 4,525 463 1.11 
Source:  Estimation by the JICA Study Team (referred to Attachment I-7).   

In addition a sensitivity analysis was carried out to evaluate the viability of the project against possible 
adverse change in the future, and the result is shown in the table below:  

Table I-3.5   Result of Sensitivity Analysis 
 Cost Increase 
 0% +10% +20% 
Benefit Decrease 0% 13.5% 12.2% 11.0% 
 -10% 12.0% 10.7% 9.6% 
 -20% 10.4% 9.1% 8.0% 

Source:  Estimation by the JICA Study Team (referred to Attachment I-7).   

Evaluation results indicate the followings:  
iii) Evaluation indicators of EIRR, B-C and B/C show the higher economic viability in 

the agricultural and rural development sector, and the crop diversification in the 
Action Plan is attractive to upgrade the agricultural production structure and rural 
livelihood in the State.  However, this level of return may not allow investment from 
the private sector, therefore, investment is required by the public sector.   

iv) Since the project is aiming at crop diversification with keeping food security at 
farmers’ and State level, the crop diversification under the Action Plan is feasible 
paying attentions on marginal and small farmers.   Thus it can be said that the project 
also socially acceptable. 

v) Sensitivity analysis shows such adverse effects as 10% benefit decrease and 10% cost 
increase may not reduce the economic viability of the project.  But the plan is 
sensitive to further decrease of benefit and increase of cost   
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