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CHAPTER 7   ACTION PLAN 

7.1 Outline of Target Scale of Action Plan (A/P) 

7.1.1 General 

The A/P targeting to the Year 2017/18 for the promotion of diversified agriculture in Himachal Pradesh 
has been prepared within the frame of target scale of crop diversification and proposed development 
programs given in the Master Plan up to year 2022/23.   

This Action Plan consists of target scale of crop conversion to vegetables, implementation plans of the 
three programs formulated in the Master Plan, proposed implementation organization and tentative 
schedule, preliminary cost estimate, evaluation of the A/P.  The preliminary cost is based on the 
Sample study results and experiences of similar projects and existing programs of the Department of 
Agriculture (DOA). 

7.1.2 Targets of Action Plan (A/P) up to Year 2017/18 

(1) Target Incremental Vegetable Production and Cultivation Area 

The target beneficiaries of the Plan are the small and marginal farmers in the state. The target 
production and target crop conversion area from food grain crops to vegetables in Year 2017/18 are 
given in the following table: 

Table 7.1.1   Target Vegetable Cultivation Area and Production  
Present & Target Production (ton) Present & Target Cultivation Area (ha) 

Diversified Crops Present 
(2005/06)  

A/P 
(2017/18) 

Incremental
(till 2017/18)

Present 
(2005/06) 

A/P 
(2017/18) 

Incremental 
(till 2017/18)

Peas 202,700 360,000 157,300 19,500 34,900 15,400 
Potato 172,900 262,400 89,500 15,000 16,000 1,000 
Tomato 248,900 362,400 113,500 8,300 11,700 3,400 
Cauliflower 51,300 89,700 38,400 3,200 5,000 1,800 
Other Commercial 
Vegetables 134,500 198,600 64,100 9,300 13,100 3,800 

Sub-total 810,300 1,273,100 462,800 55,300 80,700 25,400 
Other Vegetables 279,100 369,000 89,900 17,700 22,500 4,800 

Total 1,089,400 1,642,100 552,700 73,000 103,200 30,200 
Note; *: Data in 2005/06 Blocks, Department of Agriculture, Production & Area have half-adjusted. 
Source: JICA Study Team 

Target incremental production of vegetables is 552,700 ton and target incremental cultivation area is 
30,200 ha up to 2017/18. 
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(2) Target Infrastructure Development 

The target infrastructure development in the 
10-year period of A/P was simply estimated 
by applying the ratio of the duration from the 
total requirements in the master plan period 
of 15 years while the estimate of incremental 
vegetable area for 10 years is estimated 
based on marketing conditions as mentioned 
in the previous chapter. The civil works 
development should have the same progress 
rate in both first 10 years and remaining 5 
years as shown in Figure 7.1.1. 

The target infrastructure development 
requirement of A/P up to 2017/18 for 
irrigation and access farm roads is estimated 
based on the requirement in the M/P by 
interpolation method given in the above and 
is summarized below. 

Table 7.1.2   Target Irrigation Development Area of A/P  

Irrigation Area Diversification to 
Vegetable Area 

Target 
Farmland for

Irrigation 
Remarks 

Existing Irrigation Area 9,500 -  
Irrigation Area to be developed by 
On-going Programs 13,000 -  

Minor Irrigation Area 4,700 10,700  
Supplementary Irrigation Area 3,300 3,300  
Rainfed Area 3,700 -  

Total 34,200 14,000  
18,000 Short List Irrigation Needs in Workshop 33,200 Long List 

Note; Short list: relatively realistic needs,  Long list: needs with less information 
Source: JICA Study Team 

Table 7.1.3   Target Access Farm Road Development of A/P  

Farm Road Required Length of 
General Farm Road

Crop Diversi- 
fication related 
F. Road (57%)

Remarks 

Farm Road Construction by RDD 1,520 2,010  
Farm Road Construction by APMC 130 170  
Access Farm Road Construction by 
DOA - 890  

Total  3,070  
1,900 Short List Access Farm Road Needs in Workshop 4,600 Long List 

Note; Short list: relatively realistic needs, Long list: needs with less information,  
RDD: Rural Development Department, APMC: Agricultural Produce Market Committee of Market Board 
Source: JICA Study Team 
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Fig. 7.1.1 Schematic Progress of Irrigation Development
(Estimated by Interpolation from Incremental Target of M/P) 
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In order to attain the above targets, the following activities are proposed to be implemented during the 
period of A/P which is given below: 

Table 7.1.4   Proposed Major Activities in A/P 
Programs Plan Major Activities 

Institutional 
Development  

Strengthening of DOA • Capacity development of staffs 
• Establishment of the MIS and capacity development on the 

effective use and maintenance 
• Provision of necessary equipment and tools to department, 

district & soil conservation offices and office 
renovation/construction 

• Increase of staffs 
 Strengthening of Extension 

Service Function 
• Trainings for the extension trainers 
• Establishment of farm schools (model demonstration farms) 
• Workshops & field visits 

Farmers’ 
Support  

Vegetable Promotion • Promotion of cultivation through crop conversion from 
food grain crops to diversified crops, especially vegetables 

• Increase of their productivity and quality 
• Provision of protective farm facility for demonstration 

 
-  Production 

Food Grain Productivity 
Improvement 

• Improvement of productivity of food grain crops to 
generate the crop conversion area 

 Integrated Farm 
Management 

• Improvement of productivity and quality of horticulture 
crops 

• Promotion of fodder production, fish culture in irrigation 
system. 

-  Marketing Post Harvest Processing 
Promotion  

• Introduction or improvement of post harvest works such as 
sorting, grading and packing for marketing 

• Promotion of small scale agro-processing activities 
• Introduction of P.P.P activities 

 Marketing System 
Improvement 

• Capacity building of Market Board staffs,  
• Establishment of market information system,  construction 

or improvement of marketing facilities 
Infrastructure 
Development 

Infrastructure 
Development/Improvement

• Development and improvement of minor irrigation systems 
and access farm roads 

 Infrastructure 
Development Support 

• Strengthening of operation and maintenance (O&M) of the 
constructed/improved facilities 

• Provision of micro irrigation instruments 
Source: JICA Study Team 

The implementation of the above programs is proposed to start in early fiscal year 2009/10. However, 
recruitment of additional staff for the DOA should commence as early as possible in order to launch 
the main activities of the programs.   

Priority program for commencement is the “Institutional Development Program” in which the 
component “Strengthening of Department of Agriculture” is given top priority, followed by 
“Strengthening of Agricultural Extension Functions” and “Farmers’ Support Program”. This was 
initiated since crop diversification can not be promoted on a full scale without strengthening of DOA 
which has a central management function.  Program component “Market System Improvement” will 
be conducted by the Agriculture Market Board in collaboration with DOA, and will start almost at the 
same time as the “Institutional Development Program”. The “Infrastructure Development Program” 
will start simultaneously with the “Farmers’ Support Program”.  These relations are illustrated below; 
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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

- Trainning 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

- Implementation : Farmers' Support  & Infrastructure Developmemt Programs

Market System Improvement

A) Capacity Development of Staffs

B) Improvement and Operation of Market Information System

C) Setting and Disemination of Standard

D) Construction of Market Yard and Collection Center

Refresh

Opretation

Establishiment

Refresh

Refresh

OperationEstablishment

 
Source: JICA Study Team 

Fig. 7.1.2   Proposed Overall Implementation Plan of A/P Development 

7.2 Institutional Development Program 

7.2.1 Strengthening Plan of DOA 

The A/P related to each activity and its requirements, as well as the schedule are mentioned below.  

Table 7.2.1   Proposed A/P of Strengthening Plan of DOA 
Activity Proposed Plan Target Executed

by 
• Capacity building on planning, 

implementation, monitoring and evaluation of 
crop diversification for extensions staff. 

• Staff of DOA for planning / 
Monitoring 

 

• DOA  Capacity building of 
staffs on planning, 
implementation, 
monitoring and 
evaluation of crop 
diversification 

• Capacity building trainings shall be carried 
out at regular interval on planning, 
implementation, monitoring and evaluation of 
infrastructure facilities for crop 
diversification for soil conservation staff. 

• Staff of Soil conservation 
offices of DOA 

• DOA 

Establishment of the 
MIS for 
implementation of 
crop diversification 

• Establishment of the MIS system with 
computer facilities at the state, district and 
block levels, and soil conservation offices. 

• Updating of information on yearly basis. 

• District, Zonal and Block 
offices for extension work 

• Divisions and sub- 
divisional offices for soil 
conservation work 

• DOA 

Training of staffs for 
the effective use and 
maintenance of the 
MIS system 

• Capacity building trainings shall be carried 
out at regular interval on the effective use and 
maintenance of the MIS system for both 
extension and soil conservation staff. 

• Staff of District and Blocks 
for planning / Monitoring 

• DOA  

Provision of 
necessary equipment 
and tools to 
department, district 
and block offices, and 
soil conservation 
offices for 
implementation of 
crop diversification 

• Transport vehicles shall be provided for the 
75 blocks. 

• Data storage and maintenance equipment 
such as computers shall be provided for the 
75 blocks. 

• Visual aids extension equipment such as 
projectors shall be provided for the 75 blocks.

• Survey, design & maintenance equipment for 
soil conservation offices shall be provided. 

• Project Room Renovation at DOA, District 
and Soil Conservation Offices at the district 
level 

• District and Blocks for 
planning / Monitoring 

• DOA 
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Increasing the number 
of extension, and soil 
conservation staff in 
the DOA, and filling 
up the vacancies. 

• Increasing the number of extension and soil 
conservation staff in the department within 
the first 3 years period. 

• Each block needs a minimum of 2 additional 
extension officers (AEO) solely for the 
proposed crop diversification activities during 
the action plan period.  

• Increasing the number of additional 30 
Assistant Engineer (1 person x 30 offices) & 
60 Jr. Engineer  (2 person x 30 offices)  

• Agricultural Extension 
Officers 

 
 
 
 
 
 
• Soil Conservation Officers 

• DOA 

Source: JICA Study Team 

7.2.2 Strengthening Plan of Extension Service Functions 

The action plan related to each activity and its requirements are mentioned below. 

Table 7.2.2   Proposed A/P of Strengthening Plan of Extension Service Functions 

Activity Subjects Target Executed 
by 

Capacity building trainings on technical and 
management aspects of crop diversification shall 
be conducted for the extension trainers at regular 
intervals. 

• Extension officers of the 
10 Hilly states 

• DOA 
 

Using ATMA model, 
coordinating the 
extension officers of the 
line departments, and 
conducting trainings for 
the extension trainers 

Himachal Pradesh Crop Diversification Model 
shall be disseminated to other sister hilly states of 
India. Interstate workshops shall be conducted 
two times during 5th and 10th year of the A/P. 

• Extension officers of the 
10 Hilly states 

• DOA 

(2) Preparation of 
extension manual & 
audio-visual extension 
materials  

 
 

Simple and easy-understandable manual for crop 
diversification shall be prepared by DOA.  
More easily understandable and area specific 
(block level) information on crop diversification 
shall be prepared by DOA, and shall be 
disseminated through television & radio networks 
on a regular basis. Kisan Call Center shall be 
popularized. 

• Extension Staff of 
District and Block 
Offices 

• H.P. State farmers 

• DOA 

(3) Improvement of soil 
diagnosis services of the 
DOA. 

The equipment and facilities of the soil testing 
laboratories need to be improved. 

• H.P. State Soil 
Laboratories 

• DOA 

(4) Linkage among 
Research, Extension, and 
Farmers 

Periodical meetings and workshops shall be 
organized for the researchers, extension officers 
and farmers at the state and district level. 

• Extension Staff of 
District and Block 
Offices 

• H.P. State Agriculture 
researchers 

• Farmers 

• DOA  

(5) Field visits of 
researchers together with 
extension officers 
 
 

The researchers and/or extension officers shall 
conduct field visits together to analyze the 
constraints in the field and to link their research 
activities with the demands of the farmers 

• Extension Staff of 
District and Block 
Offices 

• H.P. State Agriculture 
researchers 

• Farmers 

• DOA  

(6) Monitoring and 
Evaluation 

Monitoring and evaluation of all the extension 
activities shall be carried out  

• H.P. State extension 
officers 

• University

Source: JICA Study Team 
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7.3 Farmers’ Support Program 

7.3.1 Vegetable Promotion Plan 

Activities for the Vegetable Promotion Plan, which are formulated for the M/P, are arranged, according 
to the features of four categories as follows: Requirement and estimate of cost are elaborated based on 
the activities by categories mentioned below table: 

Table 7.3.1   Activities for Vegetable Promotion Plan by Category  
Activities Category-I Category-II Category-III Category-IV 

(1) Organizing or strengthening of farmers’ 
groups To be applied To be applied To be applied To be applied 

(2) Introduction of cropping patterns 
suitable for markets To be applied To be applied To be applied To be applied 

(3) Improvement of productivity and 
quality of vegetables To be applied To be applied To be applied To be applied 

(4) Promotion of optimum use of pesticides 
under IPM To be applied To be applied To be applied - 

(5) Promotion of farming practices to 
reduce soil erosion To be applied To be applied To be applied To be applied 

(6) Demonstration of farm machinery and 
equipment for hilly area. To be applied To be applied To be applied - 

(7) Promotion of organic farming To be applied To be applied - - 

(8) Extension of protective cultivation 
(Greenhouse) and provision of facilities in 
model farms 

To be applied To be applied - - 

(9) Introduction and promotion of exotic 
vegetables To be applied - - - 

(10) Introduction of contract farming To be applied - - - 
(11) Promotion of strategic vegetables such 
as potato, tomato, cauliflower and peas 

 
- 

 
To be applied 

 
To be applied 

 
To be applied 

(12) Monitoring and Evaluation To be applied To be applied To be applied To be applied 

Source: JICA Study Team 

Details of each activity are shown as follows: 

Table 7.3.2   Proposed A/P of Vegetable Promotion Plan 
Activity Subjects Target Executed by 

(1) Organizing or 
strengthening of farmers’ 
groups 

• Promotion of farmers organization and 
its activities 

• Farmers DOA  

(2) Introduction of cropping 
patterns suitable for markets 

• Demonstration of diversified cropping 
pattern with combination of food 
grains and vegetables 

• Farmers 
• Extension staff  

DOA 

(3) Improvement of 
productivity and quality of 
vegetables 

• Demonstration of vegetables suitable 
and proposed farming practices for the 
area 

• Farmers 
• Extension staff 

DOA  

(4) Promotion of optimum 
use of pesticides under IPM 

• Demonstration of optimum practices of 
IPM 

• Farmers 
• Extension staff  

DOA  

(5) Promotion of farming 
practices to reduce soil 
erosion 

• Demonstration of suitable farming 
practices to reduce soil erosion  

• Farmers 
• Extension staff  

DOA 

(6) Demonstration of farm 
machinery and equipment for 
hilly area. 

• Demonstration of farm machinery 
suitable for hilly areas 

• Farmers 
• Extension staff  

DOA  

(7) Promotion of organic 
farming 

• Demonstration of organic farming 
practices suitable for obtaining higher 
yields 

• Farmers 
• Extension staff  

DOA  
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Activity Subjects Target Executed by 
(8) Extension of protective 
cultivation (Greenhouse) and 
provision of facilities in 
model farms 

• Demonstration  of vegetable cultivation 
under protective cultivation 

• Farmers 
• Extension staff  

DOA 

(9) Introduction and 
promotion of exotic 
vegetables 

• Demonstration of exotic vegetables and 
suitable farming practices in different 
areas 

• Exposure visits of farmers to advanced 
farmers  

• Farmers 
• Extension staff 

DOA  

(10) Introduction of contract 
farming 

• Introduction of contract farming 
• Promotion of linkage between farmers 

and private traders. 

• Farmers 
• Extension staff 

DOA 

(11) Promotion of strategic 
vegetables such as potato, 
tomato, cauliflower and peas 

• Demonstration of strategic vegetables 
and suitable farming practices in 
different areas 

• Farmers 
• Extension staff  

DOA 

(12) Monitoring and 
Evaluation 

• Confirmation of progress of vegetable 
cultivation 

• Farmers 
• Extension staff  

DOA  

Source: JICA Study Team 

7.3.2 Food Grain Productivity Improvement Plan 

Regarding the program on food grain and crop productivity improvement, same requirement and 
estimate of cost for each category are elaborated as shown below: 

Table 7.3.3 Proposed A/P of Food Grain Productivity Improvement Plan 
Activity Subjects Target Executed by 

(1) Promotion of diversified 
cropping patterns suitable for 
productivity increase of food grain 
crops 

• Cropping pattern suitable for 
increasing food grains production and 
the farm income 

• Extension Staff  
• Farmers 

• DOA 

(2) Promotion of optimum 
quantities of farm inputs such as 
seeds and fertilizers 

• Demonstration of food grains 
varieties 

• Package of practices for different 
varieties 

• Extension Staff  
• Farmers 

• DOA  

(3) Organizing or strengthening of 
farmers’ groups 

• Demonstration of farm machinery 
suitable for hilly areas 

• Farmers • DOA 

(4) Demonstration of suitable farm 
machinery and equipment for hilly 
area. 

• Optimum practices of IPM and 
biological control of pests and 
diseases 

• Extension Staff  
• Farmers 

• DOA 

(5) Promotion of optimum use of 
pesticides under IPM 

• Suitable farming practices to reduce 
soil erosion  

• Extension Staff  
• Farmers 

• DOA 

(6) Promotion of farming practices 
to reduce soil erosion 

• Progress of food productivity 
improvement 

• Extension Staff  
• Farmers 

• DOA 

(7) Monitoring and Evaluation • Cropping pattern suitable for 
increasing food grains production and 
the farm income 

• Extension Staff of 
DOA and Line 
departments 

• H.P. State farmers 

• DOA 

Source: JICA Study Team 

7.3.3 Integrated Farm Management Plan 

The A/P related to each activity of the integrated farm management plan, as well as its requirements 
are mentioned below. 

Table 7.3.4 Proposed A/P of Integrated Farm Management 
Activity Subjects Target Executed by 

(1) Improvement of productivity 
and quality of horticulture crops 

• Improved varieties of horticulture 
crops including replacement of old 
trees 

• Improved cultivation practices of 
horticulture crops 

• Extension Staff of 
Agriculture and 
Horticulture 

• Farmers 

• DOA / 
Department of 
Horticulture 
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Activity Subjects Target Executed by 
(2) Promotion of fodder 
production and reuse of vegetable 
residues under integrated farming 
in crop diversification 

• Methods of removing weeds in 
fodder areas 

• Fodders suitable for the cropping 
pattern of the area 

• Extension Staff of 
Agriculture and 
Animal Husbandry 

• Farmers 

• DOA / Dept of 
Animal 
Husbandry/ 
SAMETI 

(3) Promotion of warm water fish 
culture (carp & cat fish) or cold 
water fish culture (trout) under 
integrated farming including the 
irrigation system 

• Integrated fish farming techniques • Extension Staff of 
Agriculture and 
Fisheries 

• Farmers 

• DOA / Dept of 
Fisheries 

(4) Monitoring and Evaluation • Progress of integrated farm 
management 

• Extension Staff of 
District and Block 
Offices of DOA 
and Line 
departments 

• Farmers 

• DOA / Line 
Departments  

Source: JICA Study Team 

7.3.4 Post Harvest Promotion Plan 

The A/P related to each activity of post harvest promotion plan, including its requirements are 
mentioned below: 

Table 7.3.5   Proposed A/P of Post Harvest Promotion 
Activity Subjects Target Executed by 

(1) Capacity development - Introduction or promotion of post-
harvest activities such as grading, 
sorting and packing etc. 

- Staff of Marketing 
Board 

- Staff of DOA 
- Staff of District 

office 

DOA with Marketing 
Board 

 
by external experts 

(2) Workshop on market 
promotion 
 

- Dissemination of quality vegetables 
- Dissemination of quality standard 
- Dissemination of proposed post-

harvest activities 
- Dissemination of market information 

system  
- To collect brand name or trade mark 

from the public 
- Registration of brand name or 

trademark 

-  APMC staff 
-  CA 
-  Traders 
-  Farmers 

DOA with Marketing 
Board 

(3) Introduction and 
promotion of PPP for contract 
farming and direct purchase 

- Dissemination of policy of state and 
district for PPP 

- Arrangement of opportunity for 
introduction between stakeholders 
and farmers 

- Farmers 
- Retailers / other 

stakeholders 
 

Marketing Board 
 

(4) Introduction or promotion 
of small scale agro-
processing activities. 
 

- Organize small scale agro-processing 
groups in cooperation with the 
Agricultural Extension Officers 

- Disseminate agro-processing 
technology to the groups 

- Supply of sets of simple equipments 
and instruments required for agro- 
processing to 1 aggressive farmers’ 
group each block. 

- Farmers’ groups, 
especially for 
women’s groups 

 

DOA with District 
Office and APMC 
 

(5) Organizing or 
strengthening of farmers’ 
groups 

- Organize farmers’ groups for 
implementing effective activities on 
extension, marketing and post-
harvesting 

- Farmers’ groups 
 

District Office 
 

Source: JICA Study Team 
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7.3.5 Market System Improvement Plan 

Activities and requirements for the A/P of market system improvement plan are presented below. 

Table 7.3.6   Proposed A/P of Market System Improvement 
Activity Subjects Target Executed by 

(1) Capacity development 
 

- Improvement of filing system 
- Management of data from APMC 
- Feed back to O&M at APMCs 
- Quality standard 
- Proposed post-harvest activities 

- Senior Marketing 
Officers 
- Marketing officer 
- District Agricultural 
Officer 
- SMSs, DOA 

Department of 
Agriculture 
- External expert 
- Staff of DOA 
- Staff of Marketing 
Board 

(2) Preparation of quality 
standard 

 

- Preparation of quality standard for HP 
vegetables 

- Central quality standard to be 
referred. 

- Brand and trademark also to be 
considered. 

- Opinions from stakeholders to be 
considered. 

- Staff of Marketing 
Board 

 

Marketing Board 
- External expert 
- Staff of DOA 

(3) Guidance for quality 
standard 

 

- Dissemination of quality vegetables 
- Dissemination of quality standard 
- Dissemination of market information 

system 

- Extension officers 
(all) 
 

DOA 
with District and 
Marketing Board 
  

(4) Workshop on market 
promotion 

 

- Dissemination of quality vegetables 
- Dissemination of quality standard 
- Dissemination of proposed post-

harvest activities 
- Dissemination of market information 

system  
- To collect brand name or trade mark 

from the public 
- Registration of brand name or 

trademark 

- APMC staff 
- CA 
- Traders 
- Farmers 

MB / APMC 
- District staff 
- Staff of Marketing 
Board 
 
 

(5) Improvement and 
enhancement of the system 

- How to record marketing information 
- Maintenance of data base in 
AGAMRKNET 

- APMC staff Marketing Board 
- MB staff 
- DOA staff 

(6) Establishment of new 
market information system 

-  Establishment of new market 
information system, linking mobile 
phone and AGMARKNET 

- Staff of Marketing 
Board 
 

Marketing Board/ 
DOA 
- External expert 

(7) Provision of computer set - Market yards except seasonal market 
yard 

Marketing Board Marketing Board 

(8) New construction of 
market yards and collection 
centres 

 

- Review of 5-year plan of the 
Marketing Board 

- Preparation of Detailed Plan Report 
(DPR) 

- Construction or rehabilitation 

- 10 APMCs for market 
yard 
(each APMC) 
- 12 collection centres 
in respective 12 
Districts 

Market yard by 
Marketing Board 
 
Collection centers by 
DOA 

Source: JICA Study Team 
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7.4 Infrastructure Development Program 

7.4.1 Infrastructure Development/Improvement Plan 

The A/P related to each activity for the infrastructure development/improvement plan and its 
requirements are presented below: 

Table 7.4.1   Proposed A/P of Infrastructure Development/Improvement 
Activity Proposed Plan Requirement and 

Schedule 
Construction of new minor irrigation 
systems 

• Development of Flow irrigation, including 
construction of check dam 

• Development of Lift irrigation, including 
construction of check dam 

• Development of Groundwater irrigation 

• 7,370 ha for 10 years

Rehabilitation and improvement of 
existing minor irrigation and 
traditional irrigation systems 

• Rehabilitation and improvement of existing 
intake facilities and canals, mainly to upgrade 
from Katcha (earth works) to Pacca.(concrete 
works) 

• 3,330 ha for 10 years

Construction of water harvesting 
facilities for life saving irrigation 

• Development of Rain water harvesting with 
collector channel and farm pond / tank 

• Development of Tank irrigation utilizing water 
source of small stream and spring 

• 3,300 ha for 10 years

Provision of micro irrigation for 
demonstration 

• Provision of drip and sprinkler irrigation in 
advanced areas in the category I and II for 
demonstration 

• 15 locations in 32 
blocks for 3 years 
period 

Construction of new farm roads which 
will not be covered by PWD. 

• Construction of new access farm road, 
including formation cut, construction of 
retaining wall, drainage structure, bridges and 
pavement 

• 480 km for 10 years 

Repair and rehabilitation of damaged 
existing farm roads  

• Widening of existing farm road 
• Pavement of existing farm road including 

water bound macadam, pre-mix bituminous 
carpet or asphalt and cement concrete 

• Improvement of the existing muddy road 

• 410 km for 10 years 

Improvement of existing footpath and 
mule track 

• Upgrading to motorable road 
• Pavement of existing footpath with cement 

concrete 

• Program continues for 
a 10 years period 

Source: JICA Study Team 

7.4.2 Infrastructure Development Support Plan 

Activity and requirements for the A/P of infrastructure development support plan are mentioned below. 

Table 7.4.2   Proposed A/P of Infrastructure Development Support 
Activity Proposed Plan Requirement and Schedule 

Strengthening of WUA for 
improvement of water management 

• Capacity building trainings on 
technical and management 
aspects of O&M 

• Employment of local consultants for 
each block for 10 years period 

• Trainers for capacity building 
• Arrangement of training materials 

Strengthening of O&M activities for 
road and other infrastructures 
managed by farmers’ groups 

• Capacity building trainings on 
technical and management 
aspects of O&M 

• Employment of local consultants for 
each block for 10 years period 

• Trainers for capacity building 
• Arrangement of training materials 

Strengthening of supporting system 
for farmers' irrigation system 
including micro irrigation (sprinkler 
and drip irrigation, etc) 

• Demonstration and training for 
new micro irrigation  

 

• Program continue for a 10 years 
period 

 

Source: JICA Study Team 
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7.5 Program Implementation Plan 

7.5.1 Organization for Program Implementation 

DOA is the executing agency for the overall program implementation of the proposed crop 
diversification, and is responsible for the implementation of all the plans excluding the Market System 
Improvement Plan. The Market Board is responsible for the implementation of the Market System 
Improvement Plan, in collaboration with DOA in principle.  Proposed responsibilities of respective 
key persons for the program implementation are given below: 

Table 7.5.1   Proposed Responsibilities and Key Persons 
Item Organization or Person Responsibility 

Executing Agency DOA 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 in 
headquarter 

Joint Director I 
(for integrated diversification) 

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: JICA Study Team 
 

 
Source: JICA Study Team 

Fig. 7.5.1   Proposed Organization for Program Implementation 

In order to implement the Infrastructure Development Program which includes construction of 10,700 
ha of minor irrigation, 3,300 ha of life saving facilities, 890 km of access farm roads and 12 collection 
centers, it is proposed to dispose a new additional zone office in the central zone and a superintendent 
engineer responsible for executing the program.    

新設
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DE : Divisional Engineer
SDSCO : Sub-divisional Soil Conservation Officer
AE : Assistant Engineer
JE : Junior Engineer
SAMETI State Agricultural  Management and Extension

Training Institute

Deputy Director
Mandi

Joint Director 
Integrated 

Diversification 

Newly Proposed 
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7.5.2 Proposed Implementation Schedule 

Implementation schedule for executing the programs in the A/P up to Year 2017/18 is proposed as 
shown in the following figure:    

 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: JICA Study Team 

Fig. 7.5.2   Proposed Implementation Schedule 

 

For the implementation of Farmers’ Support Program and Infrastructure Development, respective 
schedules of respective four diversified patterns, i.e. Category-I, II, III and IV, are proposed as 
follows; 

• Category-I (Advanced area for diversification) 

Vegetable promotion and post-harvest processing promotion will be conducted at 
first, since the crop diversification in this category has already started and certain 
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farmers produce and deliver 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)  

Vegetable promotion will be conducted first, followed by food grain productivity 
improvement, post-harvest processing and infrastructure development. This was 
determined since the crop diversification in the category 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 first, 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 
the vegetable promotion.  

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

Food grain productivity improvement and integrated farm management will be 
promoted first then 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 the vegetable promotion.  
 

7.5.3 Preliminary Estimated Cost for Program Implementation 

Program cost has been estimated based on the past experiences of DOA, results of sample study at pre-
feasibility level and workshop’s results. The preliminary estimate is based on the following conditions:  

i) The exchange rates for Indian Rupee, US $ and Japanese Yen is set at  
 US $ 1.00 = Rs 43.73 = Japanese Yen 109.33 

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 a contract basis.    

iii) All the costs are estimated based on the current prices in September 2008. 
iv) Administration cost of DOA for the program implementation 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 national portion.  
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The preliminarily estimated cost is Rs. 9,435 million in total. The summary of estimate is given below: 

 

Table 7.5.2   Summary of Preliminarily Estimated Cost 
 

Source: JICA Study Team 

7.6 Project Evaluation 

7.6.1 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 is 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.   

Item 
Amount 

(Rs. Million) 

1. Institutional Development  

(1) Strengthening of Department of Agriculture  309 
(2) Strengthening of Extension Service Function  247  

  Sub-total of 1.  556  
2. Farmers’ Support    

(1) Vegetable Promotion  523  
(2) Food Grain Productivity Improvement  128  
(3) Integrated Farm Management  79  
(4) Post Harvest Processing Promotion   2  
(5) Marketing System Improvement  130  

  Sub-total of 2.  862  
3. Infrastructure Development Program   

(1) Infrastructure Development/Improvement  3,757  
(2) Infrastructure Development Support  175  

  Sub-total of 3.  3,932  
Total (1+2+3)  5,350  
4. Price escalation   1,433  
5. Physical contingency   678  
Total (1+2+3+4+5)  7,461  
6. Engineering services  380  
  Price escalation  62  
  Physical contingency  44  
  Sub-total of 6.  486  
Total of 1+2+3+4+5+6  7,947  

a Land Acquisition  0  
b Administration cost  397  
c Other cost (Market board, ATMA, etc.)  296  
d Tax & Duty  795  

Total (a+b+c+d)  1,488  
Grand Total  9,435  
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7.6.2 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 7.6.1   Change in Irrigation Condition in the A/P 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  

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.   

Table 7.6.2   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  

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.   
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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 7.6.3   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:  Estimation by the JICA Study Team through adjustment and modification of available data and information  

7.6.3 Project Benefits 

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.   

The economic benefit is estimated based on the following assumptions, 
vi) 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.   

vii) 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:   
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Table 7.6.4   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: Estimation by the JICA Study Team through adjustment and modification of available data and information.   

Table 7.6.5   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:  Estimation by the JICA Study Team through adjustment and modification of available data and information.   

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. Accordingly, the project benefit is Rs.1,201.2 
million as the net incremental production value, as shown below.   

Table 7.6.6   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.   
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7.6.4 Project Cost 

Based on the financial estimated project cost, the economic project cost is estimate at Rs.5,988 million.  
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. Economic project cost is summarized in the table below:. 

Table 7.6.7   Estimated Economic Cost 
Unit: Million Rs. 

Project Cost 
Description 

Financial Economic 
1. Institutional Development 557 529 
2. Farmers’ Support 862 819 
3. Infrastructure Development 3,932 3,736 
Sub-Total   1 to 3 5,350 5,083 
4. Physical Contingency 678 508 
5. Price Escalation 1,433 0 
Sub-Total   1 to 5 7,461 5,591 
6. Consulting Services 486 397 
Sub-Total   1 to 6 7,947 5,988 
a. Land Acquisition 0 0 
b. Administration Cost 397 0 
c. Other Cost 296 0 
d. Tax and Duty 795 0 
Sub-Total   a to d 1,488 0 
Grand Total 9,435 5,988 

Source: JICA Study Team 

7.6.5 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 7.6.8   Economic Benefit of the Project 
Unit: Million Rs. 

Net Present Value (12% discount rate) EIRR (%) Benefit Cost B-C B/C 

13.5% 4,525 4,062 463 1.11 
Estimated by JICA Study Team 

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 7.6.9   Sensitivity Analysis of the Project 
EIRR (%) Cost 

Benefit Base +10% +20%
Base 13.5% 12.2% 11.0%
-10% 12.0% 10.7% 9.6% 
-20% 10.4% 9.1% 8.0% 

Estimated by JICA Study Team 
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Evaluation results indicate the followings:  

i) 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.   

ii) 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. 

iii) 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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CHPATER 8 ENVIRONMENTAL EXAMINATION 

8.1 General 

Initial environmental examination (IEE) was carried out in order to identify potential negative 
environmental impacts caused by the implementation of the proposed program components of the 
Master Plan (M/P). This chapter shows the results of the IEE of the M/P program components. 

 

8.2 Initial Environmental Examination for Master Plan 

8.2.1 Framework for IEE for M/P 

The framework of the IEE study in this section is shown in the following figure. After the screening of 
the program components of the M/P, corresponding IEEs are implemented. The potential impacts of 
the activities of the program components are examined. In addition, the mitigation measures and 
monitoring methods are preliminarily proposed. Similarly, the impacts resulting from non-
implementation of any activities of the M/P were also examined based on the current condition. The 
results were compared with the impacts due to implementation of all program components of the M/P. 

 

 
 

 

IEE for Master Plan
Program Components

Proposal of
Mitigation Measures
/ Monitoring Method

(Section 8.2.3) 

Proposal of Master Plan
Program Components

Current Condition, Potential and Constraints
of the Himachal Pradesh

Screen out

Screening of Master Plan
Program Components

(Section 8.2.2)

Screening of Master Plan
Program Components

(Section 8.2.2)

Potential Impact
With

Master Plan Condition

Potential Impact
Without

Master Plan Condition

Comparison without and with MP 
Condition

(Section 8.2.4)
 

Source: JICA Study Team

Fig. 8.2.1   Framework for IEE for M/P Study 



8 - 2 

8.2.2 Screening of M/P Program Components 

The results of the screening of the proposed program components are summarized below. 

Table 8.2.1   Result of Screening of the M/P Program Components 
Program Sub-Program Program Component Screening Remarks 

1. Strengthening of Department of Agriculture  Screened Out  Capacity Development and 
Training  

I. 
Institutional Development 
Program  2. Strengthening of Extension Service Functions Screened Out  Capacity Development and 

Training  
3. Vegetable Promotion Screened Out  Demonstration, and 

dissemination 
4. Food Grain Productivity Improvement  Screened Out  Demonstration and 

dissemination  

II-1 
Production 

5. Integrated Farm Management  
(Horticulture, Animal Husbandry and Fishery) 

Screened Out  Demonstration and 
dissemination  

6. Post Harvest Processing Promotion  Screened Out  Demonstration, dissemination 

II. 
Farmers 
Support 
Program  

 

II-2  
Post Harvest 
Processing and 
Marketing  

7. Marketing System Improvement 
 

IEE Construction of new Market 
Yard and Collection Centers 
in this program may have 
some environmental and social 
impacts  

8. Infrastructure Development/Improvement IEE Construction activities for 
new minor irrigation, new 
water harvesting facilities 
and new farm road may give 
some environmental or social 
impacts. 

III. 
Infrastructure Development 
Program  

9. Infrastructure Development Support  Screened Out Strengthening of community 
institution of water 
management and maintenance  
and promotion of drip and 
sprinkler irrigation  

Note: Screening result is categorized into two groups; i) program component needs Initial Environmental 
Examination which is stated as IEE in the table and ii) program component is screened out and no IEE is 
required.  
Source: JICA Study Team 

 
8.2.3 IEE for M/P Program Components 

Impact matrix has been prepared for the above five activities of the two program components in M/P. 
In the matrix, the following screening toward potential and phase-wise impacts has been carried out. 
The result of the IEE of M/P program component is summarized the following Table 8.2.2. 

 

Table 8.2.2   Result of IEE of the M/P Program Components 
II. 

Farmers’ Support Program
III. 

Infrastructure Development Program 
7 (a) 7 (b) 8 (a) 8 (b) 8 (c) 

Activities

 
 
Potential Impacts Market Yard Collection 

Center 
Minor 

Irrigation 
Water 

Harvesting Farm Road

Social Environment  
1 Involuntary Resettlement  ＊ ＊ ＊ ＊ ＊ 
2 Local economy (employment, etc)  ++/B ++/C ++/B ++/B ++B 
3 Land use and utilization of local resources  ＊ =/C --/C --/C --/C 
4 Social institutions   ＊ ++/C ++/B ++/B ＊ 
5 Existing social infrastructures and services  ++/C ++/C ＊ ＊ ++/C 
6 The poor, indigenous and ethnic people  ++/C ++/C ++/B ++/B ++/C 
7 Misdistribution of benefit and damage  ＊ ＊ ＊ ＊ ＊ 
8 Cultural heritage  ＊ ＊ ＊ ＊ ＊ 
9 Local conflict of interests  ＊ ＊ ＊ ＊ ＊ 
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10 Water Usage  ＊ ＊ --/D ＊ ＊ 
11 Sanitation  --/C ＊ ＊ ＊ --/C 
12 Hazards (Risk), Infectious diseases  --/C ＊ ＊ ＊ --/C 
Natural Environment 
13 Topography & Geographical features  ＊ ＊ ＊ ＊ ＊ 
14 Soil Erosion  ＊ ＊ ＊ ＊ ＊ 
15 Groundwater  ＊ ＊ --/D ＊ ＊ 
16 Hydrological Situation  ＊ ＊ ＊ ＊ ＊ 
17 Flora, Fauna and Biodiversity  --/D ＊ --/C ＊ --/C 
18 Meteorology  ＊ ＊ ＊ ＊ ＊ 
19 Landscape  ＊ ＊ ＊ ＊ ＊ 
20 Global Warming  ＊ ＊ ＊ ＊ ＊ 
Pollution  
21 Air Pollution  --/C ＊ ＊ ＊ ＊ 
22 Water Pollution  ＊ ＊ ＊ ＊ ＊ 
23 Soil Contamination  ＊ ＊ ＊ ＊ ＊ 
24 Waste  =/C ＊ ＊ ＊ --/C 
25 Noise and Vibration  ＊ ＊ ＊ ＊ ＊ 
26 Ground Subsidence  ＊ ＊ ＊ ＊ ＊ 
27 Offensive Odor  ＊ ＊ ＊ ＊ ＊ 
28 Bottom sediment  ＊ ＊ ＊ ＊ ＊ 
29 Accidents  --/C --/C --/C --/C --/C 
Left-side of each cell represents a direction of impact and right side represents a magnitude of impact as follows: 

Left side: ++: Positive impact                --: Negative Impact       =: Neutral Impact 
Right side:  A: relatively significant impact, B: relatively medium size impact, 
C: relatively small impact, D: unknown as of now 
*: No impact or no corresponding impact 

Source: JICA Study Team 

 
Table 8.2.3   Potential Impacts and Possible Mitigation Measures of M/P Program Components 

Potential Impacts Phase Impact Cause/ Severity 
Assumed Mitigation 

Measures / Monitoring 
Method 

Action Time for
Avoidance / 
mitigation 

Social Environment  
3. Land Use and Utilization of Local 
Resources 
 
7 (b), 8 (a), 8 (b), 8 (c) 

Design Securing land is required for 
construction.   

- Farmer’s meeting to 
discuss and obtain 
consensus with land 
owners  

 

Design 
(Mitigation) 

10. Water Usage 
 
8 (a) 

Design 
and 

Operation 

Water intake from a river is 
registered in district office. New 
water intake may affect other 
existing intake downstream in 
the river. 

- Confirmation of new water 
intake in district office in 
design stage get necessary 
clearance from IPH and other 
concerned departments and no-
objection from neighbor 
Panchayats. 

- Meeting to discuss and obtain 
consensus with the affected 
irrigation system under district 
administration in design stage  

- When necessary, meeting to 
discuss and obtain consensus 
in water allocation among 
water users in operation stage  

Design 
& Operation 
(Mitigation) 

11. Sanitation 
 
7 (a), 8 (c) 

Construction Sanitary condition may 
degenerate due to input of 
construction workers at 
construction site.   

- Provision of temporary 
sanitary arrangements (toilet, 
other requirement). 

Construction 
(Mitigation) 

12. Hazard (Risk), Infectious 
Diseases 
 
7 (a), 8 (c)  
 

Construction Infected construction workers 
may enter into the construction 
site.   

- Implementation of health 
monitoring for construction 
workers through self- 
declaration  

Construction 
(Mitigation) 

Natural Environment 
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15. Groundwater  
 
8 (a) 

Design 
and 

Operation 

Groundwater intake is managed 
and a new intake must be 
permitted by Irrigation & Public 
Health Department (IPHD) and 
the Ground Water Authority 
(GWA) in the design phase.   
Over-lift of groundwater will 
cause decline of water level in 
operation stage. 

- Confirmation of new water 
intake in IPHD and GWA  in 
design stage  

- When necessary, meeting to 
discuss and obtain consensus 
in groundwater intake 
allocation among water users 
in operation phase  

Designing 
& Operation 
(Mitigation) 

17. Flora, Fauna and Biodiversity 
 
7 (a), 8 (a), 8 (c) 

Design 
and 

Construction 

Some forest land may be 
required during construction in 
some cases. 

- Meetings with the local Forest 
Department to assess the use 
and get due clearance  for the 
use of land  

- Construction by approved 
manner. 

Designing 
and 

Construction 
(Mitigation  

and Avoidance)

Pollution 
24. Waste  
 
7 (a), 8 (c) 

Construction In shipping some agric produces 
may become waste. - 7 (a) 
Excavated earth material will be 
generated - 8 (c) 

- Effective utilization of 
vegetable or fruit waste (for 
animal feed, or compost)  

- Dispose waste at designated 
place 

- The excavated earth material 
should be reused as much as 
possible  

- Dumping sites for the debris 
must be identified. 

Design and 
Construction  
(Mitigation) 

29. Accidents 
 
7 (a), 7 (b), 8 (a), 8 (b), 8 (c) 

Construction Accidents caused by 
construction machineries and 
vehicles are predicted during the 
construction phase.  

- Appropriate maintenance of 
machineries and vehicles  

- Periodic cautioning of workers 
regarding disciplines on safety 
operation.  

 

Construction 
(Mitigation) 

 

8.2.4 Comparison between With and Without Master Plan 

The following tables show the supposed conditions under the “Without M/P” case, compared with the 
“With M/P” case. It is noted that in the latter case mitigation measures are assumed to be implemented 
properly under the M/P. 

Table 8.2.4   Comparison of Conditions between With and Without M/P 
Item Without  Master Plan With Master Plan 
Agriculture  Unable to tap the potential for the natural 

advantage considering that the State has 
growing off-season vegetables. The production 
of traditional agriculture will not increase. 

The State will be able to tap its potential for the 
production and effective marketing of its off-
season vegetables.  In 2005-2006 the total area 
under vegetable production was 73,000 ha. 
With the M/P the area for  vegetable cultivation 
is projected to be 124,000 ha by 2022/23 

Availability of Irrigation Facilities, 
Water and Access Farm Road 

Inefficient use of  its water resources  
Unable to tap the existing potential for 
irrigation 
Unable to promote crop diversification because 
of lack of irrigation water and access farm road.

Will rehabilitate existing structures and create 
minor irrigation and water harvesting structure 
for more efficient use of available sources of 
irrigation. 
With the M/P, an additional 16,000 ha will be 
brought under irrigation and 5,000 ha under life 
saving irrigation by 2022/23 
Construction of farm road can promote crop 
diversification especially in the hilly areas. 

Society  Weak social institutions for management of 
local resources  

Strengthening of local institutions for effective 
management of local resources   

Environmental Impact  Improper management of local resources 
including water  

Proper use of resources as well as promotion of 
organic farming and rational use of fertilizers.  
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(1) Examination of the Condition “Without M/P” 

The following table shows potential negative impacts for “without M/P” case. 

Table 8.2.5   Potential Negative Impacts for “Without M/P” case 
Potential Impacts Impact cause/ severity 

Social Environment  
Local Economy  Almost 66.7% of the population is dependent on agriculture and traditional agriculture productivity 

has seen only a slight increase over the years because of the continuous existence of small 
landholdings, lack of adequate irrigation facilities, lack of agricultural know-how and poor 
marketing. Diversification of agriculture to vegetables has been projected as absolutely essential for 
contributing towards economic growth, ensuring food security and reducing the vulnerability of 
farmers to poverty, as the price fetched by vegetables is nearly four times more than food grains. 
Hence, without the M/P, local economy may take much longer time to improve. This diversified 
agriculture will not be attained without the implementing the M/P 

Social Institutions  Most social institutions like farmers interest groups, Water Users Associations etc had performed 
only a one-time input. Many of them are not effective and some have become defunct. In other 
areas there seems a total breakdown of traditional institutions of resource management. Without 
inputs as designed in the M/P, these institutions will only further weaken.   

The poor, indigenous ethnic people  There is both class and caste based difference in the rural economy. In most areas scheduled castes 
are among the poorest, without a planned effort to include them, many tend to be marginalized from 
the social institutions and from sharing accrued benefits to initiatives. Hence without M/P this 
injustice may not be rectified. Moreover, without proper regulation and norms, the more well-off 
people tend to be take advantage of any new initiatives.  

Local Conflict of Interest  Without proper mechanisms for transparency and equitable distribution of benefits, local conflicts 
of interest often occur especially in relation to the water where disputes between upstream and 
downstream communities are common. Since water scarcity may be further heightened without the 
program interventions, the local conflicts may continue to prevail.  

Water Usage The current shortage of irrigation facilities and lack of maintenance of the existing structures has 
led to inefficient use of the existing water sources and resources. Rain water harvesting potential of 
the State has not been adequately explored as yet.  

Natural Environment  
Soil Erosion  Improper and unplanned farming poses threats to soil erosion along the hill sides.  

Source: JICA Study Team 

(2) Examination of the Condition “With M/P” 

The following table shows the potential negative impacts with implementation of the M/P. As 
described above, the program components of the M/P are assumed implemented with appropriate 
environmental management activities in order to avoid and /or mitigate the negative impacts.  

Table 8.2.6   Potential Negative Impacts with M/P 
Potential Impacts  Impact/ Cause Severity  

Social Environment  
Land Use and Utilization of local 
resources 

Some amount of private land and sometimes farmland may be used for the various infrastructure 
development activities. This however will be minimized and land will be secured with the farmers 
consent and will be used to give them benefits to better use their land resources.  

Sanitation, Hazards (Risk), Infectious 
diseases 

Sanitary condition may degenerate due to input of construction workers at construction site and 
infected construction workers may enter into construction site. 

Natural Environment 
Groundwater Over-lift of groundwater may cause decline of water level during operation stage. 
Flora, fauna and bio Diversity Some forest land may be required for the construction of minor irrigation pipeline or farm road. 
Pollution  
Air pollution, waste and increase of 
accidents during construction phase  

During the construction phase, small and temporary impacts on air quality, waste and increase of 
accidents might be made. 

Source: JICA Study Team 
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(3) Result of Comparison 

The result of comparison of with and without M/P cases is shown in the following table. 
 

Table 8.2.7   Result of Comparison With and Without M/P 
Activity

 
Potential Impact  

Without 
Master Plan 

With 
Master Plan 

Social Environment  
1  Involuntary Resettlement  ＊ ＊ 
2  Local economy (employment, etc)  --/C ++/B 
3  Land use and utilization of local resources  ＊ --/C 
4  Social institutions   --/C ++/B 
5  Existing social infrastructures and services  ＊ ++/C 
6  The poor, indigenous and ethnic people  --/C ++/B 
7  Misdistribution of benefit and damage  ＊ ＊ 
8  Cultural heritage  ＊ ＊ 
9  Local conflict of interests  --/C ＊ 
10  Water Usage  --/C ＊ 
11  Sanitation  ＊ --/C 
12  Hazards (Risk), Infectious diseases  ＊ --/C 

Natural Environment  
13  Topography & Geographical features  ＊ ＊ 
14  Soil Erosion  --/C ＊ 
15  Groundwater  ＊ --/D 
16  Hydrological Situation  ＊ ＊ 
17  Flora, Fauna and Biodiversity  ＊ --/C 
18  Meteorology  ＊ ＊ 
19  Landscape  ＊ ＊ 
20  Global Warming  ＊ ＊ 

Pollution  
21  Air Pollution  ＊ --/C 
22  Water Pollution  ＊ ＊ 
23  Soil Contamination  ＊ ＊ 
24  Waste  ＊ ＊ 
25  Noise and Vibration  ＊ ＊ 
26  Ground Subsidence  ＊ ＊ 
27  Offensive Odor  ＊ ＊ 
28  Bottom sediment  ＊ ＊ 
29  Accidents  ＊ --/C 
Left-side of each cell represents a direction of impact and right side represents a magnitude of impact as follows: 

Left side: ++: Positive impact                --: Negative Impact       =: Neutral Impact 
Right side:  A: relatively significant impact, B: relatively medium size impact, 
C: relatively small impact, D: unknown as of now 
*: No impact or no corresponding impact 

Source: JICA Study Team 

 

(4) Conclusions 

The IEE study for the M/P concludes as follows; 

・ M/P have positive impacts for social environment, especially for local economy, encouraging 
social institutions to strengthen. The M/P also made consideration of the poor, indigenous and 
ethnic people. Thus it judged acceptable form an environmental viewpoint. 

・ Implementation of M/P would not bring about serious social and natural negative environmental 
impacts. Moreover, said impacts can be avoided / mitigated through proposed countermeasures. 

・ It is understood that implementation of the M/P will bring about positive impacts while avoiding 
negative impacts, and/or initiating corresponding mitigation measures. 
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CHAPTER 9   CONCLUSIONS AND RECOMMENDATIONS 

9.1 Conclusions  

The Study presents Master Plan (M/P, target 2022/23), and Action Plan (A/P, target 2017/18), for 
diversified agriculture to enhance the income of farmers in the State of Himachal Pradesh. The goal of 
these plans is to initiate agricultural diversification concerning a shift from food grains crops to 
diversified crops (especially vegetables) in order to enhance the income of small and marginal farmers 
in the State who occupy a majority of the rural population.  

Diversification of agriculture is an important policy for sustaining the economic success of the State 
and for contributing towards its fiscal self sufficiency as well as generating employment for its large 
rural population. The favorable natural and social conditions surrounding agriculture create huge 
potentials for agro-diversity, which are different from those of other states in India. Major potentials 
are off-season produces in other states and temperate or exotic produces only cultivable in the State.  

In order to promote the diversified agriculture through effective use of the favorable environmental 
conditions, the Study Team selected Farmers’ Support Program, Infrastructure Development Program 
and Institutional Development Program to support the previous two programs. These three programs 
consist of nine components aiming to produce 1.6 million tons of vegetables in 2017/18 and 2.0 
million tons in 2022/23.  It is expected that implementation of these proposed programs will contribute 
to the enhancement of the income of rural small and marginal farmers, and improve their living 
standards.   

Taking these into consideration, it is concluded that the proposed A/P should be implemented as early 
as possible.   

9.2 Recommendations 

(i) Financial Arrangement for Implementation of the A/P 

One of the major constraints which hamper smooth implementation of the A/P is the financial 
resources.  According to the cost estimate, corresponding budgetary requirement is 
approximately Rs 9.4 billion for ten years, up to 2017/18. It is necessary to secure the amount 
in a timely manner for the smooth implementation of the plan.  It is therefore recommended 
that the Department of Agriculture (DOA) and Department of Finance should take action for 
necessary budgetary arrangement for prompt implementation of the A/P.  

(ii) Needs for Monitoring the Implementation of the A/P 

The A/P proposes nine components of the interrelated programs to be implemented by 
2017/18. The balanced implementation of the respective components is indispensable for 
achieving the projected benefits. In order to grasp the actual progress accurately, monitoring 
and evaluation are essential.  Based on the results of the monitoring, the A/P should be 
reviewed and updated when required.   

(iii) Necessity of a view from Comprehensive Rural Development 

The Study deals with agriculture, horticulture, animal husbandry, fishery and agricultural 
marketing sector for diversified agriculture in the State. In addition, comprehensive rural 
development study covering tourism, education, light industry/manufacturing, forestry, etc 
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will be necessary to formulate the multi-functioning plans for future improvement of the 
living standards of the rural population..  

(iv) Development of diversification technology package 

Specific agricultural technologies for the crop diversification have been developed to a certain 
level in the State or in India, however, technology packages integrating the specific 
technologies for farmer use have not developed yet.  Accordingly it is necessary and 
recommended to develop such practical and comprehensive technology packages for 
implementation and extension of the crop diversification. 

(v) Improvement of extension officers’ capacity for providing effective impacts to farmers for the 
diversification 

Agricultural extension of crop diversification from food grain cultivation has started recently 
in the State and present extension officers have not been familiar to cultivation of diversified 
crops.  Accordingly it is necessary and recommended to improve capacity of present and 
newly-employed extension officers for providing effective impacts to farmers for the 
diversification. 

(vi) Improvement of Farm Management including farm economy 

Traditional farm management has been conducted by most of farmers who mainly grows food 
grains in the State.  However, it is necessary for the crop-diversified farmers to have improved 
farm management including cost analysis and marketing etc.  Accordingly it is recommended 
to improve farm management method prevailing in most of traditional farmers.  

(vii) Formation of farmers’ groups and farmers’ organizations for smooth implementation of crop 
diversification 

Sufficient farmers’ groups and farmers’ organizations have not been formed yet in the State.  It 
is strongly recommended to form farmers’ groups and farmers’ organizations where farmers 
have not been grouped or organized yet, since the groups and organizations are essential in 
joint marketing of diversified crops or join purchase of farm inputs such as seeds in the crop 
diversification. 
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