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1. Introduction

1.1. Background

Rice-wheat cropping systems cover 13.5 million hectares on the Indo-Gangetic Plains of South Asia, providing incomes and food to many millions of people. Irrigated rice-wheat systems consume a large proportion of the region’s water resources. In the face of increasing competition for water from industrial and domestic users, concerns are being raised about the productivity of water used in agriculture. Negative environmental effects related to irrigation are also increasing as overexploitation of groundwater and poor water management lead to dropping water tables in some areas and increased water logging and salinity in others. Meanwhile, the profitability of rice and wheat production is declining in many areas as production costs rise faster than crop prices.

The Rice Wheat Consortium (RWC) for the Indo-Gangetic Plains, which is made up of international agricultural research centers, national agricultural research organizations from Bangladesh, India, Nepal, and Pakistan, and advanced research institutes, has developed and promoted a number of technologies that increase farm-level productivity, conserve natural resources, and limit negative environmental impacts. These resource-conserving technologies (RCTs), which form the basis for conservation agriculture, have been actively promoted in the Indo-Gangetic Plains for about 10 years. “Conservation agriculture” is the term used for a diverse array of crop management practices that involve minimal disturbance of the soil, retention of residue mulch on the soil surface, and use of crop rotations to control pests and diseases. 

Since the mid 1980s, researchers, farmers, extension specialists, machinery importers, and local machinery manufacturers have been working to adapt RCTs to South Asia’s rice-wheat cropping systems. Evidence has emerged in recent years to suggest that these efforts are beginning to bear fruit. Data collected from benchmark fields being monitored on a long-term basis show that RCTs provide a wide array of benefits, including higher yields, lower production costs, improved water and fertilizer use efficiency, better control of pests and diseases, and reduced greenhouse gas emissions (see Azeem Khan et al. 2002, Mehta and Randhir Singh 2002, Sidhu 2003, and Zubair Anwar et al. 2002). 

To date, the RCT that has received the most attention is zero-till (ZT) planting of wheat after rice. Successful adoption of ZT requires use of a specialized implement, the tractor-drawn ZT seed drill, which allows wheat seed to be planted directly into unplowed fields with a single pass of the tractor. In contrast, conventional tillage practices for wheat involve multiple passes of the tractor to accomplish as many as 10 or more separate plowing, harrowing, raking, and seeding operations. Use of ZT significantly reduces energy costs, mainly by reducing tractor costs associated with conventional tillage methods, but also by reducing the amount of time that tube wells must be operated. Use of ZT also allows the wheat crop to be planted sooner than would be possible using conventional tillage methods, which significantly reduces turnaround time. This is an important consideration in many parts of the rice-wheat belt, where late planting of wheat is a major cause of reduced yields. 

Of particular interest for the present study is the impact of ZT on water use efficiency. Trials have shown that ZT reduces irrigation requirements in wheat by facilitating crop residue buildup and improving soil structure, which have been linked to increased retention, better infiltration, and reduced overall use of water. In addition, the faster turnaround time made possible by ZT allows wheat to be planted and harvested earlier, reducing the need for one or more late-season irrigations in some areas. The aggregate value of these benefits has yet to be documented, however, because the extent to which ZT has diffused across the Indo-Gangetic Plains is not known exactly. Information collected through surveys of machinery manufacturers suggests that significant numbers of rice-wheat farmers have adopted ZT some areas, particularly irrigated zones. Adoption of ZT has apparently been less widespread in other areas, particularly rainfed zones. Knowledgeable experts estimate that the area under ZT exceeds several hundred thousand hectares, but detailed adoption data are not available to support this figure. Without such data, the technical and economic benefits generated by ZT remain unknown, since it is not possible to scale up from plot-level data to arrive at more aggregated measures of impact.

1.2. Motivation

To promote more rapid and extensive adoption of RCTs, better understanding is needed not only of the factors that influence the adoption and diffusion, but also of the impacts of RCTs at various levels of aggregation (field, farm, watercourse). Research has indicated the potential benefits of RCTs, but experience suggests that successful adoption depends on a favorable confluence of technical, economic, institutional, and policy factors. Only by understanding these factors will researchers, extension specialists, machinery manufacturers, and policy makers be able to modify the technology, delivery mechanisms, and policy environment to stimulate successful adoption and diffusion.

2. Study objectives

2.1. Overall objective

To improve the productivity and profitability of rice-wheat cropping systems in the Indo-Gangetic Plains and help South Asia meet increasing food demand by accelerating the adoption and diffusion of RCTs.

2.2. Specific objectives

Specific objectives of the study include:

1. Document the diffusion of RCTs in selected sites in the western irrigated Indo-Gangetic Plains (Punjab, Pakistan and Haryana, India).

2. Identify technical, economic, institutional, and policy factors that affect RCTs adoption and diffusion.

3. Evaluate plot-level impacts on productivity and profitability, particularly impacts stemming from water use savings;

4. Scale up plot-level results so as to derive estimates of productivity and profitability impacts at the field, farm, and watercourse levels, particularly impacts stemming from water use savings; and 

5. Identify research and extension needs, policy interventions, and institutional changes needed to accelerate adoption and diffusion of RCTs.

3. Expected outputs

Expected outputs of the study include:

1. Detailed information about the extent of adoption of RCTs in selected sites in the western irrigated Indo-Gangetic Plains (Punjab, Pakistan and Haryana, India).

2. Identification of factors affecting adoption and diffusion of RCTs selected sites in the western irrigated Indo-Gangetic Plains (Punjab, Pakistan and Haryana, India).

3. Documentation of the technical and economic impacts of RCTs on productivity (especially water productivity), profitability, and distribution of benefits.

4. Analysis of implications for research, research management, policy decision makers, extensionists, private sector and other stakeholders.

4. Expected beneficiaries

The principal expected beneficiaries of the study will be rice and wheat farming communities in the irrigated plains of South Asia. Improved understanding of the technical and economic impacts of RCTs, as well as improved understanding of the constraints to adoption of RCTs, will open new opportunities for researchers to refine technical recommendations, for machinery manufacturers to improve implement design and construction procedures, and for extension specialists to devise more effective promotion strategies. This should lead to increased adoption of RCTs. To the extent that increased adoption of RCTs leads to input cost reductions and water productivity gains, farmers and the communities in which they live and work will benefit from increased incomes, as well as improvements in water quantity and quality. 

5. Research activities

5.1. Planning meetings

Planning meetings for the Pakistan country case study were held in Islamabad (June 30, 2003) and Lahore (July 2-3, 2003). A planning meeting for the India case study was held in Karnal (July 9-10, 2003). 

The objectives of the planning meetings included:

· refine objectives of each country case study

· identify study areas

· develop research hypotheses

· identify activities

· develop a time line

· decide a sampling strategy

· discuss questionnaire content

· identify collaborators, define responsibilities

The agendas for the planning meetings, as well as lists of participants, appear in Appendix 1.

5.2. Study sites

The study will be carried out in two sites chosen to represent the intensively cropped rice-wheat systems found throughout the western irrigated Indo-Gangetic Plains. One case study will be carried out in Pakistan. A parallel case study will be carried out in India.

The Pakistan country study will be carried out in Punjab province. Field data collection activities will be carried out in the six districts that make up the main rice-wheat belt. In four of these districts (Sialkot, Lahore, Sheikiphura, Gunjranwala), RCTs have been widely promoted. In the remaining two districts (Mandi, Bhauddin), promotion of RCTs has been less extensive. 

The India country study will be carried out in Haryana state. Field data collection activities will be carried out in the 10 districts that make up the main rice-wheat belt. In six of these districts (Ambala, Yamuna, Kurukshetra, Kaithal, Karnal, Panapat), RCTs have been widely promoted. In the remaining four districts (Jind, Fatehabad, Sirsa, Sonipat), promotion of RCTs has been less extensive. 

5.3. Technology definition

A prerequisite for any ex-post adoption and impact study is that the technology or technologies of interest must have moved beyond the research station and into farmers’ fields. While a number of RCTs are currently being developed and tested for eventual promotion in the western Ingo-Gangetic Plains, most have yet to be widely promoted, and uptake by farmers has been minimal. For this reason, the current study will focus on a limited number of RCTs that are known to have spread into farmers’ fields.

The Pakistan case study will focus primarily on ZT in wheat. A secondary focus will be laser-assisted land leveling. Adoption of both technologies in irrigated rice-wheat production zones is believed to be significant.

The India case study will focus exclusively on ZT in wheat. Other RCTs have yet to be adopted on a large scale and hence do not warrant consideration at present.

5.4. Measuring diffusion

Although prototype ZT seed drills were first introduced into South Asia during the early 1980s, large-scale promotion of ZT began only in 1996. Since the technology is relatively new, adoption thus far has been restricted to a relatively small proportion of the total population of potential adopters. For this reason, random sampling among the entire population of rice-wheat farmers would not be an efficient way to measure diffusion of the technology. Diffusion therefore will be  estimated through a survey of ZT seed drills. ZT seed drill manufacturers will be directly interviewed, and data will be collected about the number of ZT seed drills sold in the current year, as well as in previous years. The data on sales of ZT seed drills will be combined with information about the annual use of such drills (collected through a survey of ZT seed drill owners) to derive an estimate of the total area under ZT.

5.5. Understanding adoption

During the planning meetings, a participatory exercise was conducted to identify hypotheses regarding factors believed to affect adoption of ZT (see Tables 1a and 1b). 

Factors affecting the farm-level decision to adopt RCTs will be analyzed using different statistical models. Standard limited-dependent variable approaches (e.g., logit and probit) will be tested, although these may prove inadequate because of the non-random nature of the data collection process (Dimara and Skuras 2003, Saha et al., 1994). The adoption model will be used to test the previously established hypotheses about factors that may affect—positively or negatively—the farm-level decision to adopt RCTs.

Data to be used for modeling the adoption decision will be collected through surveys of rice-wheat growers. The list of hypotheses was used as the basis to discuss questionnaire content.

5.6. Assessing impact

Increasing water scarcity is often cited as a major factor that has contributed to stagnating productivity in the rice–wheat cropping systems of South Asia. Due to the absence of efficient water pricing mechanisms, the scarcity value of water is not reflected in water prices. Non-economic pricing of water has encouraged overexploitation of canal water, supplies of which are now inadequate in many areas. In the face of unreliable canal water supplies, many farmers have increased their reliance on private tube wells. In addition to placing tremendous pressure on groundwater supplies, this has raised production costs (since tube well owners incur significant energy costs in paying for electricity or diesel fuel). In the past, production costs were not a major concern, However in the wake of recent policy reforms affecting input and output markets, producer prices of rice and wheat have declined, and energy prices have risen. In the context of this cost-price squeeze, technologies that can save water and reduce irrigation costs are becoming increasingly important. 

Research has shown that adoption of ZT can have a important impact at the plot level in rice-wheat systems by reducing irrigation requirements and reducing water-related energy costs. Water requirements for ZT are often less than for conventional tillage, because with ZT irrigation water spreads more quickly across the surface, and pumps can be turned off once the field is covered. In some areas, additional water savings can be achieved because more timely planting of wheat allows one or more late-season irrigations to be eliminated. 

Researchers who participated in the recent planning meetings formulated numerous hypotheses regarding the expected technical and economic impacts of ZT adoption (see Tables 2a and 2b). These hypotheses suggest that although it is widely accepted that ZT can reduce irrigation requirements in rice-wheat systems and increase profitability of rice and wheat production, doubts remain about the impact of ZT on water productivity, particularly as the level of aggregation increases beyond the plot level. 

The researchers discussed the types of data that will be needed to test hypotheses about the impact of ZT adoption on water productivity. In both countries (Pakistan and India), the diffusion of ZT will be estimated by surveying machinery manufacturers to conduct a census of ZT seed drills. Also in both countries, farm surveys will be conducted to estimate the impact of ZT adoption on water management practices, water use, and water-related energy costs. The information collected through the farm surveys will be used to estimate crop production budgets, which will be used to assess the profitability of ZT adoption at the plot and farm level. 

In order to assess the impact of ZT adoption on water use and water productivity, additional hydraulic data will be needed beyond those collected during the farm surveys. The strategy used to collect the additional data will vary between countries. In Pakistan, data from the farm survey will be supplemented with data obtained from hydraulic engineering studies being conducted in four watercourses that IWMI is monitoring. In India, a sub-sample of 40 farmers from the farm survey will be visited, and water use parameters will be directly measured in these farmers’ fields. By combining the farm survey data with these supplementary hydraulic data, it is hoped that water productivity changes can be estimated at various levels of aggregation (plot, farm, watercourse).

The results of the economic profitability analysis and of the water productivity analysis will be used to derive policy recommendations aimed at bringing about more technically, economically, and socially efficient use of water. Such policy recommendations will necessarily require a clear understanding of the technical and economic impacts of changing from traditional tillage practices to ZT.

Table 1a. Factors expected to affect adoption of RCTs in Punjab, Pakistan 

	Characteristics of farming system
	Expected influence on adoption

	Clay soil type
	+

	Well-drained soil (upland)
	+

	Salinity problem
	-

	Late rice harvest date (Basmati)
	+

	Suitable (locally adapted) drill available
	+

	Number of animals
	?

	Tubewell irrigation (diesel)
	?

	Non-perennial irrigation
	+

	Large farm size
	+

	Located at the tail of the water course
	?

	Progressive farmers nearby
	+

	Laser leveled plot
	+

	Characteristics of decision maker
	

	Age
	+

	Education
	+

	Female farmer
	?

	Years of farming experience
	?

	Land ownership
	+

	Knowledge and experience of ZT
	+

	Tractor owner
	+

	More family labor available
	-

	Wealthy farmer
	+

	Off-farm income earner
	+

	Received promotional effort
	+

	Member of organization
	+


Table 1b. Factors expected to affect adoption of RCTs in Haryana, India

	Characteristics of farming system
	Expected influence on adoption

	Soil type – light textured soil 
	+/?

	Drainage – Well drained soils
	+

	Salinity – High salinity
	-

	Rice harvest date – Delayed harvest
	+

	Drill availability – access to quality, affordable drills
	+

	Livestock ownership
	?

	Irrigation – assured source of irrigation (tube well)
	+

	Farm size – Large farm size
	+

	Farm location – Head
	+

	Leveled Plot – well leveled
	+

	Sodicity – High sodicity
	+/?

	Wheat after sugarcane
	-

	Characteristics of decision maker
	

	Age/experience of farming
	?

	Education – Years of schooling
	+/?

	Secured land tenancy
	+

	Knowledge and experience of ZT
	+

	Tractor owner
	+

	Wealth – wealthy farmers
	+

	Income sources – Off farm income
	+

	Extension – extension visits
	+

	Organization membership - co-op, farmer’s club
	+


Table 2a. Hypotheses regarding impacts of adoption of RCTs in Punjab, Pakistan

	Technical
	Expected impact

	Labor use (amount)
	-

	Machinery use (amount)
	-

	Diesel use (amount)
	-

	Water use (amount)
	-

	Fertilizer use (amount)
	-

	Seed use (amount)
	-

	Earlier wheat planting
	+

	Credit use (investment)
	+

	Credit use (operational)
	-

	Weed incidence
	?

	Burning of crop residue
	-

	Wheat yield (grain and straw)
	+

	Productivity and Profitability
	

	Wheat profitability (by farmer type)
	+

	Rice profitability (by farmer type)
	+/?

	System profitability (by farmer type)
	+

	Water productivity at plot level
	+

	Water productivity at farm level
	+

	Water productivity at system level
	?


Table2b. Hypotheses regarding impacts of adoption of RCTs in Haryana, India 

	Technical
	Expected impact

	Labor use (amount)
	-

	Machinery use (amount)
	-

	Diesel use (amount)
	-

	Water use (amount)
	-

	Fertilizer use (amount)
	?

	Seed use (amount)
	?

	Earlier wheat planting
	+

	Credit use (investment)
	+

	Credit use (operational)
	-

	Weeds ( P minor / BL / perennial)
	- / + / +

	Burning of crop residue
	-

	Wheat yield (grain and straw)
	+

	Productivity and Profitability
	Expected impact

	Wheat profitability (by farmer type)
	+

	Rice profitability (by farmer type)
	?

	System profitability (by farmer type)
	+

	Water productivity at plot level
	+

	Water productivity at farm level
	+?

	Water productivity at system level
	?


5.7. Data collection activities

During the planning meetings, a unique set of data collection activities were identified for each of the country case studies.

5.7.1. Punjab, Pakistan

(a) Diffusion survey: 

Information about the number of ZT seed drills that have been manufactured and sold in the study area will be collected through a survey of all known ZT seed drill manufacturers in Punjab province. 

(b) Adoption surveys: 

Information about the adoption and impact of ZT seed drills, as well as information about the use of laser leveling technology, will be collected through a survey of 400 farmers. These farmers will be selected using a multi-stage sampling procedure involving a combination of purposive and random selection at different stages. Of the total sample, 80% (320 farmers) will be chosen from the four districts were the technology has been actively promoted, and 20% (80 farmers) will be chosen from the remaining two districts. The final stage of sampling (selection of farmers) will be based on watercourses, since lists of farmers are available for every watercourse. Farmers will be included from the four watercourses in which IWMI is currently working to help to ensure that the information generated through the survey can be combined with information collected through the IWMI study. Water use and water management parameters generated through the IWMI study will be needed to estimate the impact of RCTs on water saving and water productivity at the system level.

All respondents will be visited twice. The first visit will occur after wheat planting. The second visit will take place during wheat harvest.
5.7.2. Haryana, India 

(a) Diffusion survey: 

Information about the number of ZT seed drills that have been manufactured and sold in the study area will be collected through a survey of all known ZT seed drill manufacturers in Haryana state, as well as in the neighboring state of Punjab. 

(b) Adoption surveys: 

Information about the adoption and impact of ZT seed drills will be collected through a survey of 400 farmers in 50 selected villages. These farmers will be selected using a multi-stage sampling procedure involving a combination of purposive and random selection at different stages. The farmers will be allocated to the 10 districts included in the sampling frame in proportion to the total production of rice and wheat in each district. The final stage of sampling (selection of farmers) will be based on complete lists of farmers in each of the 50 selected villages. Since such lists do not exist, they will have to be generated. 

All respondents will be visited twice. The first visit will occur after rice harvest. The second visit will take place after wheat harvest.
(c) Water use survey: 

In order to estimate the impacts of RCTs on water productivity, it will be important to have detailed information about water management practices and water use in rice-wheat cropping systems. Information about water management practices can easily be provided by farmers based on recall and will be collected as part of the adoption survey (e.g., number of irrigations applied to each crop, timing of irrigations, sources of water). In contrast, information about water use cannot easily be provided by farmers based on recall and will need to be measured directly. This information will be collected through a focused water user survey. Forty farmers will be visited, and the key water use parameters will be directly measured (e.g., pumping time, discharge rate, plot size). This information will be validated by cross-checking against information that has been collected previously under the ADB project through long-term monitoring at key sites.

5.8. Work plan and time line

5.8.1. Pakistan case study

A work plan for the Pakistan case study, including an activities time line, was developed during the planning meetings (see Appendix 2a).

5.8.2. India case study

A work plan for the India case study, including an activities time line, was developed during the planning meetings (see Appendix 2b).

5.8.3. Synthesis report

Results from the two country case studies will be used to develop a final synthesis report. Selected participants from each of the country case studies will participate in a final workshop, tentatively scheduled to take place at IWMI headquarters in Colombo, Sri Lanka, during January or February 2005. During the final workshop, leaders of each of the country case studies will present key findings and recommendations. Similarities and differences emerging from the country case studies will be used to develop a final synthesis report.

6. Partners and responsibilities

6.1. Overall administration

Dr. Gustavo Sain (Senior Scientist, Economics Program, CIMMYT) will be responsible for administering the project. He will be assisted by Dr. Michael Morris (Director, Economics Program, CIMMYT). 

Disbursement of funds for local expenses (e.g., field data collection activities) will be facilitated in Pakistan by Dr. Waqar Jehangir of the IWMI office in Lahore and in India by Dr. Raj Gupta of the RWC Facilitation Unit in New Delhi.

6.2. Pakistan case study

The Pakistan case study will be coordinated by Dr. Riaz Mann (National Rice Wheat Coordinator, National Agricultural Research Council). The study will be implemented by staff of the Social Science Institute (SSI) of NARC. Dr. M. Sharif Kallue (Director, SSI) will serve as Principal Investigator for the study.

Collaboration will also be solicited as needed from the following organizations and individuals having expertise in RCTs and/or water management issues: On Farm Water Management Program, Punjab Department of Agriculture (Dr. Mushtaq Gill), University of Faisalabad (Dr. Bashir Ahmad, Dr. Khalid Mustafa).

6.3. India case study

The India case study will be coordinated by Dr. Raj Gupta (Co-Facilitator, Rice-Wheat Consortium, RWC), with assistance from Shahid Parwez (Economist, RWC). The study will be implemented mainly by staff of Haryana Agricultural University (HAU). The Principal Investigator (PI) will be Dr. M.K.N. Rai (Head of the Agricultural Economics Department) will serve as Principal Investigator for the study. Additional participants include other members of the HAU Agricultural Economics Department, as well as Dr. R.K. Malik (Professor and Head, Agronomy Department, HAU) and Dr. R. Kumar (Professor, Soil Science and Water Engineering Department, HAU).

Collaboration the study will also be solicited as needed from the following organizations and individuals having expertise in RCTs and/or water management issues: Delhi University (Professor J.V. Meenakshi).
6.4. Role of IWMI

Under the terms of the CWA competitive grants program, IWMI is not eligible to receive CWA funds for this study. Nevertheless, participation by IWMI staff is welcome, especially since many of the study activities will complement those of ongoing IWMI research activities. Several IWMI scientists, notably Dr. Randy Barker and Dr. Waqar Jehangir, participated in the planning meetings and expressed strong interest in remaining involved in the study.

7. Summary budget

The summary budget appears below. A more detailed version of the budget appears in Appendix 3.
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Appendix 1a

Planning meeting held in Lahore, Pakistan (July 2-3, 2003)

Agenda

Day 1 (July 2, 2003)

08:35 – 08:45
Welcoming remarks

Dr. Waqar Jehangir (Senior Economist, IWMI)

Dr. Michael Morris (Director, Economics Program, CIMMYT)

08:45 – 09:00
Introduction of participants

Participants introduce themselves

09:00 – 10:00
Background of the study

· Overview of CWA initiative 

Dr. Waqar Jehangir (IWMI)

· RWC activities
Dr. Riaz A. Mann (RW Coordinator, NARC)

· Origin of the present study 

Dr. Michael Morris (CIMMYT) 

10:00 – 10:30
Coffee / Tea break 

10:30 – 12:30
Summary of previous adoption and impacts work

Host organization representatives

· Impact of RCTs in Punjab

Dr. M. Azeem Khan (SSI, NARC)

· Constraints to adoption of RCTs in Punjab

Dr. Waqar Jehangir (IWMI)

12:30 – 14:00
 Lunch and Prayer Break

14:00 – 15:30
Study background and objectives


Discussion leader: Michael Morris (CIMMYT)

· Clients

· Clients’ information needs

· Expected outputs

· Study objectives
15:30 – 16:00
Coffee / Tea break
16:00 – 17:30
Definition of hypotheses 


Discussion leader: Gustavo Sain (CIMMYT)


Which RCTs?


What is adoption?


Definition of hypotheses:

· Factors affecting adoption

· Expected impacts

Day 2 (July 3, 2003)

08:30 – 10:00
Development of the work plan 

Discussion leader: Michael Morris

· Activities

· Time line

· Collaborators and roles

10:00 – 10:30
Coffee / Tea break

10:30 – 12:30
Survey design and sampling strategy

Discussion leader: Michael Morris

· Diffusion survey

· Adoption and impact survey

12:30 – 14:00
 Lunch and Prayer Break 

14:00 – 15:30
Questionnaire content


Discussion leader: Michael Morris /Gustavo Sain

15:30 – 16:00
Coffee / Tea break

16:00 – 17:00
Questionnaire content

Discussion leaders: Michael Morris / Gustavo Sain

17:00 – 17:30
 Remaining issues

List of participants – Planning meeting held in Punjab, Pakistan

	
	Name
	Contact Address
	Phone/Fax
	E-mail

	1.
	Gustavo Sain
	Economics Program

CIMMYT

APDO Postal 6-641

Mexico, DF 06600

Mexico
	+52-55-58042004
	g.sain+91-11-@cgiar.org

	2.
	Michael Morris
	Director

Economics Program

CIMMYT

APDO Postal 6-641

Mexico, DF 06600

Mexico
	+52-55-58042004


	m.morris@cgiar.org

	3.
	Riaz Mann
	Rice-Wheat Coordinator

NARC

Park Road, Islamabad
	
	

	4.
	Ch. Muhammad Sharif
	Director

Social Sciences Institute, NARC

Park Road, Islamabad
	051-9255052

051-9255030
	ss/narc@isb.paknet.com.pk

	5.
	M. Azeem Khan
	Programme Leader

Socio-economic Programme

Social Sciences Institute, NARC

Park Road, Islamabad
	051-9255052

051-9255030
	mazmkhan@isb.paknet.com.pk

	6.
	Tariq Hassan
	Programme Leader

Social Sciences Institute, NARC

Park Road, Islamabad
	051-9255052

051-9255030
	

	7.
	Bashir Ahmad
	Professor and Dean

Faculty of Agriculture

University of Agriculture

Faisalabad
	041-9200504
	bashirah@fsd.comsats.net.pk

	8. 
	Khalid Mustafa
	Associate Professor and Chair

Dept. of Agricultural Marketing

University of Agriculture

Faisalabad
	041-614912
	drkmustafa@hotmail.com


List of participants (continued)– Planning meeting held in Punjab, Pakistan

	9.
	Waqar Jehangir
	Senior Agricultural Economist

IWMI 

12 Km, Multan Road, 

Chowk Thokar

Niaz Baig, Lahore 53700
	92-42-5410050-53

Fax: 92-42-5410054
	w.jehangir@cgiar.org

	10.
	Ilyas Masih
	Junior Hydrologist

IWMI

12 Km, Multan Road, 

Chowk Thokar

Niaz Baig, Lahore 53700
	92-42-5410050-53

Fax: 92-42-5410054
	imasih@cgiar.org

	11.
	Mushtaq Gill
	Director General Agriculture

(Water Management) Punjab

21 Davis Road

Lahore
	92-42-9200703

Fax: 92-42-9200702
	ofwm@ihr.comstas.net.pk
mushtaqgill@hotmail.com


Appendix 1b

Planning meeting held in Haryana, India (July 9-10, 2003)

Agenda

Day 1 (July 9, 2003)

08:30 – 08:45
Welcoming remarks

Host organization representative

· Raj Gupta (Regional Coordinator, RWC)

· Michael Morris (Director, Economics Program, CIMMYT)

08:45 – 09:00
Introduction of participants

Participants introduce themselves

09:00 – 10:00
Background of the study

· Overview of CWA initiative

Randy Barker / B.R. Sharma (IWMI)

· Origin of the present study 

Michael Morris (CIMMYT) 

10:00 – 10:30
Coffee / Tea break 

10:30 – 12:30
Summary of previous adoption and impacts work

Host organization representatives

· Water savings in RCTs at farm level

Ravish Chandra (RWC / CIMMYT)

· Impact of RCTs in Haryana

P. Sardana (HAU)

12:30 – 14:00
 Break for lunch

14:00 – 15:30
Study background and objectives


Discussion leader: Gustavo Sain (CIMMYT)

· Clients

· Clients’ information needs

· Expected outputs

· Study objectives
15:30 – 16:00
Coffee / Tea break
16:00 – 17:30
Definition of hypotheses 


Discussion leader: Gustavo Sain (CIMMYT)


Which RCTs?


What is adoption?


Definition of hypotheses:

· Factors affecting adoption

· Expected impacts

Day 2 (July 10, 2003)

08:30 – 10:00
Development of the work plan 

Discussion leader: Michael Morris

· Activities

· Time line

· Collaborators and roles

10:00 – 10:30
Coffee / Tea break

10:30 – 12:30
Survey design and sampling strategy

Discussion leader: Michael Morris

· Diffusion survey

· Adoption and impact survey

12:30 – 14:00
 Break for lunch

14:00 – 15:30
Questionnaire content


Discussion leader: Michael Morris /Gustavo Sain

15:30 – 16:00
Coffee / Tea break

16:00 – 17:00
Questionnaire content

Discussion leaders: Michael Morris / Gustavo Sain

17:00 – 17:30
 Remaining issues

List of participants – Planning meeting held in Haryana, India

	
	Name
	Contact Address
	Phone/Fax
	E-mail

	1.
	Gustavo Sain
	Economics Program

CIMMYT

APDO Postal 6-641

Mexico, DF 06600

Mexico
	+52-55-58042004
	g.sain+91-11-@cgiar.org

	2.
	Michael Morris
	Director

Economics Program

CIMMYT

APDO Postal 6-641

Mexico, DF 06600

Mexico
	+52-55-58042004


	m.morris@cgiar.org

	3.
	R K Gupta
	Regional Co-coordinator

RWC/ CIMMYT India,

C G Block

NASC Complex

DPS Marg,  Pusa

New Delhi - 110012
	+91-11-25842940

+91-11-25847432

Fax: 011-25842938
	r.gupta@cgiar.org



	4.
	R K Malik
	Professor and Head

Department of Agronomy

CCS Haryana Agricultural University, Hisar – 125004

Haryana, India
	+91-1662-237720

Fax: 01662-134952
	rkm13@vsnl.net

rkm13@hau.nic.in

	5.
	K N Rai
	Professor and Head

Department of Agricultural Economics

CCS Haryana Agricultural University, Hisar – 125004

Haryana, India
	+91-1662-237720
	agecon@hau.nic.in



	6.
	P K Sardana
	Associate Professor

Department of Agricultural Economics

CCS Haryana Agricultural University, Hisar – 125004

Haryana, India
	+91-1662-237720
	parveen@hau.nic.in

parbshsr@sancharnet.in




List of participants (continued) – Planning meeting held in Haryana, India

	7.
	J V Meenakshi
	Department of Economics

Delhi School of Economics

University of Delhi

Delhi - 110007
	+91-11-27666533

+91-11-27666535

Fax: 011-27667159
	jvm@vsnl.com

meena@cdedse.ernet.in



	8.
	Ranvir Kumar
	Professor

Department of Soil Science and Water Engineering

CCS Haryana Agricultural University, Hisar – 125004

Haryana,  India
	+91-1662-232948

Fax: 01662-234952
	rkumar@hau.nic.in



	9.
	Ravish Chandra
	Research Fellow

RWC?CIMMYT India

ADB Karnal Site

Sector-13, H. No. 1252

Kurukshetra

Haryana, India
	Mobile : 09812047345
	chandra_ravish@rediff.com



	10.
	Md. Shahid Parwez
	Socio-Economist

RWC/ CIMMYT India,

C G Block, NASC Complex, DPS Marg Pusa 

New Delhi – 110012 India
	+91-11-25842940

+91-11-258427432

Fax: 011-25842938
	s.parwez@cgiar.org



	11.
	Randolph Barker
	Principal Researcher

International Water Management Institute (IWMI),  P O Box 2075 Colombo, Sri Lanka
	+94-1-787404

Fax: 01-786854
	r.barker@cgiar.org



	12.
	Bharat R Sharma
	Liaison Officer

International Water Management Institute (IWMI), C/o : ICRISAT

NASC Complex

DPS Marg, Pusa

New Delhi – 110012

India
	+91-129-2271241
	b.sharma@cgiar.org



	13.
	Samar Singh
	Scientist

Regional Research Station, Modipuram, Uttar Pradesh

India
	+91-121-2572741
	Samar9149@hotmail.com


List of participants (continued) – Planning meeting held in Haryana, India

	14.
	Harpal Singh
	Research Associate

CCS Haryana Agricultural University

Regional Research Station, Uchani, Karnal

Haryana, India
	91-184-2267857

Fax: 0184-2267499
	harpal_yadav@rediff.com

	15.
	Sandeep Narwal
	Research Associate

CCS Haryana Agricultural University

Regional Research Station, Uchani, Karnal

Haryana, India
	91-184-2267857

Fax: 0184-2267499
	sandeepnarwal@rediff.com

	16.
	Ashok Kumar Narang
	Scientist 

Agricultural Economics

CCS Haryana Agricultural University

Regional Research Station, Uchani, Karnal

Haryana, India
	+91-184-2267857

Fax: 0184-2267499
	


Appendix 2a. Activities time line (Pakistan country case study)

	Year 1 (2003 – 2004)
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar

	Prepare planning meetings
	
	
	
	
	
	
	
	
	
	
	
	

	Conduct planning meetings
	
	
	
	
	
	
	
	
	
	
	
	

	Revise project document
	
	
	
	
	
	
	
	
	
	
	
	

	Design diffusion survey
	
	
	
	
	
	
	
	
	
	
	
	

	Implement diffusion survey
	
	
	
	
	
	
	
	
	
	
	
	

	Analyze diffusion data
	
	
	
	
	
	
	
	
	
	
	
	

	Develop Questionnaire R1
	
	
	
	
	
	
	
	
	
	
	
	

	Implement Questionnaire R1
	
	
	
	
	
	
	
	
	
	
	
	

	Enter data Questionnaire R1
	
	
	
	
	
	
	
	
	
	
	
	

	Develop Questionnaire R2
	
	
	
	
	
	
	
	
	
	
	
	


	Year 2 (2004 – 2005)
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar

	Implement Questionnaire R2
	
	
	
	
	
	
	
	
	
	
	
	

	Enter data Questionnaire R2
	
	
	
	
	
	
	
	
	
	
	
	

	Analyze data
	
	
	
	
	
	
	
	
	
	
	
	

	In-country workshop
	
	
	
	
	
	
	
	
	
	
	
	

	Write report
	
	
	
	
	
	
	
	
	
	
	
	

	Final workshop
	
	
	
	
	
	
	
	
	
	
	
	

	Revise report
	
	
	
	
	
	
	
	
	
	
	
	


Appendix 2b. Activities time line (India country case study)

	Year 1 (2003 – 2004)
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar

	Prepare planning meetings
	
	
	
	
	
	
	
	
	
	
	
	

	Conduct planning meetings
	
	
	
	
	
	
	
	
	
	
	
	

	Revise project document
	
	
	
	
	
	
	
	
	
	
	
	

	Develop sampling frame
	
	
	
	
	
	
	
	
	
	
	
	

	Develop questionnaire V1, V2
	
	
	
	
	
	
	
	
	
	
	
	

	Implement questionnaire V1
	
	
	
	
	
	
	
	
	
	
	
	

	Enter data questionnaire V1
	
	
	
	
	
	
	?
	?
	?
	
	
	

	Design questionnaire WU
	
	
	
	
	
	
	
	
	
	
	
	

	Implement questionnaire WU
	
	
	
	
	
	
	
	
	
	
	
	

	Enter data questionnaire WU
	
	
	
	
	
	
	
	?
	?
	
	
	

	Design diffusion survey
	
	
	
	
	
	
	
	
	
	
	
	

	Implement diffusion survey
	
	
	
	
	
	
	
	
	
	
	
	

	Analyze diffusion data
	
	
	
	
	
	
	
	
	
	
	
	


	Year 2 (2004 – 2005)
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar

	Implement Questionnaire V2
	
	
	
	
	
	
	
	
	
	
	
	

	Enter data Questionnaire V2
	
	?
	?
	
	
	
	
	
	
	
	
	

	Analyze data
	
	
	
	
	
	
	
	
	
	
	
	

	Write report
	
	
	
	
	
	
	
	
	
	
	
	

	Final workshop
	
	
	
	
	
	
	
	
	
	
	
	

	Revise report
	
	
	
	
	
	
	
	
	
	
	
	

	In-country workshop
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