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CHapter -vi

Economic and Financial Incentives 

for Rainfed Areas

The goal must be to make mandatory the presence of an assured water source in every village in the country. For this we need to have a system of financial and economic incentives provided to maximize the allocation of scare resources.

The issue was discussed at two levels: 

A) Water Development

B) Land Development

There needs to be an integrated water resource management (IWRM) approach which needs to link water and land development together.

A)
Water Development

Points of Discussion 

In this context two sets of issues need to be discussed: those relating to creation of new models of water management and those relating to better use of the existing systems. 

New models of water management

Three models of water management have been used in countries where there is a paucity of water. These three models are discussed below.

· Israeli Water Model

In the Israeli model, which is a state-owned model for water management, water is owned by a monopoly State enterprise. All wells are networked and linked to study and monitor water usage. Utilization of water is measured using computerized networks. The water resources belong to the state and priorities are laid down on the allocation of these resources across uses. It is made clear that even though the land may be privately owned, the water resources would be owned by the community state.

However, it may not be feasible to adopt the Israeli model of state ownership of water rights & directed water supply in India for the following reasons. The cost for monitoring such a system would be exorbitant. All wells and water supply sources are networked and water utilization is measured electronically by heavy use of technology. Secondly, heavy computerization of available water sources which is possible in Israel because of access to few water sources. Further, the water sources in Israel are well defined therefore it is easy to monitor. The water sources in Israel are in a limited geographical span whereas in India they will be a huge number of such water sources spread over a large area which may make it difficult to monitor. The crop per drop (measured as the total value of the crop divided by the water utilization in cubic meters) value for Israel is around 3-4 USD while in India, it around Rs. 2-3. It is therefore viable for Israel to invest in a costly technology regime for monitoring the usage of water. More importantly, demand management techniques should not be used by India where a large number of farmers in such regions are subsistence. Withholding or rationing of resources from subsistence farming will negatively impact yield and therefore incomes.

· Californian Water Model

The alternative Californian model is a private enterprise driven one where private companies are involved in storing ground water in huge underground reservoirs of capacity around 4000-6000 cubic meters. The water from recharge basins is then sold to high value crop farmers as required. This system is called Water Banking
. Such a system requires computerized monitoring and enforcement by physical checking (of around 10% of the wells in California).

The Committee discussed as to who would be the most appropriate authority to own these reservoirs in the Indian context i.e. whether ownership should rest in public or private hands (or through a public-private partnership) and who would invest in the creation of such capacity. 

It was felt that the model could be propagated in India and private companies should be encouraged to either invest in such ideas however it was important to ensure that the process of seeking private returns did not lead to the outcome of adverse selection of the end users. In absence of private interest, public-private partnership should be considered or the state should take a responsibility to do the same. 

India has huge ground water resources. Add to this the fact that every 5-6 years India receives excess rainfall during the monsoons, water conservation and recharge should be encouraged and propagated. 

Israeli and Californian Models: Common Issues

It was pointed out that in models like the Israeli or the Californian Model, monitoring was the key to success. Monitoring on such a large scale would be problematic in India and often would be mired in corruption and power mongering. In the situation that such monitoring is required; the best way to enforce the monitoring would be through end users.

One has to recognize the existing power systems might not accept radical plans. Transition through a slow gradual change may be more likely to have the desired results. 

There appears to be no national authority which gave approval for constructing or digging water bodies like wells etc. However such authorities have come up in rain starved states like Gujarat & Andhra Pradesh where the permission and approval from the Groundwater Board is required to dig wells. Similar authorities may be replicated across other rain starved states.

Another model of water management that was considered by the Committee was Chinese model.

· Chinese Model

Water scarcity is a problem in China. In many regions water demand exceeds available supplies. Surface water resources are insufficient to meet total demand and a rising reliance on ground water has resulted in falling ground water tables. The agricultural sector in particular is facing an increasing scarcity of water.

The establishment of a legal system of water management since 1980s was a direct response to the decrease in water acreage and deteriorating water supply. One of the key elements of water sector reform being undertaken by the Chinese Government to avoid a severe water crisis is water pricing. Along with the importance of water pricing mechanisms, the Water laws in China emphasize quota systems, with progressive penalty prices for consumption exceeding the quota.

China has begun to introduce incentives for water conservation and to create a potentially more effective pricing mechanism. Water charges have started to rise, and the area-based fees are being replaced by a two-part tariff. New laws and regulations have been issued, which set guidelines for water management and water pricing.

In the Chinese model, a private economic agent is provided the incentives to perform a role assigned to him/her within a boundary established and defended by the village committee. The phrase used to describe such an agent is ‘bounded service provider’
. Typically, ‘service providers’ are found from the more entrepreneurial amongst the village’s farmers, regardless of gender. The period of the management contract varies from five to 30 years. 

The contractor’s responsibility typically includes: 

1. operation and maintenance of the system

2. orderly distribution of water to farmers

3. collection of irrigation fees and

4. The payment of electricity fees to the village electrician or township electricity bureau. 

The irrigation fee is invariably determined by the village committee and/or the township water bureau, and this feature makes this arrangement different from outright privatization. Generally, fees are fixed in terms of hours of pumping or kWh of electricity used.

It was observed that for the large scale irrigation projects, a Participatory Irrigation Programme (PIM) was followed. Bank funds were used to install meters at each WUA (Waters Users Association) so that farmers could save in water fees if they reduced water use. Maintaining the meter, distributing water and collecting the water fee and turning it over to the local water bureau was all that the WUA did. The maintenance of canals and other infrastructure is still the responsibility of the local government. But now this role is increasingly contracted out to private franchisees or WUAs often with strong financial incentives to save water and promote its efficient use. 

Canal irrigation fees in many Chinese systems are levied in two parts: a basic water fee based on area irrigated and a volumetric water fee based on volume of water use. A part of the basic water fee collected is the contractor’s fixed reward. However, the volumetric water fee offers the contractor opportunity to increase his income by saving water. Before each cropping season, Irrigation district officials determine a target water entitlement for each village based on historical use patterns and other criteria, and value these entitlements on a volumetric fee. The total cost is apportioned to the farm land in the village, and the contractor is authorized to collect the volumetric charge as an enhanced basic water fee from the farmers. However, he is required to pay to the water bureau only the volumetric rate on actual water use. By saving water, thus, the contractor can enhance his earnings. 

Direct Regulation & Water Demand Management:

China has made quite some progress in controlling runaway groundwater over draft by using a combination of direct as well as indirect instruments of demand management such as promotion of water saving approaches and technologies, implementation of withdrawal permits, pricing of water resource as well as services, enforcement of water withdrawal quotas, crowding out urban tube wells by surface water imports and such like. Law has also institutionalized water rights at the legislative level and allows establishment of water markets and trade in water entitlements.

Different provinces have tried different combinations of instruments for direct demand management including: 

1. tube well and permits,

2. differential and penal pricing,

3. sealing of wells and

4. Promotion of water saving technologies. 

Like in many other countries, there is a trend towards an increased user participation in irrigation management. The results of management reform seem to be positive in most cases. Accountability under the new systems is clearer, the transparency of the charging system was greatly improved, and there is a stronger linkage between the water charge and the volume of water consumed. Water use efficiency as well as willingness to pay for the service has increased.

The Committee was of the opinion that we should strongly consider the pricing model adopted by China to address the situation of water scarcity in India. Water should be treated as an economic good and therefore its price should reflect the full cost of water supply as in the case of the Chinese model. The enforcement mechanism should be strengthened so as to facilitate efficient use of this scarce resource. However, any taxation policy should bear in mind the fact that most farmers in India are impoverished. We suggest that the taxation policy should be of a progressive nature. For instance it is the case that upstream farmers have better access to water than downstream farmers. Hence water taxation policies must take into consideration the economic condition of the farmer.
Existing Sources of Water

The basic need is to focus on the retention and conservation of water resources. Due the fast decline of available irrigation potential and increasing demand for irrigation water, it becomes essential to increase the existing water use efficiency through various water conservation technologies. In order to conserve the available water resources, programmes/strategies such as watershed development programme, rain water harvesting and micro-irrigation methods such as drip and sprinkler irrigation systems must be encouraged.

Rainwater harvesting, water management and ground water recharge can help augment water availability in rainfed areas. Building structures for water management and managing them also provides employment generation in rural areas. 

The Committee specifically discussed micro irrigation systems such as Drip and Sprinkler Irrigation systems which needed to be used in a more widespread manner for efficient use of water resources.

  - Drip and Sprinkler Irrigation Systems
Some of the steps that can be taken to promote these technologies which not only conserve water but also improve the quality of agri- products are to provide these either on long-term repayment basis or on hiring basis. The latter can be taken care of by the panchayats/NGOs or even the banks. Suitable capital/interest subsidy needs to be given for the installation. Central Government has already initiated the programme to provide capital subsidy for micro irrigation systems wherein the Centre is providing 40% and State  10%. There could be structured schemes to promote drip irrigation. A special package scheme can be introduced where priority can be given in providing bank loans for farmers who are ready to adopt the technology.

Counter-argument

However, capital cost required to install drip irrigation is very high as a result most farmers are reluctant to adopt this technology. Measures can primarily be taken to reduce the fixed costs of irrigation by promoting research and development activities. There should be timely disbursal of subsidy, within one or two months to farmers to encourage farmers to adopt the technology. Manufacturers should be asked to actively promote the technology by introducing frequent demonstrations at farmers’ fields

Role of Forests

The Committee also looked at the novel avenues of water management such as forests, which can play a key role in water conservation strategies. 

Most forests are on the ridges of watershed area. Forests attract & store water and therefore help in water conservation. 

It was agreed that as far as possible forest should not be tapped or piped for water. There were strong economic & ecological arguments against using forest land for water harvesting programmes.

   - Taking stock of on going and unfinished irrigation projects:
Coverage area under micro irrigation so far is only 2.2 million hectares against the potential of 62.5 million hectares. Hence efforts must be made to increase the coverage of area under this system at an accelerated pace, which is possible with effective Public-Private partnership. The Steering Committee on irrigation for the 10th Plan estimates that total spill over costs of previous costs to the 10th Plan will be 1.77 lakh crores. The rate of bringing area under irrigation is slow due to high cost of investment (estimated at Rest. 100,000 /hectare) in major projects. 

There must be time bound completion of major projects. Completion of 388 on going major and medium irrigation projects to potentially create 21.7 million hectares as irrigated area. Action plan for completion should be drawn based on the projects, which are nearest to completion. Land restoration through modernization of major, medium and minor projects and restoration of tanks must be undertaken.  Focus on minor irrigation projects should include:

· Projects for revival of water bodies 

· Water harvesting

· Water shed management

· Water saving technologies like drip and sprinkler irrigation

 - Electricity & Water Supply management:
Currently due to the erratic nature of the electricity supply, farmers have installed automatic switches on their pumps which switch on as soon as the electricity flow starts. The pumps switch on and pump water into the field regardless of the necessity for moisture. Electricity boards supply electricity erratically for around 8-10 hours on a daily basis. 

Electricity boards can rationalize the use of water and reduce their losses by a simple method of regulating electricity flow to the agricultural sector. Crops face water stress around 45-60 days in a year. During this time there is need for water to be pumped into the fields on a regular basis. Electricity boards should separate feeder lines to fields and those to homestead. Electricity to homesteads can be offered on a regular basis for 24 hours and electricity to fields should be regulated by the boards itself. On days when crops face maximum water stress, supply of electricity should be for longer periods of time. For days when water stress is low, electricity supply to fields should be for shorter periods of time.

The committee also recommended that electricity boards were best placed to service micro irrigation projects.

The Committee was however of the view that the bifurcation of the electricity supply to the field and to the villages might be difficult to implement.

C) Land Management

The Committee discussed three sets of issues for better management of land resources: the need to enhance the productivity of land, the need for reform of legal framework related to water use and the urgency of undertaking the registration of land records across all states in the country.
 Since output prices are not rising, fast enough, agricultural profitability rates are going down.  Profitability rates in Indian agriculture have fallen by 15% in the Nineties. In a market driven agriculture this would have serious consequences and drive away investment to other sectors. In the nineties, when the role of the private sector expands very considerably in supply of seeds, agrochemical and credit inputs, prices go up in a significant manner and in a relative sense. Of course, with this structure growth would go down. Agricultural growth has also gone down, because of a collapse of public investment. So we have both diminishing returns and cost push declines in profitability, in a period of substantial privatisation of agriculture. The rise in input prices and falling profitability can only be explained by inefficiency and the trend to low value added crops. ( Table below )The case for reform in the state sponsored pricing system to encourage diversification of Indian agriculture is very clear. So is the need to remove bureaucratic controls on commodity movements in India and for exports. But the effectiveness of existing systems in supplying cheaper inputs in village markets of small size needs study. The existing private channels of distribution are not enough.( See Lele, Alagh, et. al., 2001)

 The real policy options then are to build markets, develop information systems of the economic opportunities available, provide financial institutions which work and provide finances for communication, processing, standardization, quality upgradation and trade. Simultaneously, the harmonized tarrif, monetary, fiscal and trade policy package at individual crop levels will have to be prepared as the road map presentation argues.  Improving Cereal Productivity and Diversification is not possible if the farmer does not have access to improved energy and water supplies  and becomes much easier if the land development technologies are accessible. It is well known that he pays for such facilities when the service is good. A great initiative is required to release the Indian farmers energies by improving his access to inputs and services. This requires market driven input supplies. A number of organizations which cannot cover the last mile have to close down and this becomes difficult when they live on government subsidies and many others who succeed  need organizational support and have access to bank finance. Newer organisational forms like Producer Associations need support. ( Alagh, 2001 )

 Profitability is falling in Agriculture       Price Index ( CACP Estimates)  
	Year

1989/90
	  Input Items

     401.4
	   Output Sold

         393.5

	1997/98
	     920.1
	         785.4

	% Increase 

97/98 over 89/90
	     229
	          199


Hybrids must get off the research success stage. States like Punjab, Harayana, and Western UP will show the way, but if price policy gives appropriate incentives for quality and transport differentials are introduced, the rice economy in MP, Chattisgarh and speciality cereals like the Durhams will revive. Shorter duration cereals will pave the way for diversification to oilseeds, pulses, fruits and vegetables. Markets and their development  and processing are the key. Strategic alliances must be encouraged. The Companies Second Amendment Bill,2002, for coops must pass.

 A bifocal policy initiative is required. Subsidies with adverse consequences on productivity of land must be phased out.  Simultaneously profitability of alternate crops and activities must improve through market, economic and financial reform. This is again the road map for each crop. If this approach fails, the Sate must intervene in markets. The role of sponsoring policies for alternative distribution channels so that there is genuine competition in input supplies is very necessary. Cooperatives, non-profit organisations and partnerships between private sector, Coops, NGOs or local governments are required. A Committee has presented a draft law for cooperatives to set up producer companies with corporate alliances.  It saved the cooperative principle by providing the one share one vote basis.  The Independent Cooperative Initiative supported this in the Anand Declaration in December 2000. The concerned legislation has been tabled in Parliament and has been approved by the Standing Committee. Producer cooperatives, working on a cooperative principle can be a very powerful instrument of growth and the required level of diversification. Producers groups should be encouraged to enter into strategic alliances, say with the Corporate sector for Contract Farming.

Financial reform and Issues

 The Rural Infrastructure Fund was meant to give loan finance  for infrastructure. But it became a vehicle to finance the official irrigation plan. It has to revive or develop a new vehicle to power the Indian farmer and his organisations to diversify, trade and improve his income. All of that will now be WTO compatible. After Doha, the main challenge is at home. The road map abroad is no longer hazy. 

 There have to be well identified shelfs of a large number of small projects on land, water and other infrastructure projects available for financing. Financial institutions have to design structures such that community collateral is possible for viable projects.  Self help financing groups are only one such group. Land and water development groups, local infrastructure projects, in road or communication sectors,  productionising products developed in R&D institutions, training for production with improved techniques, market development schemes developed by local and community groups would be other examples.  These could be drainage, soil shaping, contour management, improvement and management of lower level canals, desilting of tanks, raising embankments, fish culture, market development, controlled grazing and so on. Studies show high economic rates of return, making them very productive investments.  They involve household labour, but also need outside finance.( For details, Alagh, 2003)

Some of the policy reform required for the replication on a required scale of such projects includes: lending through a weather or project cycle, NABARD had started a scheme of this kind as a part of the agro-economic regionalisation strategyof Rajiv Gandhi, gave it up in 1993 and is again starting it now ( See Kapur Committee ,Reserve Bank of India, 2000 for details ) ; Financial institutions have to design structures such that community collateral is possible for viable projects. 

  Points of Discussion
Enhancing the productivity of farmland

The last three decades have seen continuous fragmentation of land. The land holdings with majority of farmers have become so small that most of them are economically unviable. The problem is compounded by soil degradation. 

A minimum economic size of land needs to be fixed by the Government. Fragmentation below this size should not be permitted and consolidation should be encouraged based on a minimum criteria.

There is an urgent need to enhance the health of the farmland. There could be Public-Private Partnership in this area. State Dept of Agriculture, Krishi Vigyan kendras and Corporate Sector can be involved in the exercise. As the process takes time and during the period, yield may actually go down, suitable livelihood subsidies must be provided for.

Reform of legal framework related to water use

 In India the use, control and ownership of water is linked to the ownership of land. Laws relating to water are traced to the Indian Easement Act, 1882 which provides for unlimited right on groundwater to the owner of the overlying land and there was no provision for `prior appropriation’ or `reasonable use’. Thus if you own land, you can drill or dig a well and capture as much groundwater as you are able for use on overlying lands. When land is sold, groundwater access rights pass with the land and cannot be legally separated from it.

There needs to be a change in the legal framework which currently permits landowners unrestricted right of extraction of groundwater from their plots.

Land Registration: Demat of Land Records

All land records in the country should become registered. Absence of land registration limits growth rates. A research report by the World Bank, which looked into the relation between land policy and poverty reduction, justified investment in land records and land access. World Bank and the Ministry of Rural Development, Government of India, agreed that improving land administration was a top priority in India. 

The Committee accepted the fact that while land registration records were not systematically maintained, they did exist with fairly reasonable coverage. The focus hence had to be on creating systems for their maintenance.

Proper registration of land titles is the primary step to bring about further property and real estate activity and development which today contribute nearly 30-35% of GDP in developed countries. This figure in emerging countries is only 3-3.5%. Therefore this becomes an urgent and critical step when considering strategies for development of rainfed areas.

England Wales and Scotland provide excellent examples of successful implementation of electronic land registry.

In England and Wales the formal initiative of embracing e-conveyance started in 1998. It is currently run on a voluntary basis and is expected to become compulsory over time. England and Wales Land Registration Office computerized almost 18 million titles by 2002. All registered titles are fully computerized and help in further improving customer service.

A case study on Land registration in Scotland looked at the merits of a title registration system over a deeds system. The advantages of the system were seen as: 

· Unique and definitive title number, reference to map, a state guarantee

· Indemnity against damage or loss of a title deed

· Compact data provision, storage and archiving

· Security and simple conveyance

· Computerized registry allowed development of more comprehensive services including mapping element

India too can derive significant benefits from converting its paper based manual system of land record maintenance to a fully computerized demat system. The benefits that can be garnered from such a move are manifold and include: first less land disputes. Second, security for credit, business growth and investment third greater control over any illegal use of land and finally allows monitoring of land markets.

Issue

How to derive optimal cropping patterns and other economic activities in a liberalizing economy

The focus of better use of water resources can be directly linked finally to deriving optimum agricultural output. Therefore, it is important to examine ways in which this optimum level can be derived keeping in mind the facts that water is a scarce resource and that the national priorities are to be predefined.

Points of Discussion

The Committee discussed as to what should be the appropriate criteria that determines optimal cropping patterns in the country.

Cropping patterns are determined by prices of crop produced during the previous year, demand for the produce, multi market spread for the product, shelf life of the produce, financial returns etc. 

Counter-argument

Cropping patterns should be linked to the climatic suitability of geographical areas for various land use based on agro-climatic zone mapping. Natural comparative advantage should be the basis of planning. Accordingly sustainable cropping systems can be developed for the farmer for different agro-climatic zones. This would mean that agricultural planning should entail region specific strategies. For this we would need to identify in which regions cropping should take place and where it should stop.

Agro-climatic zone mapping for sustainability

Cropping patterns shouldn’t be exclusively decided and dictated by market trends. Farmer should be encouraged to grow at least his own requirement or subsistence farming. This is especially true for small holdings. Moreover it will not reduce the productivity of farm holdings. Most subsistence farming will be in grain crops which will be shallow rooted and therefore complementary to deep rooted cash crops. In fact such diversity might actually help in increasing the fertility of fields. 

The Committee felt there was no dearth of information on ideal cropping patterns. The agri-intelligence to zero down on crops to be grown and mapping of agro-climatic zones already exists in the country. Water requirements of all the crops are known and are usually dependent on local weather. The problem is not lack of agri-intelligence about water requirements or cropping patterns, but is the lack of awareness among farmers of such information.

Use of futures in choosing the crop pattern:

Futures prices can also be used by farmers as signaling devices for crop sowing pattern. Sowing decisions may be taken based on futures, rather than spot prices to enable better returns at the time of harvest. This will address the issue of the cobweb problem which besots Indian agriculture. Farmers tend to decide on their cropping pattern based on the price received on their previous harvest. When prices go up, there tends to be oversupply conditions in the next harvest as most farmers move to the crop which gives higher prices. This in turn leads to a fall in prices which affects the income of the farmers. A way out it to use futures prices a signal to decide on the cropping pattern which when simultaneously sold on the exchange will assure the farmer of his price. 

For example, cotton & soybean require the same climatic & soil conditions. They also fall in the same cropping season (Kharif crops). They are therefore considered substitute crops since a farmer can grow either of the two. 

	Crop
	Spot Price 200x
	Futures Prices (as on July 21st, 200x)

Far month contract
	Yield (quintal/

hectare)
	Realization on last year price (Rs)
	Realization with Futures price (Rs)

	Cotton
	6,430.99
	6,870.00
	3.09
	19,868
	21,228

	Soybean
	1,511.57
	1,950.00
	12.1
	18,289
	23,595


In the above table, the average price for cotton for a farmer in Gujarat is Rs 6,430.99 and that for soy bean was Rs 1,511.57 per quintal in 200x. Let us hypothetically consider a farmer who decides on cropping patterns after looking at futures prices of alternative crops.  On July 21, when the contracts commenced, he would consider the alternatives that are available to him. Since cotton and soybean grow in similar agro-climatic conditions and assuming ceteris paribus conditions on factors such as cost of inputs, yield, ability to grow the crops etc, the farmer has a choice of the two crops – cotton or soybean. The futures price at the time of harvest Rs 6,870 per quintal for cotton and Rs 1,950 per quintal for soybean. A farmer typically knows that the yield per hectare of cotton is 3.09 quintals and 12.1 quintals for soybean. The relative value of production per hectare is Rs 21,228 for cotton while it is Rs 23,595 for soybean. A quick look at the yield per hectare for each of them suggests that higher realizations, to the tune of 11%, can be made by sowing soybean when compared to cotton. As total income from soy is higher than that on cotton, the farmer should have opted for soy. 

However, if the farmer had used past prices to decide which crops to grow, he would have gone in for sowing cotton. On using 200x spot prices, cotton gives a higher realization than soybean. Income from growing cotton would be Rs 19,868 while that on soyabean would be Rs 18,289. Thus, based on past prices, cotton would be preferred to soyabean. If on the other hand, the farmer had based his sowing decisions on futures price, the farmer would have decided to go for sowing soybean. There is a clear 18% gain in realization (between cotton realization based on past prices & soybean realization based on futures prices). Thus, the entire decision making process itself can change to the benefit of farmers by the availability of futures prices and instruments to lock in the sale of the crop at those prices.

Farming Methods: Power of Scale to small farmers

Methods of providing the power of scale to small farmers will have to be developed and popularized on a win-win basis for all concerned. Such methods shall include the following:

-Co-operative farming 

Co-operatives have tasted very little success except in the case of marketing. Dairy is a case in point. This is because members co-operate on the basis of enlightened self-interest. However, there appears to be scope for irrigation co-operatives. Co-operative farming is ideal for small farmers since coops can provide centralized services like tractors and other farm equipment to support small scale decentralized production. This will bring down the cost of production and enhance the quality of produce and thereby income. However, this is easier said than done. NABARD, for e.g., feels that this is not likely to meet with success. Convincing the farmers is a time consuming effort. All the same, this can be tried on a pilot basis with the intervention of serious like-minded NGOs as part of a multi-pronged approach.

-Company farming  
Small farmers can become shareholders in companies producing bio-fertilizers, bio-pesticides and other forms of inputs as well as small agro-processing ventures. This could be integrated into an overall plan for the village or a cluster of villages in the rain fed areas. 

Creating multiple livelihood opportunities will go a long way in improving the capacity of the farmer to experiment with cropping patterns.

Companies should be encouraged to source their raw material from such areas through producer companies only, not directly through individual farmers. Companies could get tax rebate for such action.

-Contract farming

There is need for a code of conduct to help the farmer get good quality input and a fair price with prompt payment on a continuous basis.

Positives of Contract farming:

· Farmers’ income has gone up and levels of desperation have gone down.

· Increased incomes have allowed farmers to invest in better technologies e.g. drip irrigation

· Since pomegranate cultivation requires precision irrigation & regulated water use, water wastage has reduced drastically.

Negatives of Contract farming:

· Individual farmer does not have the same negotiating powers as the corporate. This should be borne in mind when propagating contract farming

· Contract farming will encourage mono cropping which has been proven to have negative effects in the long run. 

· Externalities of contract farming will negatively impact those farmers who have not entered into contract farming and there should be a mechanism to address their rights. 

· Contract farming should not be at the cost of subsistence farming which should be encouraged.

Programmes for marketing, infrastructure and policy support for income generation in post water harvesting phases

Issues:
The important issue here was to discuss modalities of providing support to the farmer consequent to the harvest of his crop in the post water harvest phase. Three broad areas were to be discussed in this context. 

1. The need of the farmer for an assured market and risk management practices. 

2. The need for good physical infrastructure which sustains agriculture.

3. The need for a well defined and clear legal infrastructure which effectively curbs over-drawl of groundwater. Fast depleting water resources necessitate establishment of a system of water rights to tackle the issue of withdrawal or entitlement of water. 

Discussion Points: 
Marketing issues:

It is important to realize that the key to success for a change in cropping patterns is the access to markets. Members of the Committee discussed the various marketing options available to the Indian farmer. 

Farmers are often forced into distress sale because of the absence of adequate market opportunities and the need for income to tide over consumption requirements in particular. Direct marketing by farmers therefore has its disadvantages in that farmers are not able to get good price realization. 

In contrast corporate farming and contract farming could assure the farmer a market for his produce. On the other hand, farmers can easily renege on contracts as there is very little political will to enforce contracts from the side of the farmer. At the same time, it must be realized that farmers do not have the same bargaining power as the corporates. Therefore it is important to build in proper safe guards for the rights of the farming community.

The Committee also discussed the need for developing electronic spot markets which are easily accessible to the rural community and which unite the country in one gigantic agricultural market. This would of course require amendments to the existing APMC act which puts the agricultural market or the mandi’s under the purview of the state list rather than the national list. Electronic markets will improve efficiency of markets by bringing together buyers and sellers on an anonymous trading platform. More importantly, the process separated the actual sale from the delivery mechanism. Farmers will have access to price information at the press of a button. 

With regard to the APMC Act, there was debate of the need for such an act. With boundaries between countries breaking down to allow for a common economic market, the time has perhaps come to join India into one big agricultural market. There should be no restriction on the movement of agricultural produce across states. In the event of emergency, the power to restrict movement or stockpiling should be under the discretion of the center. Cess which is an important source of revenue can be maintained by the State Government.

The Committee also considered the role of the futures market which sends price signals for the prices in the coming months. At the same time, the fledgling futures market must be encouraged so that market participants are confident of the price discovery mechanism in the future months. Financial solutions brought by commodity exchanges can have optimum benefits only when adequate steps are taken for creating greater awareness and understanding of such systems among farmers. Banks, NGOs, SHGs etc should be involved in seeking a way to aggregate farmers’ produce so that farmers produce can be marketed without erosion of value to the farmer. Small and medium size farmers can thus partake of the benefits of financial solutions provided by commodity exchanges. The Committee noted that the system of exchange traded options can serve as a substitute for MSP. It can reduce the subsidy burden of the Government while maintaining all the objectives of the subsidy.

Risk Management Issues:

I. Option as an MSP

The MSP mechanism works in an open ended manner, where, the farmer can sell any amount of crop to the government. The MSP denotes a system where the farmer is not bound to sell his foodgrains to the government at the stated price. The farmer has the right but not the obligation to sell at the MSP. Hence, the MSP tantamounts to being an ‘option’, which can be traded on commodity exchanges. But the MSP programme has a few shortcomings. It covers 34 crops but is active for all practical purposes in case of wheat and rice. On the other hand options can be floated on any crop with very little cost. It is announced at the time of sowing when the government is not able to get a good idea of the market conditions. Though the MSP is some times revised upwards, it very rarely reflects market conditions.

Here we illustrate how an exchange traded option (ETO) is a superior tool to the MSP within the confines of the existing pre conditions. For deriving a cost comparison between the ETO and MSP, wheat has been taken as the referral commodity in this paper. 

The acquisition cost of per quintal of wheat can be said to be around  Rs 900 (MSP of 750 plus an acquisition cost of Rs 150). The distribution cost incurred is ~Rs 200 by the government over and above the procurement costs. The progressively rising  MSP along with the  higher incidental procurement and distribution costs was never passed on to consumer in the form of a higher issue price under PDS, where the wheat was sold at a much lower price. 

This system of exchange traded options on commodities can not only provide the farmer with a floor price for his commodity with out the obligation to sell at the floor price (thus acting as an MSP) but also help him take the benefit of any rise in prices.

The role of an aggregator:

An aggregator (usually a producers’ cooperative, a bank branch, an agri extension services provider or a financial intermediary) pools farmers’ requirements and buys a put option on the exchange, by paying an option premium as the cost of this right to exercise the option. The option gives the aggregator a right to sell on a given date, a certain quantity of agreed commodity at a stated price; if on that maturity date the actual prevailing price is higher, the aggregator is not bound to sell at the agreed option price; he can sell in the spot market at the prevailing higher price and benefit from the upward movement of the price, beyond the contracted option price. On the other hand, if the prevailing price at maturity is lower than the contracted option price, the aggregator can exercise his option and sell at the higher contract option price. 

A buyer of put option would typically abandon the option if on the settlement date the ruling spot price is higher than the strike price. If the spot price is lower than the strike price, the farmer would normally exercise his right to sell at that price.  This is exactly what the MSP currently seeks to offer the farmer.  Therefore, without diluting the existing protection afforded by MSP to the farmer, he can be migrated to buying a put option on the Exchange.  

For the right to sell (but with no obligation to sell), the farmer pays a premium which is his cost. This ETO mechanism can be subsidized by the  Government by covering the cost of the option premium. For example, a MSP of Rs 750/quintal involves a 12% tax/cess charge plus Rs 20 packing charges. The total cost works out to Rs 860/quintal. For a contract maturing in April and a futures price of Rs 920, the option premium works out to just under Rs 7/quintal. This would be the cost which can be borne by the government.

Therefore in this context, two alternatives can be suggested. Either the premium is paid by the aggregator who will collect it from individual farmers or it can also be paid by the government on behalf of the farmers.

II. Futures as a price risk mitigator:

The two major risk factors facing the farmers today in the pre-harvest stage are:

1. Price risk: The farmer is not sure at the point of sowing about the price to be received at the time of harvest and his income varies according to the vicissitudes of nature.

2. Volumetric risk: He is not sure of the harvest yield – the volume of production as the weather conditions can play truant and affect his crop output. We do have crop insurance and weather insurance schemes today but they are only gradually spreading and are not all-encompassing.(as has already been discussed)

The derivative markets model

Farmers can sell their produce forward on the exchanges after sowing their seeds. In this manner they will be in a position to hedge their price risk before the harvest. Futures provide the farmers well before harvesting, a firm price for the period when harvesting does take place. Futures assure farmers of a firm realization level. Thus they mitigate the price risk that the farmer runs. 

Similarly during the post harvest phase of the crop cycle the farmer faces the problem of a fall in prices immediate on harvest. This is because of the glut in supply at this time of the crop cycle. In this situation if the farmer wants to sell in the futures markets he can take a position on the commodity exchange and simultaneously lodge the goods in the accredited warehouse of the exchange. The goods are accepted as being ‘good’ after being graded and certified by an assaying agency. The goods move in as an electronic commodity balance (demat balance), which is a substitute for the physical warehouse receipt practice today. Having deposited commodities in accredited warehouses, farmers, if they desire may not take a position on the futures platform.  If the position on futures platform is not taken he may avail bank loan up to say 70% of the value of the commodity in the spot market against warehouse receipts. If farmer takes position on the future/spot exchange the farmers account can be credited after taking into account the interest burden for financing, margins, mark-to-market (M2M) provisions of the exchange and warehouse charges till the expiry date of the contract. If the regulator for this space viz. the Forward Markets Commission (FMC) permits, the physical deliveries made by the farmer can be considered as early pay-ins and margin and M2M requirement may be waived under special circumstances. This system assures full repayment of bank loan thus covers credit risk. In the process the quality of the asset also gets upgraded and the cost of credit comes down.

Basic Infrastructure:

Basic physical infrastructure in rural areas needs to be developed especially in the fields of transport, storage & distribution to link the producing areas to the consuming markets. Small multifunctional units like warehouses providing value added services for the farming community should be set up. Banks and other financial institutions in villages should provide the required finance to the entrepreneurs in this field. E.g. NABARD’s initiative of setting up godowns & warehouses in rural areas has met with some success. Banks can be motivated to extend credit to the setting up of such units if they receive subsidy support from the Government as such activities would be capital intensive. The Committee also suggested setting up of agro-based processing units so that farmers get good value for their produce as well as ready markets. Private enterprise should be encouraged in the setting up of agro-based processing units. Easy loans should be made available to such enterprises especially if it acts as a ready market for less water intensive agri-produce.

The Committee also discussed the economics involved in building water resources. Farmers spend a lot of money in the digging wells to create new water sources. More often than not, in the absence of good information, the wells turn out to be dry. The Committee debated whether ground water resource management should be taken over by the government. The government should invest in investigation, digging of wells, establishment of pump stations etc. The transmission network which includes piping network can be invested through schemes like micro-irrigation. The distribution with in fields can be partially subsidized through micro-irrigation schemes for individual farmers. Thus the entire resource development, distribution can be with the government and the distribution can be with the water user associations. In this regard, it must be noted that small scale products would be more beneficial for easier management. The Committee considered an organization structure similar to that existing in the petroleum industry for groundwater management.

Financial infrastructure in the form of credit flows, insurance covers, negotiable instruments (warehouse receipts) etc should also be developed. The Committee noted that there has been a change in the source of credit. Where once the delivery mechanism was the Ministry of Agriculture, today it is through the banking system that the credit packages are channeled. The Committee also suggested that crop insurance packages must be made more comprehensive and pervasive.

Weather Derivatives - An innovative instrument that duplicate the purpose of weather insurance more efficiently 

Agricultural production can vary widely from year to year due to unforeseen weather causing wide swings in yield and commodity price. These wide swings in yield and commodity price generate variability in farmer household income. The uncertainty in future income complicates both short-term production and long-term planning, that is whether to expand or reduce production, whether to invest in acquisition of fixed and moveable assets, whether to stay in farming or to exit. In the absence of effective risk management tools, when the swings significantly reduce income in the short-term there can be serious repercussions, especially when the swings are systemic shocks to the whole sector. The negative shocks can affect the farmer’s ability to repay financial obligations and lead to a loan default. 

The question to be posed is whether or not we can provide volumetric risk mitigation methods with greater efficiency, meaning thereby lower transaction costs, such that the farmer in rainfed areas receives a better cover for his marketable surplus. The answer lies in the use of commodity exchange platforms to offer weather derivatives. 

New weather risk management instruments such as weather derivatives provide a viable alternative to traditional crop insurance schemes and offer real advantage to households, businesses and Governments in developing countries. Successful weather risk management in developing countries would offer potentially huge benefit not just to farmers but also agri-business and financial markets. Weather risk management products based on weather events avoid the problems faced by traditional crop insurance because they rely on objective measurement of specific weather events that are outside the control of either farmers or insurance companies. They are also less costly to administer because they do not require individual contracts and on-field inspection. While well suited to calamities and extreme weather events such as earthquakes and typhoons, insurance does not work well with the uncertainties in normal weather.

The importance of weather index derivatives is that it focuses on the covariate nature of the climatic risk faced by rural producers. Excess rains / droughts are among the many relatively cheaply and objectively verifiable weather events that have a direct and systemic impact on the economic activities of the rural sector in general and of the agricultural sector in particular. Thus, weather index derivatives not only help mitigate the high risk faced by vulnerable households and economic agents within the rural sector, but also reduce Government cost of natural disaster aid. Measures taken to reduce the impact of weather disasters provide an effective vehicle to make substantial advances in the fight against poverty.

Weather derivatives are based on the occurrence of a weather event rather than on actual losses such as crop failure. The underlying assumption is that certain weather events such as flood / drought are correlated with crop losses and are therefore income risks. All buyers pay the same premium and receive the same payment per futures / option. The key advantages to this kind of insurance are that the trigger events e.g. deficit rainfall can be independently verified and therefore not subject to the possibilities of manipulation which are present when insurance pay-outs are linked to actual farm losses. And, since the contracts and payments are the same for all buyers per unit of futures / options, the usual problems of moral hazard and adverse selection associated with traditional crop insurance are lessened.

Commodity exchanges can launch weather derivatives relevant to each meteorological zone so that farmers can use it as a buffer against yield deviations from normal weather. A weather index would be traded on the exchange and would be linked with a monetary value. Weather derivatives are easily adaptable for Indian climatic conditions. Agriculture in India is dependent on the monsoons. A failure in monsoon or a late arrival of monsoon can pose risk to the volume of crop harvested by the farmer. It is easy to create an index based on the monsoons in India. This index can be used to create a weather derivative.

For example, suppose on June 25, 2007 the index is at 980 and August futures (expiry on August 20, 2007) are trading at 900 (the market expects a bad monsoon). If by August 20, 2007, the farmer expects normal rainfall he will sell one futures contract at 900. Due to inadequate rainfall in July and August, on August 20, 2007 the index drops to 800; the farmer buys back his contract and closes his position. He thus gain Rs. 500/- (i.e. 100 * 5) The multiplier is set at Rs. 5/- (price per litre of water). As physical delivery is not possible, the trades will be cash settled using a multiplier of 5. Final settlement will be based on IMD rainfall data. 

Weather derivatives are thus a superior alternative to both weather insurance and traditional crop insurance since it solves the problems of adverse selection, moral hazard, insurable interest and correlating rainfall with crop yield. Weather derivatives are relatively inexpensive to administer since there are no individual contracts to write, no on-farm inspections and no individual loss assessments. This makes derivatives affordable to a broad range of people, including agricultural traders, agro-processors, and every body else whose income is dependent on weather. Weather derivatives are relatively easy to market. Banks and rural finance institutions can also trade derivatives to protect their portfolios against defaults caused by severe weather events. Once financial institutions are able to off-set risk with weather derivatives, they are in a better position to expand credit at perhaps improved terms. This is a critical issue for many developing countries as credit availability to agriculture is constrained, partly because of weather risks. Finding solutions to protect borrowers against adverse weather events will contribute to improving credit markets in developing countries. Also, unlike insurance, a purchaser of a weather derivative does not have to submit a claim and demonstrate her loss to receive a payout. The payment is automatic upon exercise.

Farmers or rural local bodies should pool their resources so that they can benefit from economies of scale. It would also help them to provide a common credible risk identity so that they can access banks, capital markets etc. to finance their activities. 

Legal infrastructure:

The Model Bill of 1992 which mandate compulsory installation of water meters need to be adopted & enforced by all states. State Groundwater Boards/ Departments should be empowered to check the depletion of groundwater.  

At the moment, according to the law, the land owners has unlimited rights to extract groundwater within the property. The only regulations in place are those on spacing between wells and construction of new wells in over-exploited areas. 

The development of a water rights regime becomes all the more important when understood in the context of inviting private participation in the building of ‘water banks’ as in the Californian model. Water banks or recharge reservoirs will be economically viable only if water rights regarding the recharge of wells in the vicinity of such reservoirs are well defined. Currently, water in wells on land owned by individuals (which are recharged by ponds or watershed development programmes) is treated as private property with the rights vested with the individual who owns the property.

The Committee agreed that in the absence of equitable sharing of water especially in water shed areas, reforms in water sector would alienate the landless. Hence treating water as a common property and ensuring a minimum supply of water to individuals is essential.

Assessment of asset financing companies for re-financing activities
Issues:

Farmers require credit funding for various activities. They require crop loans to finance the inputs (seeds, fertilizers, pesticides, etc…), capital requirement to finance purchase of tractors, installation of drip irrigation facilities, development loans to cover long term activities like soil regeneration activities. In spite of government intervention credit flow to the farming community is not adequate. There is hence still a considerable degree of dependence on the local moneylenders for credit requirements. 

On the other side, given the indefinable nature of the uncertainties associated with agricultural produce, institutions like banks etc do perceive a greater amount of risk when dealing with farmers for providing credit. It is necessary to define these risks so that banks and other financial institutions can extend credit to the farming community with greater confidence.

Discussion points:
Currently the bulk of crop loans are facilitated by money lenders who charge exorbitant rates of interest. As farmers’ indebtedness mounts they get trapped in a vicious cycle of poverty. 

The Committee discussed various means by which credit financing to the farming Committee can be made viable. The credit system would become more efficient if the credit agencies recognized the entire portfolio of income (including animal husbandry, seasonal work etc…) for the rural households and then provided them loans. This would immediately widen the available credit resources with the farming community. Availability of credit should not be restricted to one source of income (agriculture) but acknowledge the multiplicity and scope of the entire spectrum. At the same time, banks can attach weights to various activities based on their risk assessment. 

Banks and other credit institutions should consider ‘portfolio funding’ (entire spectrum of income sources of households in rural India) and funding at critical times for entire portfolio of enterprises of the household. They should move out of the traditional approach of financing and instead provide finance based on the complete needs of the farmer covering livelihood expenses as well as finance for subsidiary non farm activities (small scale industry). 

In this context, it was also expressed by some members that banks were already in the process of using this criteria when sanctioning farm loans.

The farmers should be encouraged to not depend upon only agriculture for his income and subsidiary activities such as horticulture, animal husbandry should be adopted to a larger extent to insulate his income fluctuations partly from the vagaries of the weather.

Schemes such as NABARD’s crop loan scheme linked to insurance ideally should be replicated by banks where the rates of interest charged to the farmer are low around 7-8%. Though attempts have been made in the past to link insurance to credit, an integrated approach whereby total support covering many aspects of the villager like crop, health, livestock, credit risk etc is still to evolve. There is an urgent need to bring out such hybrid products which reduce the cost of lending and provide for sustainable activity in times of adversity. NABARD refinancing activity can be linked to such a loan pattern of banks.

There is yet another way of looking at the problem of access to institutionalized sources of credit. It is generally seen that there are very few things of value that the farmer can offer as pledge to get a loan. Banks have come with innovative ideas on ‘acceptable collateral’ e.g. Trees in certain tribal belts are accepted as collateral. But there is an inherent danger in using collateral which does not have well defined property rights. The committee agreed on the importance of a security against which a credit line can be issued. The committee also debated on how the credit line could be extended against ‘social’ collateral as against ‘physical collateral’. Self-help groups could be targeted to advance this idea.

Funds for soil regeneration should be provided through banks to Panchayati Raj Institutions based on land mapping linked to the productivity of farms. At villages suffering from low soil productivity, a fund needs to be setup which can be managed by RRB/ other bank branches for a fee. There should be periodic review of the progress made carried out jointly by the banks and Panchayati Raj Institution representatives to undertake an assessment of the scheme and the utility of funds. 

The Committee also debated the need for creating a new Rural Finance Agency which could provide refinance for the existing agri-financing institutions to farmers who were better insulated against risk i.e. taking insurance or deriving alternative income from related activities and so on. However, it was felt that we should not be creating new institutions and instead leverage the existing financial structures to deliver these results. The role of NABARD in particular was discussed at length in this context.

“Risk” is major issue in agricultural lending. Local bodies should pool resources and present a credible & viable risk so that risk bearing institutions can accept such risk. It was suggested that for such a purpose the size of a project will matter. When the projects are small and affect local communities, financial planning can be built in to the system.

Incentive and disincentive strategies for sustainable rainfed area development

Issues:

Specific measures were to be discussed to act as incentives or disincentives for better use of water resources in rainfed areas. The idea is to bring about better utilization of scarce resources through a system of financial incentives or disincentives so that ultimately the system can gravitate towards a cropping pattern which not only satisfies national priorities but also increases the returns on the use of water.  

Points of discussion:

The Committee looked at both incentives and disincentives in considerable detail.

The committee was of the opinion that there are few fiscal instruments available for promoting private participation in rain fed areas. 

The incentive structure can revolve around

· tax holidays

· tax rebates

· depreciation

These incentives can be extended to private participation in 

· Manufacturing water saving devices

· Sourcing of raw materials from Producer Companies which have invested in water management techniques

· Invest in research and developmental activities in rain fed areas

The Committee debated on the viability of a tax system (or higher prices) to be introduced as a disincentive to excess use of water. There is an on-demand system of irrigation prevalent in France and Spain. The payment mode is based on water usage. The disincentive system ensures that extra charges are paid for non-preferred crops. But the Committee members agreed that introduction of a successful tax system might prove to be politically infeasible. Also until there is further clarity on the important crops at the national level, linking the two would be difficult. Further, given the land and water laws, we would need to change the ownership pattern first before dwelling on this issue. 

With regard to incentives to promote sustainable development, the Committee studied the structure of a negative income tax. The negative income tax was a measure suggested by James Tobin. It involved the government providing assistance to those living below the poverty line in the USA. Instead of paying tax, at the time of filing returns, the wage earner were paid cash by the government for drawing income of less than a certain predetermined amount. This concept can be extended to those farmers who practice optimal use of land and water. An objective chart can be drawn up linking which crops should be grown on a piece of land based on existing related conditions: size, location, crop grown, income accruing to the farmers etc. Use of water will fall and farmers adopt conservation practices. This will act more as a kind of subsidy being given for optimal utilization of natural resources. At the same time, the income of the poor farmer directly increases. 

The Committee debated on whether the negative Tobin tax could be used as an incentive for diversification of agriculture to help migration to other forms of sustainable livelihoods such as animal husbandry. Farmers in certain belts have taken to intensive cultivation of a plot of land for fodder cultivation, using water from bore wells. The remaining land is irrigated less intensively for growing various crops. Water consumption of pasture land is much less as compared to water consumption for irrigation of crop. This switch to an alternative livelihood partially reduces the strain on a scarce resource such as water. At the same time, animal husbandry provides farm yard manure for the cultivated land.  Farmers can be encouraged in their efforts to undertake animal husbandry if they receive money transfers in the form of a negative Tobin Tax.
It was suggested that the Tobin tax be computed on the basis of the existing water rates. The tax could be computed as a reimbursement of a fixed percentage of the water tax rate to the farmers or communities involved in the water conservation process. The financial outlay for the scheme will have to be calculated estimating how many such projects can be undertaken in the rain fed areas (see working of the proposed tax model in Annexure C)

A study by International Food Policy Research Institute shows that Indian agriculture is diversifying rapidly especially in rain fed areas. Enterprises are widening to include live stock management and diverse crops. Farming is moving to high value crops. This is surprising since such changes should have been heralded by the irrigated belt rather than the rain fed areas. Has such diversification of enterprises been the result of state intervention? Surprisingly the answer was a ‘NO’. Diversification has solely been driven by farmer discretion. The shortage in water supply has in itself acted as a natural incentive for the change in cropping patterns and the change in enterprise structure. The state does give subsidy to tube and bore well construction and thus has also encouraged farmers in their efforts to diversify out of agriculture. The diversification can be strengthened by developing a good market for the new products. The best mechanism to strengthen this diversification is to connect farmers to the markets by improving strong market links. In this regard, contract farming has a new role and much potential.

The Committee also debated on whether government intervention or market mechanism would be more effective in bringing about an efficient water regime. It was agreed that market solutions are best in a case where active monitoring is required. Market solutions are also to be recommended when the area to be monitored is spread over a vast geographic area under different administrative units. In part of Tamil Nadu, Gujarat etc, informal water markets exist. Farmers with access to surplus supplies sell water to farmers with a water deficit. Such markets need to be regulated so that there is a proper & prompt system for redress in case of complaints. Such a water credits market would also be successful in developing water bodies.

The Committee noted that the use of bore and tube wells have been linked to drop in water table levels. The Committee felt that all subsidies associated with ground water exploitation must be stopped forthwith especially in over-exploited areas or ‘black zones’. If any such need is felt, it must be allowed only at the community level. This negative effect of bore and tube wells should be reversed by large scale water recharge activities. This is apparently the role of the newly instituted Rain fed Authority. Funds should to be allocated to villages for collective effort to revive or create new water bodies like tanks which act like natural recharge basins. Private enterprise should be encouraged in the building of water banks and reservoirs to conserve rain water. Private enterprise in waste water management (collection, treatment and reclamation) should be encouraged too. The Committee also noted that the free availability of electricity has lead to the rampant use of bore wells. A disincentive can be applied by hiking the price of electricity so that its consumption is reduced which in turn would reduce the usage of water. But it was generally felt that hiking electricity rates would not help since electricity theft is wide spread in rural areas.  

Another disincentive to curb over-usage of groundwater would be to cap the present usage of water (can be based on optimal cropping patterns) and installation of water meters to ensure that water is not pumped beyond the prescribed limits. In case of over-drawl, heavy penalties are to be imposed. The monitoring of such a system could be outsourced to a private enterprise with strict guidelines to reduce corrupt practices or adverse selection.

The incentive structure with regard to drip irrigation is geared towards the sale of irrigation units. There is no incentive to provide adequate guidance on better water management, maintenance of the installed system or investment in R&D to produce cheaper technology. Therefore all the above mentioned have suffered. The incentive structure for drip irrigation has to move away from incentives to produce group to direct incentive system where the subsidy is an immediate cash transfer to the farming community. Drip irrigation companies should be encouraged to use local enterprise for maintenance activity. Research & development in the field of micro-irrigation should be encouraged through grants and protection of IP rights of the researcher.

Current policies in respect of farm subsidies for urea-based fertilizers have led to distortions in land use and fertilizer consumption and promoted unsustainable exploitation of ground water. These policies need to be reviewed. Inversely, the government can also offer subsidies with regard to fertilizer, pesticide etc to promote crops which are less water intensive. At the same time, they can hike the MSP’s offered for crops suitable to the agro-climatic and water situation. Crop varieties with high yields per liter of water consumed should be promoted. To discourage water intensive crops, the MSP offered on water intensive crops can be reduced. But the success of this plan would of course depend on a ready market for the less water intensive crop. In the event it is not the case, the farmer might find it more feasible to produce a water intensive crop.

The members deliberated on whether an authority like the NHAI needs to be created to own and manage water sources in India. This authority would be responsible for mapping water sources in India and ensuring that water from surplus areas is diverted to water in deficient areas. It was finally concluded that the need of the hour was not new institutions but clear areas of co-operation and co-ordination between the various existing agencies.

There was also debate on the role that various bodies played in exploitation of ground water. It was felt that the Rural Development Authority must have a greater say in ground water resources management. The dominant thought body in the CWC is bent towards canal irrigation while the focus should be on conservation and recharge. 

The Committee finally discussed the issue of water credits which is a concept analogous to the carbon credits system. Tradable water rights give an economic value to a scarce resource. Price signals capture the scarcity and use value of water thus imparting efficiency to water allocation. Those farmers who move from water intensive crops to less water intensive crops will be given tradable credits or cash transfers on an annual basis. The NABARD experience with water credits show that the system of water credits had proved successful. Annual credits were proportioned out to households rather than individuals so that it ensured equity. But physical availability of water must be provided to farmers.  Credits may not solve the physical water usage. The problem of water scarcity can be got around by subsidizing the distribution of water. It should be a one time activity supported by state. Also, the water rights must be distributed taking into account principles of justice, access and social equality. 
Recommendations of the Sub Committee

Economic and Financial Incentives for sustainable land and water development Programmes

The Committee was of the opinion that we should strongly consider the pricing model adopted by China to address the situation of water scarcity in India. Water should be treated as an economic good and therefore its price should reflect the full cost of water supply as in the case of the Chinese model. The enforcement mechanism should be strengthened so as to facilitate efficient use of this scarce resource. However, any taxation policy should bear in mind the fact that most farmers in India are impoverished. We suggest that the taxation policy should be of a progressive nature. For instance it is the case that upstream farmers have better access to water than downstream farmers. Hence water taxation policies must take into consideration the economic condition of the farmer.

One of the recommendations was to allow third party investment in micro irrigation projects. Currently farmers take on loans and install the micro irrigation facilities (drip irrigation, sprinklers etc). Under the suggested scheme, third parties should be welcomed to undertake micro irrigation projects on farm holdings. Since land holdings are fragmented, the area could be demarcated like telecom circles (area wise) rather than on a per project basis. 3-5 enterprises could be allowed in each circle so that monopolies do not exist while at the same time, these enterprises could enjoy economies of scale. The projects could be seen as third party loans to farmers and relegated as land development projects. The enterprises could act as leasers of the infrastructure to farmers in contiguous farms and would be involved in maintaining the infrastructure. The projects could be put up for tendering by bidding process by interested parties (either public or private or in partnership). The enterprises could also access the capital markets through tax free bonds since the micro irrigation projects can be given the status of infrastructure. With regard to the water used for irrigation, the enterprises can invest in water banks / reservoirs to supply water to the farms. 

For drip irrigation facilities which are spread over a large area, it becomes necessary to install systems and checks to ensure that water pressure all through out the network is at the same level. For small farms such checks and systems are not necessary and should be done away with. In fact, IIT engineers have come up with a less expensive drip irrigation system for small farms.

The specific recommendations with regard to the efficient promotion of Drip and Sprinkler irrigation in India can be found in Appendix A. 

Models of water management

The NABARD experience of empowering user communities has been most productive & fruitful. We should avoid adding new institutions to solve old problems. It is better to empower existing institutions and communities (SHGs & Microfinance institution). Efforts should be focused on capacity building in local institutes. Financial weakness of single institutes can be got around by pooling resource of in contiguous areas. 
Economic models for water management will work only in areas where people recognize it as a scarce resource with economic value. In fact people in certain villages have already put this fundamental idea into practice and sell water from their bore wells to the people willing to pay a price for the same.

Water literacy- NGOs and other organizations working in rural areas must be encouraged to disseminate water literacy among the farmers. Suitable extra allocations could be made in the Panchayat budget. To give an impetus to the projects on water and soil, agri-clinics must be established at least at the block level and be manned by Agricultural graduates. This could again be on a PPP-entrepreneurial model with finance from the banking system at low rates of interest. NABARD is already doing some work in this area. The canvas can be expanded with a capital subsidy mechanism built into it.

Incentives for irrigation

Incentives need to be given at different levels such as source, transportation, storage and utilization. 

The Committee looked into the possibility of having a BOT (Bill Operate and Transfer) system in the case of water on similar lines as the power model and whether subsidies can be allocated for different stages such as the generation, operation and distribution of water.

Accountability of water bodies

There must be transparency in the water planning system where the water bodies are held accountable for the efficient allocation of the water resources.

B) Land Management

India too can derive significant benefits from converting its paper based manual system of land record maintenance to a fully computerized demat system. The benefits that can be garnered from such a move are manifold and include: first less land disputes. Second, security for credit, business growth and investment third greater control over any illegal use of land and finally allows monitoring of land markets.

The Government should therefore take advantage of technologies that facilitate the cataloguing of records and flagging and retrieval of information.

The Ministry for IT has given priority & incentive to develop an online system for land titles & deeds. According to the Committee it was a question of when rather than how. Electronic holding of land records and registration will make the credit process easier.

The committee recommended that all land should be registered by a cut-off date beyond which electronic registration is made compulsory. All states should have its separate depository like NSDL. Another suggestion was to allow private parties to assist in the land registration process (e.g. Birla Sun Life in pan card registration.

Successful cases of implementation of e-registration of land records by Indian states are:

· Maharashtra: SARITA- (Stamp and registration with Information Technology Applications). This is a case of a public private partnership. The private sector has been contracted to build operate and maintain SARITA across all SRD offices, five years after which it would be transferred back to the state.

· Andhra Pradesh: CARD (Computer Aided Administration of Registration Department) project: Land registration offices throughout the state are equipped with computerized centres under CARD.

· Karnataka : public private initiative of e-governance called KAVERI(Karnataka Valuation and E-registration Project)
· Tamil Nadu is also another state where land ownership records have already been digitalized.

Such cases of successful electronic registration of land records must be extended to the remaining states in the country.

How to derive optimal cropping patterns and other economic activities in a liberalizing economy

It was agreed cropping pattern should be primarily decided by market and land, water resources. 

Crop patterns should not be decided by National/State priority. The Committee considered the example of Kerala farmers who cannot grow anything other than rice. The Kerala Government supports labor intensive usage.
Efforts should be undertaken to collect and make available to the community agriculture related data. The importance of data warehousing can not be denied. Agri-intelligence units have an important role to play in this regard.

The Committee felt that futures prices can  be used by farmers as signaling devices for crop sowing pattern. Sowing decisions may be taken based on futures, rather than spot prices to enable better returns at the time of harvest.
Private sector participation: Land Lease arrangement

Private sector participation can be encouraged in both the above models through land leasing arrangements to allow accelerated technology transfer and capital inflow and assured markets for crop production. Private investment in agriculture can be encouraged in areas like agricultural research, post harvest management and marketing.

In fact we should explore the export potential of crops which can grow in the rain fed areas. E.g. yellow peas which are grown as an export crop in Canada. Just like how industry is given the status of SEZ, zones targeting foreign markets should be given full benefits of infrastructure (electricity, transport etc), marketing and finance (access to credit). Enterprises which allow for forward linkages should also be encouraged. Industry should be welcomed to develop such regions without the farmer losing his right of land.  The concept of commercialization of agriculture through Agri Export Zones should thus be given a thrust. 

Linkages with User Industries

Cropping patterns under contract farming needs to be directly linked with user industries in the region or nearby areas. Such linkages are the only answer in the long run for sustaining crop prices and farmer interests.

Alternative Economic Activities

Also the creation of multiple livelihood opportunities will go a long way in improving the capacity of the farmer to experiment with cropping patterns.

Agri-Intelligence Units

Another important factor that contributes to the farmer’s ability to decide the cropping pattern is his knowledge about the likely scenario in respect of a crop. The community service centers which have been planned by the Government have a major role to play here. There are differences in perception as regards the model to be used for these centers. These need to be resolved and a region-specific model with participation from the local community which it seeks to serve (an inclusive model) needs to be adopted.

The specific guidelines for changing cropping patterns can be found in Appendix B.

Programmes for marketing, infrastructure and policy support for income generation in post water harvesting phases

Access to markets is the key to viable farming. Any form of farming (co-operative, contract or corporate) should be encouraged with proper safe guards for the farmers rights. 

This system of exchange traded options on commodities can not only provide the farmer with a floor price for his commodity with out the obligation to sell at the floor price (thus acting as an MSP) but also help him take the benefit of any rise in prices.

Futures help farmers mitigate their price risk during both pre and post harvest phases of their crop cycle. Futures assure farmers of a firm realization level. 

Weather derivatives are a superior alternative to both weather insurance and traditional crop insurance since it solves the problems of adverse selection, moral hazard, insurable interest and correlating rainfall with crop yield. It thus provided an efficient mechanism to cover the volumetric risk of the farmer.

The committee agreed on the importance of a security against which a credit line can be issued. The committee also debated on how the credit line could be extended against a ‘social’ collateral as against ‘physical collateral’. Self-help groups could be targeted to advance this idea.

With regard to policy support, the Committee had the following guidelines to offer. First, the role of the state needs to be redefined. The ‘state’ should have a sovereign right over a scarce necessity like water. People have well defined rights, which recognize the principles of justice, social equality and ecological security. The state acts as a facilitator and provides for a regulatory framework & mechanism. Second, incentives to conserve water must be linked to observable and measurable performance. Third, creation of new institutions should be avoided as far as possible. The role and scope of existing institutions can be redefined to meet objectives. It is generally the case that establishment costs will dispose off 80% of the total funds. Vested interests crop up which are unfavorable to the achievement of the targets. It would be better to strengthen existing Panchayati Raj institutions and its agencies. Fourth, the management and overseeing needs to be structured such that there is no overlap of jurisdictions or duplication of responsibilities. Also, structure should be decentralized and with minimum supervisory control. Fifth, incentive packages should be such that it is easily monitored. Therefore it would be better to rely on the market mechanism to reduce corrupt practices. Sixth, creation and maintenance of a comprehensive database in the public domain. The ideal database should cover institutions and their finances, land registration, cropping pattern, water consumption and usage patterns, etc. Seventh, water audit and budgeting should be practiced. This would, of course, require capacity building. Lastly food Security is the main driver of agri-policy & agri-produce pricing. It should be driven by market mechanism and optimal utilization of scarce resources like land and water. 

Assessment of asset financing companies for re-financing activities
The Committee noted that households should be regarded as the key to the credit assessment scenario rather than the enterprise undertaken by the individual. We should remove the focus from agriculture to composite loans so that farmers can use his discretion to allot money to various enterprises that he wishes to take up.

The committee also recommended that the credit line could be extended against’ social’ collateral as against ‘physical collateral’. Self-help groups could be targeted to advance this idea.

On the topic of the creation of Rural Financing Agency, the general consensus was that there was no need for the creation of new institutions. It would be better if we developed greater co-ordination and co-operation between the existing agencies. A new Rural Financing Agency institute may not solve the problem of increasing credit to the rural economy.

Incentive and disincentive strategies for sustainable rainfed area development

The committee was of the opinion that there are few fiscal instruments available for promoting private participation in rain fed areas. 

The incentive structure can revolve around

1. tax holidays

2. tax rebates

3. depreciation

These incentives can be extended to private participation in 

1. Manufacturing water saving devices

2. Sourcing of raw materials from Producer Companies which have invested in water management techniques

3. Invest in research and developmental activities in rain fed areas

The Committee agreed that the Tobin negative income tax appears to be a practical way to solve the problem of water efficiency. It would at the same time induce water conservation efforts and augment rural incomes.

It was suggested that the negative Tobin tax be computed on the basis of the existing water rates. The tax could be computed as a reimbursement of a fixed percentage of the water tax rate to the farmers or communities involved in the water conservation process. The financial outlay for the scheme will have to be calculated estimating how many such projects can be undertaken in the rain fed areas (see Annexure C).

The Committee recommended the development of a water credits market which will go a long way in providing incentives for better use of water. 
Producer Companies: Rapid growth in the purchasing power of (urban) middle classes and globalisation of the economy is creating huge business opportunities in aggregation, processing and distribution of a variety of goods produced in rural areas, such as cereals, oilseeds, fruits, vegetables, milk, meat, fibres, etc. Modern Indian Corporate Sector has been quick to grasp this reality and several large Houses have already announced plans.

One prognosis is that the rain-fed regions and the poorer people engaged in rain-fed farming will get by-passed by this new “market revolution” just as they were by-passed by the green revolution. The present trends do indeed support this prognosis. After all, it is easier to produce fruits and vegetables in the irrigated plains and the purpose of aggregation and scale is better served by contracting with larger producers capable of taking risks, bringing investments and delivering larger quantities. Yet, public/social purpose would be better served if rain-fed regions were enabled to plug into these emerging market opportunities. For this to happen, farmers in rain-fed regions must be assisted to diversify their farming systems, ways must be found to create aggregates outside the cost structure of the Coprorates that are large enough to create viable business units, incentives similar to Section 35 (1) (ii) must be created for the Corporates to invest in “less endowed” regions and infrastructure must be developed. As aggregation is in any case essential for watershed development (watershed organizations are formed at various levels), the same may be done in ways most helpful to establish market linkages. For instance, the apex watershed organization may be incorporated as a Producer Company and project funds may be channelised through it. The Producer Company can also be a device for input supply besides aggregation of outputs.

Appendix A: PRODUCER COMPANIES

What is a Producer Company?
Producer Company is a business enterprise registered under the provisions of Part IX A of the Company Act, and is run on the basis of Mutual Assistance Principles (581G(2)).

Mutual Assistance Principles
581G(2)

· Voluntary membership

· Voting right independent of share holding

· Elected board from amongst members

· Limited return on share capital

· Distribution of surplus on patronage base

Examples Abroad

· Similar legal frameworks are in many countries, to quote a few:

· New Zealand

· United States

· Switzerland

· Italy

· Denmark

· Norway

Who can form Producer Company

Having its objects as specified in the  companies act  the following may form a producer company

· Any ten or more individual producers or 

· Two or more producer institutions or

·  A combination of both 

 A producer company can also be formed by conversion of  a co-operative eligible to become a producer company

A few key terms

Primary produce – Produce of farmers, arising from agriculture (including animal husbandry, horticulture, …Pisciculture,…) or any other primary activity or service which promotes the interest of the farmers …; 

Definition of a Member

· “Member” means a person or a Producer institution admitted as a member & who retains the qualifications necessary for continuance as such                                              Sec.581A(d)

· “Active Member” means a member who fulfills the quantum and period of patronage as may be required by the articles                       Sec.581A(a) 

Members’ Control                    

· Company formed of  individuals, member shall have single vote irrespective of  share holding                     Sec.581D(1 )a

· Where the company is formed exclusively by producer institutions, the voting right may be computed on the basis of participation in the business                               Sec.581D(1 )b

· Company formed of individuals and institutions, there shall only be a single vote for every member            Sec.581 D(1 )c
· The articles may restrict the right of voting to only those        members who patronize the company                Sec.581 D(3 )

Other Salient Features

Producer Companies Legislation combines the institutional and philosophical strengths of cooperative like :

· 1. Ownership limited to users;

· 2. Limited interest on shares; 

· 3. No trading of shares, 

· 4. Patronage based benefits 

with the flexibility and autonomy of company law.

Ensures active member participation in business and management

1. Active members to participate in decision-making process, eligible to elect and to be elected as members on the Board.

2. Voting rights based on patronage

3. Special user rights to active members 

4. Need for participation in business for continuance of membership

5. Regular audit by the CA appointed by the members

Professional management – accountable to board 

1. Clearly defined role of Board and CEO/MD,

2. Freedom for appointment of professionals, compensation, organization structure, 

3. Possibilities of availing experts’ assistance in governance and management;

4. Employees of the company are accountable to MD/CEO and not to the board.

Voluntary amalgamation and division in business interest 

Election of the Board by the Producer Company without any government interference; and professional audit by chartered accountants;

Greater flexibility with regard to joint-ventures, alliances, mergers and acquisitions;

Insulation from bureaucratic and/or political interference.

1. No political nomination possible by the government.

2. No govt. Equity.

3. No provision for supersession, providing exemption, issue of directive, compulsory amendments etc.

Producer Companies vs Co-operatives

	Features 
	Producer Companies 
	Co-operatives

	Principles
	Mutual Assistance
	Co-operative Principles

	Membership
	User-members
	Non-user can be

	Voting rights 
	One member one Vote /   Patronage Voting


	One member one vote

	Professional

Management
	Provision for experts in Board
	No such Provision

	Nominees on Board
	No such Provision
	Provided

	Audit
	By  CA
	By Govt.

	Election Responsibility
	By Incumbent Board
	By RCS

	Area of Operation 
	Not restricted 
	Restricted

	Registration
	Central Act
	State Act

	Restrictive Provisions
	No such provision
	Provided


Producer Company - Design Principles

· Conformity to the law

· Locus of control – internal

· Building higher stakes of the members

· Accountability of the board to the owners

· Accountability of the CEO to the board

· Patronage driven governance

· Business orientation of the board and the CEO

· Lower structural overhead

· Easy to understand

· Ease of adoption

· Operationally feasible

· Lower political sensitivity
Appendix B

According to the Committee the efficient promotion of Drip and Sprinkler irrigation in India can be based on the following:

1. Micro Irrigation Board at the Central Government Level: 

Large amounts of funds are being earmarked for promotion of micro irrigation in the country. Considering the importance of these on farm irrigation technologies and considering the need for consistent efforts in achieving the benefits from these promising technologies in the hands of the farmers, it is necessary than an exclusive body is created at the Central Governmental level. The body shall be given suitable and legal status for promoting the concept efficiently and for interfacing with the central and state machinery for effective implementation.

The Constitution and functions of such a Board can be evolved through an elaborate process.

2. Intensive Campaigns by Central and State Governments though all possible mediums:

In order to improve the acceptability of the micro irrigation concept and in order to impart confidence among the farming community about the benefits from the concept as well as about the commercial viability of their investments on the micro irrigation systems, The Central and State Governments (irrespective of political and other affiliations) should launch large scale campaigns in various media such as Print, Radio, TV etc.

The concept should be promoted as a concept of efficient on-farm water management which can improve the yields and farm incomes.

All the political and administrative machinery dealing with agriculture and related portfolios in Central and State Governments should take up the cause with consistency and commitment.

3. Single Implementing agency with district level infrastructure/manpower in the state, with farmer friendly image

The promotion of micro irrigation should be assigned to single state level agency/department which has a farmer friendly image and reputation. Farmers need to derive confidence about the techno commercial feasibility of the micro irrigation systems, which is possible only if the implementing agency/department has wide acceptability, non-partisan, non-corrupt image among the farmers. 

In the case if the concept is presently under departments/agencies which have little acceptance with the farmers and/or if such departments/agencies are already mired in corruption and red tape, there is an urgent need to reallocate the subject to another agency/department before the launch of large scale projects for promoting MIS.

4. Stringent vendor selection for Quality Products and Services

The State level agency/Department should evolve stringent vendor selection process consisting of: 

· Firming up technical specifications of the components in MIS, 

· Assessing capabilities of vendors in manufacturing of the system components as well as provision of services ranging from survey, design, installation, commissioning, training, agronomical support, and maintenance support.

· Firming of component pricing based on the product and service specifications.

 5.  Efficient Credit Delivery Mechanisms

Farmers need to invest the non-subsidy portion of the cost of micro-irrigation systems. Most often it has been found that the adoption rate of micro-irrigation systems is limited by the availability of credit to the farmers. In order to improve the adoption rate of micro irrigation, credit delivery to the farmers is important and hence the following needs to be considered:

· Each State Government should fix District/ Taluka level targets for Lead banks for extending credit to MIS

· The State and District level units of the implementing agency should monitor the progress of credit delivery against the set targets

· Banks should consider the Micro Irrigation Systems as collateral and should not seek mortgaging of additional assets

· Attractive interest rates and repayment periods

  6. Simplification of procedures and documentation for sanction of subsidy/credit

Presently, the procedure for administering the schemes to promote micro irrigation is laborious. Also the intensity of documentation required to be fulfilled by the farmers is quite high. Though these procedures and documentation requirements are for avoiding misuse and misappropriation of funds there exist a large scope for red tape and consequent corruption. Such high intensity of procedure and documents deter the farmer from coming forward to adopt the concept.

7. Use of micro-irrigation systems shall be made mandatory, at least in the following situations:

· In all dark and grey (groundwater ) blocks 

· If farmers are offered subsidized electricity for irrigation

· If farmers are water hungry crops like sugarcane etc

· In projects involving rain water harvesting and water shed management

· Water lifted from either rivers or canals for irrigating the farms (lift irrigation). It is already being practiced in Maharashtra and Andhra Pradesh and is called 'no lift without drip'.

8. Extensive Training and capacity building:

All the technical and agricultural staff of the implementing agency, agriculture/horticulture departments, banks, irrigation departments should be trained on subjects such as on-farm irrigation management, irrigation scheduling, micro irrigation system operation and maintenance, crop agronomy with micro-irrigation, techno-commercial feasibility of systems in various crops, etc

Appendix C

Some of the guidelines for changing cropping patterns:

· Do not introduce crops unsuitable for agro climatic zone even if it promises rich yields and income.

· Mono cropping is profitable but doesn’t guarantee health of the soil and sustainability in long term. 

· Provision of an incentive system for drip irrigation

· View different enterprises as source of income in rain fed areas. Life stock management should be actively encouraged as it makes the best utility of scarce water resources

· Subsidize use of natural farmyard manure. Move subsidies away from chemical fertilizers to natural manure. This will in turn increase the importance of keeping life stock.

· Common lands have fallen prey to government dictates on land allocation to landless laborers. Such commons were once open pastures for grazing cattle and also served as reserves and helped in land rejuvenation. Such reserves should be earmarked for its past uses. People who have been given such land must be relocated and offered alternate sources of income & compensation. Encroachment on such lands should be removed.

· Traditional methods of land and water conservation which had been fine tuned over years of experience should be brought back and strengthened using technology. 

A nodal body needs to be setup which specifically lays down the grades and quality norms for both soil and water for different regions. A suitable enforcement mechanism has to also be put in place for ensuring that these norms are adhered to. A company/corporate body that undertakes contract farming has to bear the onus of complying with these norms.

Appendix D

The gross cropped area in India in 2002-03 is around 176,000 thousand hectares (CMIE). It is estimated that around 60 % of the gross cropped area (around 106,000 thousand hectares) falls under the rain fed areas (FICCI seminar on Public-Private Partnership for Water shed Development Areas). We propose that the entire rain fed areas region should be covered under the Negative Tobin Tax scheme to encourage migration to less water intensive cultivation. We propose that a sum of Rs. 10,000 crores be devoted to the scheme spread out over a period of 10 years. This would mean that the farmer would get monetary benefit of around Rs. 1000/- per hectare per annum. The scheme should apply for around 3 years to help each farmer to migrate to a new crop after which the scheme ceases to apply.

	Negative Tobin Tax Model

	Gross Cropped Area(GCA) (in 000 hectares)
	1,76,000

	   -Rain fed GCA (in 000 hectares)
	1,06,000

	Total allocation of 10,000 (in Rs. crores)
	 

	Coverage period of 10 years 
	 

	Disbursal every year (in Rs. crores)
	1,000

	Disbursal every year / hectare (in Rs.)
	~ 1000


The scheme could have a progressive policy with the small and marginal farmers earning a larger share of the tax benefits (as proposed below). 

	Progressive tax policy

	      -Marginal and small
	.5x

	      -Medium 
	.3x

	      -Large
	.2x


� The concept of water credits is discussed in detail on page 44


� (Shah, Giordano and Wang, 2004)
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