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Executive Summary

           0. Aim of the policy:

1. To reduce environmental pollution caused by discharge of effluents by sewage treatment plants (STP’s)

2. To use this waste for upliftment of rural poor.

3. To help reduce prices of fuels like LPG, Diesel, Petrol etc
How this policy works:

Sewage treatment plants(STP) after treating the waste generally have no way of utilizing the waste they generate and hence most of it dumped into nearby water bodies causing pollution. Now what this policy wants the STP’s to do is to divert the liquid waste ( tertiary treated water) to waste lands situated close to the STP’s.  The water which is rich in nitrogen and phosphorous must be UV treated to kill any pathogen and released in the waste land. Now on this waste land plants like jatropha can be cultivated which can be used for making bio- crude oil which can then be diverted to nearby refineries for further fractional distillation. This will help generate fuels like petrol, diesel and LPG in the refinery and since the crude oil is locally made the transporting costs are almost negligible and might turn out to be cheaper compared to crude oil imported from foreign countries. While processing jatropha a lot of solid waste is generated, which can then be digested by microorganisms in a biogas plant to generate gases like methane which can then be combusted in engines to generate power which can then be used in the processing of the jatropha to generate the oil and for running pumps that would transport the bio- crude oil and wastewater. The remnants of the biogas plant is going to be rich in nitrogen and phosphorous again which can then be sold to fertilizer units for fertilizer manufacture or can be used on the jatropha farm itself. The methane fuelled generators would produce a lot of carbon di oxide which can then be trapped and sold to companies that sell carbon di oxide which can then be used for industrial applications. Carbon di oxide can also be generated from the biogas plant.

0.1 Advantages of this policy:

1. Minimal waste is generated from the process thus problems of environmental pollution reduce.

2. Since jatropha does not need too much water the additional water would seep into the ground thus replenishing the ground water table. This ground water can then be used by the local population.

3. Wealth generation from waste, water can be made available free of cost. For example, water generated by the kodungaiyur STP is used for watering plants free of cost on the roads and in parks by the Chennai corporation.

4. Since Bio crude oil will be made with very low capital the crude oil generated might be cheaper than the international crude oil rates. Thus the oil companies could reduce the price of the fuel.

5. The rural poor who became poor because of say a drought in the region will be hugely benefited by the program this will also generate employment opportunities for the locals who would then not go in search of jobs in the already crowded urban areas.

6. STP will also benefit as they will not have to completely remove the nitrogen and phosphorous from water and thus their treatment costs will reduce thus running a STP will become a less costly affair.

This flowchart will help understand the process better:
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Please note : that instead of Jatropha, crops like rubber trees can be grown in suitable areas or plants generating ethanol( like maize) can be grown. The idea is to ensure that pest resistance of the crop in its local conditions is as high as possible. 

Again it may also be pointed out that Jatropha plantations have failed miserably due to lack of fertility of the soil or low irrigation or low pest resistance thus before deciding on what crop to grow we must be sure that it is pest resistant and must thrive in the local conditions
1. What would happen without any role for government

1.        Sewage treatment plan business model

Main aim is not to reduce environmental impact but to convert most of solids to methane which in turn generate carbon dioxide and electricity this will help reduce the volume of sewage by a large margin by getting rid of the carbon waste almost completely similarly nitrogen, phosphorous waste etc would be diverted to the fields leaving a small fraction of wastes like mercury which can be treated appropriately, thus resulting in lesser discharge to the river or nearby water bodies. 

Now the methane generated is burnt and power is generated from the sewage plant and sold, the water rich in nitrogen compounds, phosphor etc will be diverted to the fields for growing crops like jatropha, rubber, maize (for industrial ethanol or spirit). 

Farmer uses the water and sells the produce to a processing plant and products are extracted while waste generated from processing for example seed coats, leaves etc must be sent to a biogas plant for methane generation, which in turn generates extra revenue by sale of electricity and carbon dioxide. 

Cost of water to cover running of sewage treatment plant, initial investment on pipelines, power to run pumps for transport etc. 

The crops grown must be for industrial use only as the public might not want to eat food crops grown on land watered by treated sewage water similarly chances of infection spreading are high when used in the industrial scenario the microorganisms are usually removed in various treatment steps.

2. Identify problem/s with the base case and explain why these are problems 

Drawbacks of privatizing the above model (free market)

1. If there is no regulation on the prices on the prices then rates of LPG, electricity or whatever the end product of the operation is will fluctuate thus the people who are dependent on the end products might suffer. A proof of this is the closure of several small industries in Coimbatore, Tamilnadu, these industries normally have long load shedding hours and cannot afford to run diesel generators because of the rising price of diesel. Since there is no power to run the shop the owners are shutting shop and working elsewhere. Increase in the rates of MTC bus tickets, Chennai has reduced the number of people travelling by buses thus causing a loss to the government. These problems occurred because of the increase in prices of diesel.
2. Another problem of free markets is that the STP and the processing plants will want high profits and thus will exploit the farmers. That is the STP will overcharge the farmers for the water and the processing plants will underpay the farmers for their produce. A good example is the scenario of the people selling milk before Amul came into the picture the milk men were exploited and this resulted in their under development. After Amul came in the lives of the milk men dramatically improved. Thus an organisation must be present to ensure this exploitation does not occur.   

3. Building a STP, laying the pipelines, acquiring land etc is not a easy thing to do and thus private players may want to stay away from the project. This project can be much more easily executed by the government.  In addition to that the private party for want of profit might  reduce the number of treatment steps of sewage thus making the wastewater harmful for the end users.

4.  However all said and done the government which might operate on a no profit basis might actually not care and might not allow the project to work to full efficiency and thus result in unwanted sewage discharge or reduced quality of wastewater and so on and so forth thus a regulatory body is needed to keep a eye over the government. For example after WHO (World Health Organisation) was set up the standards of medical treatment have risen dramatically thus such a body is required. This body will also ensure that if any private bodies exist an eye would be kept over them too.   
3.  First principles test (of classical liberalism)
Actually there is no need for the government to look after this project and this can work wonderfully in the absence of the government. A regulatory body like say for example WHO would ensure that the products delivered have the highest quality and will also ensure that farmers are not exploited by fixing the rates for sale of water, electricity, crops etc. this body will ensure that the profits are also provided to the different partners of the process. The only area where the government might come into the picture would be to generate funds. (The process refers collectively to the farmers, the STP members, water and oil transport teams and the processing plants.). this regulatory body may be a private body. Prices can be regulated as per general market rates for example if rubber is being sold at say Rs 100 per kg then the rubber producers from waste must look at fixing the prices at Rs 100.
4. Options: What can government do about the problem/s?

In the absence of a private regulatory body the government might have to step in to avoid various problems which have already been mentioned above. Thus if the government does step in for regulation. The panel must include a head representating  the farmers and  representatives from the various processing stations. They must get together periodically to set the prices and must also voice grievances so that the service and the end products become better. The many different panels must be governed by a regional body which audits the panels and talks with the farmers to come in touch with the ground realities. (that is direct interaction with farmers is important)
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Please note: the regulatory body must interact with the farmers directly to find out if corruption is on the rise and address ground realities not addressed by the panels. This has to be done indiscreetly and thus has not been mentioned above. In short the government would not run the process but will ensure that the prices are regulated properly. For example say the price of an end product per unit in the market is Rs 100. thus the aim would be to supply the end product at Rs 100 or less. Thus keeping this in mind and the various costs incurred in generating raw materials the price of wastewater, electricity, C02, endproducts (like fuel, rubber etc) must be set.
5.   Freedom test
Well unfortunately the freedom of all the members in the process is curbed by the regulatory body which decides the price. But this is to ensure that the farmers are not exploited and once the farmers feel protected there can be a guaranteed yield of the product all the time. Similarly it must also be taken into the consideration that the other members in the processes also have the right to set their prices as per their profits, it is up to the regulatory body to agree for the prices however there is major drawback if one of the process members were to bribe the panel then the panel might go against the farmers favour and thus regular checks and audits must be carried out to ensure that the panel is free of corruption. Please note that each panel is a part of a regional body of a particular area. The regional body must ensure that the panel is not corrupted by regularly assessing the working and talking with the farmers. So instead of relying on subsidies the panel might call for an equal % of cuts in profits of all the process members (like the STP, farmers, end producers etc)
6.  Strategic gaming test
The reason why several policies have gone bad is because of either over centralisation or severe decentralisation. By this I mean that when the government wants to regulate something either a single body is setup for regulation and this body has members who are not too aware of the ground reality and simply make the bad decisions and there are decentralised bodies where a branch exists everywhere but then not everything goes reported to the central authorities concerned  (for example : many people who go to file FIRS in police stations are usually harassed and not allowed to file the FIR thus the central police authorities will not come to know of this and may not take the necessary action) thus a fine balance need to be achieved between the centralisation and decentralisation for the policy to be successful in addition to that an audit team must randomly asses the files of the regulatory bodies present in each region to ensure that the price regulation is being carried out fairly in addition to file checking the farmers also have to be randomly approached and talked to. Well another issue here is improper price fixation wherein prices are fixed to benefit someone in the process. This can be avoided by

(i) Using mba or qualified people to support the farmers as representatives 

(ii) The final price would be decided by the general public who use the end products thus the processing plant has to fix competitive rates of the products. To achieve this and get the raw material at competitive rates they have to pay the maximum possible amount they can pay and for the farmers and the STP to run properly they have to offer their products at competitive rates and these rates have to be approved by the panel and the regulatory body. 

The regulatory body must review the functioning of the bodies and ensure that unintended problems must be resolved immediately. Members from the public must be allowed to interact with the panel with the help of a communication channel say the internet. The public grievances must be addressed and proper justification must be given.
7.  Government failure test
To prevent acts of laziness etc all the panels must get together periodically in the form of conventions where the ones providing ideas would be honoured and the heads could give out messages of motivation etc and audits at ground level must be carried out, that is the farmers opinion must be found out by people in plain clothes and the person conducting the audit must not know about anyone in the panel and the panel must not know that audits are being carried out and regulatory bodies will ensure that exploitation is reduced. To prevent frauds by the regulatory bodies the audits can be made external. For example the income tax department reports to the government and does not collaborate with any private players. Similarly we need to have an “Income tax department” to prevent regulatory issues from cropping up.
Poor performers can be demoted to regions where work is lighter just as it is followed in the police department.
8.   Real experience test
This policy has been implemented on a smaller scale 

The water can be extracted from tertiary wastewater.

Chennai corporation uses the water to water plants on roads and parks. So far no outbreaks of diseases has occurred. There is also no evidence of plant’s dying due to pests from the water( implying the absence the pests in the water).

The following report beautifully puts the various plus points of recycling water and why the waste water must be used for non food crops like jatropha. Rubber please download the file from the link below

http://gangapedia.iitk.ac.in/sites/default/files/Second%20Set%20of%20Report/012_EQP_Reuse.pdf

9.  Cost benefit test
The policy has several intangible benefits the primary one being conservation of water bodies which then helps provide clean drinking water which helps maintain a healthy work force and a higher productivity and eventually a higher GDP.

Again the benefits have been proven on a smaller scale, please follow the link again

http://gangapedia.iitk.ac.in/sites/default/files/Second%20Set%20of%20Report/012_EQP_Reuse.pdf
and 

http://www.worldwaterweek.org/documents/Resources/Best/2010/2011_OTWF_Takashi_Asano.pdf
This file point out the problems of wastewater reuse and they can be summarised by the following two points.

1. Converting wastewater to drinking water is expensive and difficult

2. Pollution of public water resources may occur thus I have clearly highlighted that the plants must be grown on wastelands away from civilisation. This could fertile tracts of land in say a drought struck land.
10. Transition path

Well laying of pipelines from the sewage treatment plant to the wasteland and pipelines from waste land to refineries to refineries might need some investment and some investment may also be required in nutrient enriching of land and study to ensure suitability of land, type of crop to be grown on land and oil generation from the crop.

There are no ‘losers’ in the policy as the farmers can grow something on wasteland, sewage treatment plants generate important products and hence do not become a liability to the state governments, but could actually generate profits for the government or whoever ends up running this policy and the refineries might get crude oil at cheaper rates.  Thus they might actually start running into profits.

 The only losers might be people who benefit by the exploitation of farmers.

In addition to that the processing plant is also theoretically capable of generating their own power from biogas waste thus the running costs reduce. 

Some property problems may arise due to laying the pipes theses should be looked after. Similarly competitors like say rubber crop producers might oppose this as they might feel this policy might generate low cost rubber. To overcome this, land must be purchased by the private company who must then grow their own crops like rubber, maize etc. thus the job of the regulatory body might involve occasional maintenance of pipes, setting up of prices and so on. Human rights activists might protest against people working on lands watered by tertiary sewage water (Which by the way is safe) thus the workers must be regularly checked for infections which may arise from water borne pathogens. The private players might have to take care of this.
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 No offence but when people work on the basis of incentives would it not be legalising corruption as the corrupt officer would shamelessly ask for bribes in the name of incentives from the general public? 
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