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 A Case Study of Ousteri Wetland, 

Puducherry”, project supported by Deutsche Gesellschaft für Internationale 

Zusammenarbeit (GIZ) GmbH, Indo- German Biodiversity Programme Office. The 

project aims to assess the state of environment in and around the Ousteri Lake, 

Puducherry and examine the probable threats to the lake and its ecological environs, 

and develop a Comprehensive Management Action Plan for conservation of the lake 

and its surroundings. The project is being coordinated at MSE by Dr. Zareena Begum I.

“Coastal Capital: An Economic Valuation of Coastal and Marine Ecosystem 

Goods and Services in India”, project funded by National Centre for Sustainable 

Coastal Management. The inception workshop of the project partners, NCSCM, Goa 

University and MSE took place in June 2014 in Chennai. The MSE team comprises Dr. 

K.S. Kavi Kumar and Dr. Lavanya.

“Integrated Sustainability Assessment of Bio-energy Potential in Asia: An 

Application of a Hybrid Approach on Trade-offs and Pathways”, project supported by 

Asia Pacific Network for Global Change Research. Project team comprising Dr. K.S. 

Kavi Kumar and ad-hoc project associates Mr. Manivasagan and Mr. Raju, completed 

data analysis for assessing sustainable development index for biofuels using fuzzy 

inference system. 

“Supporting consolidation, replication and up-scaling of sustainable wastewater 

treatment and reuse technologies for India (SARASWATI)”. The prime goals of 

SARASWATI are to conduct an independent evaluation of already existing wastewater 

treatment plants in India, to consolidate and disseminate the gained knowledge from 

Economic Valuation of Ecosystem  Services : 

Research at the Centre of Excellence

ONGOING PROJECTS

this evaluation, to assess the potential of carefully selected proven EU technologies for 

India, and to generate knowledge that can be used to replicate and scale up the most 

promising technologies for wastewater treatment and reuse in India. The project is 

coordinated at MSE by Dr. Sukanya Das. 

“Environmental Cost Benefit Analysis of NTPC Kawas”, project funded by 

NTPC. The project team comprising, Dr. U. Sankar, Dr. K.R. Shanmugam and Dr. 

Sukanya Das, submitted draft final report to NTPC in the first week of May 2014. 

“Policy Determinants of Household Economic Development”, project funded by 

MSSRF, Chennai. During the quarter the project team comprising, Dr. Sukanya Das 

and Dr. Santosh Kumar Sahu, submitted the final report in August 2014 to the project 

partners MSSRF and University of Alberta. The project team includes Mr. P. Karthi 

and Ms. Priyanka Jhulka. 

“Alleviating Poverty and Malnutrition in Agro-biodiversity Hotspots”, project 

funded by IDRC. The project team comprising of Dr. Sukanya Das and Dr. Santosh 

Sahu analyzed the heterogeneous impacts of government policies and programs on 

long-term trends of household occupation, assets and livelihoods of Kolli Hills and 

Koraphut.

COMPLETED PROJECT
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Urban Water Reuse Risk
Introduction

Urban Water Reuse: World Overview

During the last century, rapid urbanization and population growth have resulted in 

many environmental problems. Among those the most serious are water shortage and 

pollution. People around the world are beginning to realize the interactions between 

human beings and the environment. Human activities are affecting the natural water 

ecological cycle in many ways such as: the reduction of forested areas, the shrinkage of 

the grass land for grazing, and the spread of urban growth resulting in increased 

rainwater lost to runoff; overexploitation of groundwater resources have decreased 

groundwater levels and caused problems of seawater intrusion; toxic industrial 

discharge and the extensive use of chemical fertilizers have polluted much of the water 

supply. Many regions in the world are facing the great challenge of water shortage and 

pollution, and the situation is getting worse. The United Nations Environment 

Programme (UNEP) identified that water shortage and global warming are the two 

most worrying problems for the new millennium and the World Water Council 

believes that by 2020 the world will need 17% more water than is currently available 

(WWC, 2000).

Urban water reuse has a long history dating back to ancient times. However, according 

to Asano and Levine (1996), the development of programs for planned reuse of 

wastewater began in the 1910's and some of the earliest water reuse systems were 

developed during the 1920's. The first industrial water reuse was implemented in the 

1940's and in the 1960's when Colorado and Florida developed urban water reuse 

systems. During the last thirty years, research works were extensively focusing on 

technical barriers and health risks associated with water reclamation (Asano and 

Levine, 1996); (Jacques and Anastasia, 1996). 

During the last decade, wastewater reuse has gained much attention in many parts of 

the world as one means to alleviate the growing pressures for increasing water supplies 

for various applications. Technically speaking, modern wastewater treatment facilities 

are able to treat wastewater to the quality levels eligible for any purposes (Asano and 

Levine, 1996). It has been recognized throughout the world that urban water reuse is an 

important factor in pursuing the optimal planning and efficient use of water resources. 

As a result of water scarcity several countries are reusing wastewater. Countries 

worldwide use different types of reuse techniques. Concerning reuse options, 

agriculture is by far the most important in terms of volume, simply because it is the 

activity that demands most water around the world. This reuse is expected to increase 

because the potential to reuse wastewater is still high (even agricultural reuse only 

represents <1% in volume of the total demand of water by the sector).

The tendency to reuse wastewater is most common among those activities demanding 

most water. The following examples illustrate this:

(1) Pakistan and Tunisia, with a water use for agricultural purposes of 96% 

and 86% respectively, reuse a very large amount of their wastewater to 

irrigate (Although in Pakistan it is non-treated wastewater while in 

Tunisia it is treated)

(2) Namibia and Singapore, which use 29% and 45% of total water extracted 

for municipal purposes respectively, are the two countries with the most 

important water for human consumption reclamation projects

(3) Finally, the USA, Singapore and Germany, where 45%, 51% and 69% of 

water is used for industrial purposes respectively, have a large number of 

recycling and reuse projects across industries.

In Focus 
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Water reuse is practiced in developed and developing countries in very different ways. In 

the former, it is mostly a planned activity while in the latter it frequently occurs 

unplanned. Nevertheless, both are wastewater reuse practices and should be 

acknowledged as such (Jimenez and Asano, 2004), and in all areas, the reuse of 

wastewater is considered economically interesting. In developed countries reuse is 

considered viable for reasons including the application of stringent standards and the 

use of expensive technology and economic incentives, By contrast, in developing 

countries the use of untreated wastewater to produce goods and beneficially recycle 

nutrients also makes reuse attractive. The reason why these different approaches 

converge is because wastewater is being considered as a resource. Nevertheless, this is not 

always officially recognized in national legislations or policies making the 

implementation of reuse projects difficult in practice. Whether water reuse will reach its 

full potential depends on a number of variable factors in each country, such as economic 

consideration, potential uses for reclaimed water, the stringency of wastewater discharge 

requirements and public policies for conservation and protection. Local strategies need 

to be flexible and promote wastewater reuse in the best of safest possible conditions.

An urban water system includes natural water cycle, artificial water cycle, 

economic water cycle and social water cycle. Artificial water cycle is comprised of water 

supply, water use, water drainage and treatment. Water cycle operates by the 

consumption of part of water as well as treatment of the sewage generated. Part of urban 

water evaporates and becomes atmospheric water while part of it becomes sewage. Part 

of the sewage will become new reuse water resources after environmental and ecological 

treatment while part of the treated sewage will percolate through slowly and become 

groundwater resources or become urban water resources in the process of evaporation 

and precipitation with the rest draining into water bodies, which is how urban artificial 

Water Reuse and Risk Management in the Urban Water Cycle

water cycle repeats. Water environment recovery in artificial water cycle focuses on 

sewage treatment and water reuse. The urban water cycle refers to artificial water cycle in 

this study, that is, water circulates among the three processes of access, use and drainage 

and relative water bodies. This is social reinforcement on water cycle in nature. 

                                        Water cycles in an urban system

Economies of scale exist in both capital and operating costs of wastewater treatment. 

Diseconomies of scale are, however, apparent in all pipe networks (Clarke, 1997) This 

diseconomy is inherent and results because as the number of connections increase, the 

distance of pipe required per connection also increases, as does the need for larger pipes 

with greater volumes. The extent of this diseconomy varies with urban density and is 

affected by the layout of the piping network. Based on system replacement and 

Economics of Reuse System Scale in Urban Water Systems

In Focus 
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operational costs for conventional wastewater infrastructure in Adelaide, Clark (1997) 

reported little difference in system life cycle cost (LCC) per household for wastewater 

systems with between 500 and one million connections. The decrease in average LCC 

of wastewater treatment being balanced by an increasing average cost of sewering. 

Below 500 connections treatment costs dominate and an economy of scale exists. A 

slight diseconomy of scale was evident above 10,000 connections. The actual optimum 

was dependent on both household density and the discount rate applied. In a separate 

Australian study estimating the economics of scale for grey-water recycling systems, 

Booker (1999) reported minimum cost per household within the range of 1,200 to 

12,000 connections depending on treatment scenarios. Little difference in LCC was 

seen to exist in a range from 120 to 120,000 connections with capital amortised over 20 

years at 5%.  The long-term economic viability of reuse projects also represents an 

important barrier to water reuse. Reclaimed water is often priced just below the 

consumer cost of drinking water to make it more attractive to potential users, but this 

may also affect the ability to recover costs (Jimenez and Asano, 2008). Distortion in the 

market for drinking water supply complicates the pricing of reclaimed water, as does the 

lack of accounting for externalities, including water scarcity and social, financial, and 

environmental burdens of effluent disposal in the environment (Wintgens and 

Hochstrat, 2006; Sheikh et al., 1998). Although there is a movement towards increased 

or even full operations and maintenance cost recovery in the large market of agriculture 

water reuse (Morocco, Tunisia, Jordan), this is still the exception among many state-run 

service providers. There may, however, be opportunities to set different tariff levels for 

different classes or types of users, thus subsidizing the resource for the poor while 

recovering costs from groups that are able to pay. Finally, financing of up-front costs 

remains an important barrier to introducing new reuse programs and often requires 

government intervention in the form of grants or subsidies combined with eventual 

revenues.

Managing Urban Water Risks

Economic Analysis

Closing the Urban Water Cycle: An Integrated Approach Towards Water Reuse

Economic and financial analyses are also needed to identify viable solutions and to 

access financial assistance when necessary. While wastewater reuse programmes have 

many benefits and long-term cost effectiveness, they may have a high initial cost 

associated with additional treatment and infrastructure needs, such as additional 

treatment, pumps, pipes, reservoirs, and so on. Alternatives to address this 

impediment, such as public assistance, incentives, and preferential private sector 

financing, must be explored. The decision-makers and the users should be aware of the 

impact on water prices resulting from wastewater reuse projects. The quantifiable 

present worth costs and benefits were estimated for each option. The economic 

benefits included residents' willingness to pay for sewage service, reduction of 

sanitation costs at commercial establishments, tourists' willingness to pay for sewage 

service, value of water reuse, reduced beach erosion, avoidance of beach closures, 

enhanced tourism activities, and public health. The value of water reuse was 

determined as the cost of the water to be used if reclaimed water were not available. 

Thus, costs were determined for potable water, desalinated water for irrigation, 

groundwater for irrigation, and brackish water for cooling. 

The costs and benefits of each option were discounted from their future values to an 

equivalent present value for comparison. A range of discount rates was used to test the 

sensitivity of the results to changes in the discount rate. The different discount rates 

affected the net project costs but did not change the ranking of the options in the 

quantifiable economic analysis. 

Water resources are the indispensable material base of life and the important safeguard 

for socio-economic development. Strategies for water recycling and reuse promote 

In Focus 
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circular economy and at the same time offer solutions to water pollution. Circular 

economy is centered on the relationship between pollution treatment and reuse of 

reclaimed water. The notions of waste reduction, even no waste, reuse and turning waste 

into resources in circular economy are consistent with those of economics. These 

methods not only reduce costs but also increase capital. Strategies for water recycling 

and reuse offer solutions to water scarcity and glaring contradiction between supply and 

demand in Tianjin. Such strategies are also positive approaches to the serious water 

pollution in Tianjin. 

Health risk assessment of urban reclaimed water is aimed at assessing water quality as 

various pollutants may generate harmful effects in humans in the process of water reuse. 

The reclaimed water is primarily reused in agricultural irrigation, industry, 

groundwater recharge, landscapes and recreation areas. As our reclaimed water 

management strategy depends primarily on the comparison of conventional water 

quality indexes and standard ones, the current assessment method, to some extent, 

weakened the potential impact of toxic and harmful factors stipulated by national water 

quality standards. If health risk assessment of reclaimed water becomes a part of routine 

environmental assessment, it will be easier to have a more scientific, objective, 

comprehensive and immediate understanding of reclaimed water quality and safety so 

as to implement necessary pollutant priority control strategy and environmental 

protection strategy. 

Recognizing that water-related problems are one of the most important and immediate 

challenges to the environment and public health, it is important to act now. Water 

scarcity and water pollution are some of the crucial issues that must be addressed within 

local and global perspectives. One of the ways to reduce the impact of water scarcity as 

well as minimizing water pollution is to expand water and wastewater reuse. In this 

Need for Strong Long Programs to Reduce Risk

regard, ESTs are vital to implement wastewater reuse and recycling at the local level. The 

selection of the appropriate ESTs depends on the available quality and quantity of 

wastewater and the requirements for the wastewater reuse. The local conditions 

including regulations, institutions, financial mechanisms, availability of local 

technology, and stakeholder participation have a great influence over the decisions for 

wastewater reuse. Hence the selection of appropriate ESTs should be paramount among 

those factors. In cities and regions of developed countries, for example, where 

wastewater collection and treatment have been established over the years, wastewater 

reuse is practiced with proper attention to sanitation, public health and environmental 

protection. Unfortunately, in many places in the developing countries, wastewater reuse 

is not being practiced in a way to protect the environment and public health. Three 

broad scenarios can be observed: in some places untreated wastewater is being reused as 

some countries are obliged to resort to this despite the health risks; in other places an 

intermediate quality is being reused, where some treatment has been given; and lastly, in 

few places a level corresponding to developed-world practice is being implemented. This 

last level can be taken as a benchmark to meet the demand for water with minimum 

damage to the environment and protection of public health. The type of reuse will 

govern the roadmap for achieving the highest standards. So far wastewater reuse in the 

agriculture sector is the highest, and stabilization ponds and artificial wetlands based on 

phyto-technologies are commonly used in developing countries to improve the water 

quality. Other methods including reservoirs and soil aquifer treatment are also in use in 

some places. The increasing awareness of food safety, and the influence of the countries, 

which import food, is influencing policy makers and agriculturists to improve the 

standards of wastewater reuse in agriculture. Wastewater reuse in industries is regulated 

mainly due to the water and wastewater charges and penalties on pollution levels. As the 

cost goes-up, industries try to scale-up recycling and reuse. The role of government 

assistance, especially economic incentives and non-commercial credit for obtaining 

In Focus 
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appropriate technology, has shown good success in some countries like Japan. 

Recently, the environmental awareness of consumers has been putting pressure on the 

producers (industries) to opt for environmentally sound technologies including those 

which conserve water and reduce the level of pollution. Urban applications are gaining 

ground due to water scarcity and the increasing cost of freshwater. Secondary uses 

including landscaping and gardening, which consume substantial quantities of 

freshwater, are now reusing grey water and reclaimed wastewater. The improvements 

in the technologies and their affordability at municipality as well as household level 

will result in increasing wastewater reuse in the cities. To promote wastewater reuse on 

a sustainable basis and for wider applications, some key factors should be addressed. 

Firstly, planning for wastewater reuse is important with reference to meeting specific 

needs and conditions. This could be facilitated by incorporating wastewater reuse into 

local plans for water management. 

Planning needs to take care of all the sensitive issues including public health, the role 

of stakeholders, and the viability of operation and maintenance. Secondly, economic 

and financial requirements are crucial, as less viable schemes for wastewater reuse will 

only create a social burden and will not last for long. Cost-effectiveness should be given 

high priority. Partnerships with the private sector and the community may help to 

improve the level of investment and also to improve efficiency during operation and 

maintenance, thus reducing the overall cost and making it economically and 

financially viable. Thirdly, local capacity, including human resources, policy and legal 

framework, and institutions, is very important in achieving sustainable targets of 

wastewater reuse plans. Capacity building should be an integrated part of the overall 

plan, and national and international agencies can actively assist in this. 

In light of this, it may be observed that we have to move forward to implement 

strategies and plans for wastewater reuse. However, their success and sustainability will 

depend on political will, public awareness and active support from national and 

international agencies to create an enabling environment for the promotion of 

environmentally sustainable technologies. 

                           - I. Zareena Begum, Associate Professor, Madras School of Economics 
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Urban Water Reuse Policy 

Designing Cost Effective Water Demand Management Programs 

Cities are hotspots of consumption- and by this token; they have amazing potential for 

reducing their water footprint. “Simple” instruments for demand reduction, such as 

appropriate pricing, techniques like rainwater harvesting or wastewater recycling can 

have major impacts when implemented and enforced widely on households and 

industry. Involving marginalized groups into management solutions and 

implementation is crucial, as the success of Karachi's Orangi Pilot Project clearly 

demonstrates. Creating a sense of ownership for infrastructure and service provisions 

also ensures sustainability in their maintenance.

Raising awareness for the sustainable and efficient use of water resources amongst the 

general public, and especially in agriculture and industry, is essential. Community, 

industry, and school education programs can raise awareness about the need to 

conserve water and to bring about long-term changes in water consumption behavior. 

It must be assured that the targeted community, authority, commercial entity, or any 

other stakeholder can obtain the necessary information and understand water 

management practices available for their own needs and local circumstances (Pittock 

et al., 2009).

Rainwater harvesting has been used extensively to directly recharge groundwater at 

rates exceeding natural recharge conditions in India. Reports from international 

organizations focusing on this area indicate that 11 recent projects across Delhi 

resulted in groundwater level increases from 5 to 10 metres in just two years. In fact, the 

application of rainwater management in India is likely to become one of the most 

modern in the world (Pittock et al., 2009). Rainwater harvesting is practiced on a large 

scale in Chennai, Bangalore and Delhi where it is included in the state policy and in 

the building code for new buildings109. Collecting rainwater from the abundant 

rainfalls during the monsoon season is also a feasible option for cities like Karachi and 

Kolkata.

Treatment and reuse of water from storm water drainage, sewage and other effluents, 

and industry can greatly supplement local water supplies. Annual reclaimed water 

volumes total about 2.2 billion m3, based on 2000 and 2001 figures from the World 

Bank (WWAP, 2006). On a global scale, non-potable water reuse is currently the 

dominant method for supplementing supplies for irrigation, industrial cooling, and 

river flows (Pittock et al., 2009). For industry, wastewater recycling and reuse can be 

encouraged through fiscal incentives (subsidies) and pollution taxes (Bhatia and 

Falkenmark, 1992). Recovered water or stormwater can also be used to directly recharge 

groundwater aquifers and thus also create a barrier to saltwater intrusion (Pittock et al., 

2009). Wastewater recycling has been used to recharge Mexico's City overexploited 

aquifers and halt the City's subsidence since 1992 (environmental norms were 

implemented to regulate the water quality in 2007) (Sosa-Rodriguez, 2010). Recycled 

wastewater in metropolitan Mexico City is also used to irrigate green areas, fill lakes and 

canals, and cool industrial process. 

Economic and fiscal incentives and instruments are another possible option to aid the 

reduction in water demand, effective water basin management by upstream farmers and 

landowners, or reducing water pollution by industrial users. Water is still perceived as an 

abundant and free resource and not as an economic good. Due to heavy subsidization, 

water prices are usually so low that they reflect neither the true economic value nor the 

costs needed for water provision (infrastructure, treatment, maintenance). In addition, 

many countries do not meter consumption and users pay a fixed rate regardless of how 

much they actually consume. Without adequate price signals, there is no incentive for 

using water more efficiently or for reducing water consumption. There is evidence from 

both developed and developing countries that a mix of regulatory and economic/fiscal 
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incentives have lead to 20-30 % reductions in industrial and household water use in the 

past (Bhatia & Falkenmark, 1992).

Cost recovery for the institutions governing water provision is a major problem in most 

cities. Incorporating infrastructure maintenance, provision and administrative costs 

into the water price would lead to better cost recovery, and thus generate needed 

resources for infrastructure improvements and other water management solutions. 

Additionally, it would also lead users to economize. An essential component of Buenos 

Aires' water management plan is the installation of water usage meters across the city. In 

2009, only 12.8 % of water users had their consumption metered, thereby encouraging 

the highest per capita water consumption in this report. Through increasing metered 

connections by 600 % (from the current 3,000 to 18,000) from 2009 - 2012, it is 
3estimated that 100,000 m  of water will be saved daily (Garzon et al., 2009). Mexico City 

reported water conservation after installing meters for 90 % of its users in 1994 

(Tortajada, 2006). 

stIntegrated River Basin Management (IRBM) is one of the 21  century's biggest 

challenges, but at the same time, it offers a great opportunity for sustainable water 

resource management in river basins. It refers to a management system where 

economic, environmental, social administration and governance is integrated across 

administrative and regional boundaries. This cross-sectoral approach stems from the 

recognition that various and competing stakeholders have their own interest in 

managing water resources. It is increasingly acknowledged that management must 

become transparent between stakeholders and there has to be communication between 

administrations and governments regulating water use across the entire river basin. 

Only in this way, can economic and social benefits derived from water resources be 

maximized in an equitable manner while preserving and, where necessary, restoring 

freshwater ecosystems. Mexico administers its water by regional watershed bodies with 

basin organizations serving as the “technical arm” of broad-based basin councils, 

incorporating civil society interests (private sector, citizens' groups, etc) (Scott and 

Banister, 2008). China's platform for Integrated River Basin Management is the 

Yangtze Forum, which aims to sustainably manage and develop the Yangtze River. The 

initiative was launched by authorities of the central government and all relevant 

provinces, autonomous regions, and municipalities  along the Yangtze mainstream 

and incorporates all stakeholders, as well as domestic and international organizations.

Payment for Environmental Services (PES) is a market-based tool that can be 

integrated into the IRBM approach as a way to create financial incentives for 

managing natural resources, addressing livelihood issues for the rural poor, and 

providing sustainable financing for protected areas. The basic principle is that those 

who “provide” environmental services by conserving natural ecosystems should be 

compensated by beneficiaries of the service (WWF, 2006). In the case of freshwater, 

upstream landowners that protect the watershed (foregoing more lucrative uses of 

their land, such as agriculture, and incurring costs for implementing conservation 

measures) are providing a service to downstream users (cities, agriculture, hydropower 

companies, beverage industry, etc.). Maintaining land in its natural state or 

implementing conservation techniques and thereby providing environmental services 

is seldom a more attractive option than its conversion because beneficiaries are not the 

service provider (the land owner). PES aims to change this by providing incentives for 

maintaining or restoring land for the desired environmental service (Pittock et al., 

2009).

A PES scheme for watershed protection was successfully implemented in the Naivasha 

Basin in Kenya. It could serve as a model for cities around the world. In Kenya, the 

Naivasha PES scheme is the first of its kind; the success of the program has generated 

enormous interest from various government authorities, institutions, and local 

communities.

In Focus 



Future Water Supply Augmentation

Cost Consideration

Cities need to reduce water consumption, recycle wastewater, restore adjacent 

watersheds, and improve engineering solutions to supply water from well-managed 

ecosystems. The adoption of a multi-sectoral approach to water and wastewater 

management at the national level is a matter of urgency. This approach should be 

implemented by incorporating principles of ecosystem-based management extending 

from the watersheds to the sea, and connecting sectors that will reap immediate 

benefits from better water and wastewater management. Ecosystem protection, 

management, and restoration provide a central, effective, sustainable, and 

economically viable solution to enhancing water supply and quality while mitigating 

extreme weather events of too much or too little water. Successful and sustainable 

wastewater management that supports peri-urban agriculture is crucial for reducing 

water consumption, and requires a mix of innovative approaches that engage the public 

and private sector at local, national, and trans-boundary scales. Planning processes 

should provide an enabling multi-scale environment for innovation, including at the 

community level with government oversight and public management.

For cities to better understand their vulnerabilities as well as prepare for the impacts of 

climate change, they must examine the full suite of potential impacts, both at a regional 

and local level. Vulnerability and water risk assessments covering the core urban and 

peri-urban areas, as well as areas that supply water and goods and services that include a 

complete evaluation of water-related risks such as future water availability, 

precipitation, drought, runoff patterns, sea level rise, and flooding risks are needed. 

Local plans should be strengthened by encouraging and, where possible, requiring 

water and energy utility operators to prepare and update their own site- and system-

specific vulnerability assessments that should address utility vulnerability to flooding, 

drought, and/or sea level rise. More informed political and financial decisions can be 

made with access to more diverse information about risks and probabilities. By 

considering a range of risks, local efforts provide better opportunity for effective long-

term adjustment and management.

Local involvement is the key to any vulnerability assessment and adaptation strategy. 

Proper planning should include not only city personnel, but also representatives from 

local water and energy utilities, emergency response personnel, natural resource 

managers, homeowners, businesses, and environmental groups. The businesses, 

farmers, and food processors (i.e. the supply chain structure) for the city's agricultural 

and food products, as well as, the city's downstream water users should participate 

equally in the formulation of adaptation strategies and their implementation.

Innovative financing of water and wastewater infrastructure should incorporate design, 

construction, operation, maintenance, upgrading and/or decommissioning. Financing 

should take the important livelihood opportunities in improving wastewater treatment 

processes into account, while the private sector can play an important role in operational 

efficiency under appropriate public guidance, including ecosystem restoration projects.

An inventory of critical infrastructure that is at risk due to flooding, droughts, or sea 

level rise is also fundamental. So as to inform longer-term planning, construction, 

funding, and other resiliency goals, the identification of critical facilities at risk (such as 

roads, hospitals, drinking water supplies and conveyance systems, sewage treatment and 

conveyance infrastructure) should be prioritized in the short term. Identifying this 

critical infrastructure should be based on available information and refined as improved 

data becomes available. The use of green infrastructure and low-impact development 

in watershed planning offers many benefits and should be encouraged in local planning. 

Large volumes of storm-water runoff that is discharged through municipal sewer systems 

can exacerbate storm surges and cause flooding in urban settings. Green infrastructure 
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can capture the runoff, thereby both augmenting water supply and reducing 

downstream flooding. Low-impact development is a simple and cost-effective green 

development strategy that can help cities, states, and even individuals meet the water 

supply challenge. In areas where the groundwater table is too high for infiltration, 

practices that evaporate or evapo-transpire water, like rain gardens or capture-and-use 

systems (rain barrels and cisterns) can be successfully used. Broad introduction of 

urban and peri-urban agriculture utilizes otherwise wasted runoff and decreases the 

reliance on surrounding rural regions for food crops, consequently easing the city's 

external indirect water footprint impact.

Increasing energy efficiency reduces current and future demand for energy, decreases 

water consumption related to energy production, and reduces greenhouse gas 

emissions. Cities should take steps to implement comprehensive and ambitious 

programs for energy efficiency and saving that promote clean and water-efficient forms 

of energy such as wind, solar, and geothermal. Solutions for smart water and waste 

management must be socially and culturally appropriate and acceptable, as well as 

economically and environmentally viable. Ecosystem protection, management, and 

restoration are the cheapest, easiest, and most effective ways of improving and securing 

water supply, filtration, and quality. Education must play a central role in water 

management and in reducing city's unsustainable demand on water resources.

The uncontrolled disposal to the environment of municipal, industrial and 

agricultural liquid, solid, and gaseous wastes constitutes one of the most serious threats 

to the sustainability of human civilization by contaminating the water, land, and air 

and by contributing to global warming. With increasing population and economic 

growth, treatment and safe disposal of wastewater is essential to preserve public health 

and reduce intolerable levels of environmental degradation. In addition, adequate 

wastewater management is also required for preventing contamination of water bodies 

Sustainability Options

for the purpose of preserving the sources of clean water. Effective wastewater 

management is well established in developed countries but is still limited in developing 

countries. In most developing countries, many people lack access to water and 

sanitation services. Collection and conveyance of wastewater out of urban 

neighborhoods is not yet a service provided to all the population, and adequate 

treatment is provided only to a small portion of the collected wastewater. In slums and 

peri-urban areas throughout the world, it is common to see raw wastewater flowing in 

the streets. The inadequate water and sanitation service is the main cause of diseases in 

developing countries.

In the year 2011, the population of the planet was 7 billion. Population growth forecasts 

indicate rapid global population growth that will reach 9 billion in 2030. The forecasts 

also indicate that: 

o Most of the population growth will occur in developing countries, while the  

population of developed countries will remain constant at about 1 billion; and 

o A strong migration from rural to urban areas will take place. 

Considering the expected population growth and the order of priorities in the 

development of the water and sanitation sector in developing countries—water supply 

and sewerage first, and only then wastewater treatment—as well as the financial 

difficulties in these countries, it cannot be assumed that the current low percentage of 

the coverage of wastewater treatment in these countries will increase in the future, 

unless a new, innovative strategy is adopted and affordable wastewater treatment 

options are used.

A key component in any strategy aimed at increasing the coverage of wastewater 

treatment should be the application of appropriate wastewater treatment technologies 

that are effective, simple to operate, and low cost (in investment and especially in 

operation and maintenance). Appropriate technology processes are also more 

environment-friendly since they consume less energy and thereby have a positive 
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impact on efforts to mitigate the effects of climate change. Also, with modern design, 

appropriate technology processes causes less environmental nuisance than 

conventional processes—for example they produce lower amounts of excess sludge and 

their odor problems can be more effectively controlled. 

Appropriate technology unit processes include (but are not limited to) the following:

Preliminary Treatment by Rotating Micro Screens; Vortex Grit Chambers; Lagoons 

Treatment (Anaerobic, Facultative and Polishing), including recent developments in 

improving lagoons performance;  Anaerobic Treatment processes of various types, 

mainly, Anaerobic Lagoons, Upflow Anaerobic Sludge Blanket (UASB) Reactors, 

Anaerobic Filters and Anerobic Piston Reactor (PAR); Physicochemical processes of 

various types such as Chemically Enhanced Primary Treatment (CEPT); Constructed 

Wetlands; Stabilization Reservoirs for wastewater reuse and other purposes;   

Overland Flow; Infiltration-Percolation; Septic Tanks; and Submarine and Large 

Rivers Outfalls.

Out of these processes, various combinations can be set up. Combinations can also 

include some other simple processes such as Sand Filtration and Dissolved Air 

Floatation (DAF), which are not considered appropriate processes per se but are in fact 

appropriate processes. One interesting combined process is the generation of effluents 

suited for reuse in irrigation based on pretreatment by one of the mentioned unit 

processes followed by a stabilization reservoir. 

Many countries have the problem of a severe water imbalance. This imbalance in water 

demand versus supply is due mainly to the relatively uneven distribution of 

precipitation, high temperatures, increased demands for irrigation, and the impacts of 

tourism. To alleviate water shortages, serious consideration must be given to 

wastewater reclamation and reuse. Reclaimed wastewater can be used for a number of 

options including agricultural irrigation. A wastewater treatment developer must 

Building Diverse Water Portfolios

perform an appropriate risk assessment before implementing the reuse of wastewater. 

Proper consideration of the health risks and quality restrictions must be a part of the 

assessment. Source point measures rather than end of pipe solutions are essential. 

Source-point measures require extensive industrial pre-treatment interventions, 

monitoring and control programs, and incentives for the community to not dispose of 

any harmful matter into the sewers (World Bank, 2010). For the implementation and 

promotion of new technology, strategies must include local participation as well as 

municipal action. Local participation is a positive and important growing trend in 

government projects. The participation must fit with the local population to meet 

particular local needs. Local communities can contribute valid indigenous ideas for 

cost savings in the project. Agreement on key issues between design engineers and the 

local residents is necessary early on in the project, and if local participation is extensive, 

capital costs can ultimately be reduced. According to the Inter-American Development 

Bank, “Citizen participation, properly channeled, generates savings, mobilizes 

financial and human resources, promotes equity and makes a decisive contribution to 

the strengthening of society and the democratic system.”

There is a strong sense of ownership by members of the community in their projects. 

This pride in the new development helps to ensure the sustainability of the water 

supply and sanitation systems. Once the project is implemented, local participation 

contributes to the community's confidence in the new technology and allows them to 

take on other challenges such as accessing financial aid for other infrastructure 

projects. On the governmental level, institutional strengthening is usually needed to 

assist small to medium-sized cities in dealing with new administrative and financial 

management responsibilities. One program that has been developed to address the 

problems associated with decentralization is RIADEL (Local Development Research 

and Action Network). It is a network for sharing information about local community 

development in Latin America, including decentralization and the training of social 

leaders and civil servants.
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Improve Institutional Coordination to Develop Integrated Policies

The rules specifically aimed at water reuse projects, regulations governing utility 

construction in general also apply. The details of such rules are beyond the scope of this 

document but can be promulgated by state agencies (including health departments) 

and local jurisdictions or can be established by federal grant or loan programs. 

Once facilities have been constructed, state and local regulations often require 

monitoring and reporting of performance. To provide production, distribution, and 

delivery of reclaimed water, as well as payment for it, a range of institutional 

arrangements can be utilized (Table 1).

Common Institutional Arrangements for Water Reuse

It is necessary to conduct an institutional inventory to develop a thorough 

understanding of the institutions with jurisdiction over various aspects of a proposed 

reuse system. On occasion there is an overlap of agency jurisdiction, which may cause 

conflict unless steps are taken early in the planning stages to obtain support and 

delineate roles. The following institutions should be involved or, at a minimum, 

contacted: federal and state regulatory agencies, administrative and operating 

organizations, and general units of local (city, town, and county) government. 

In developing a viable arrangement, it is critical that both public and private 

organizations be considered. As access to public funds decrease, the potential for 

private capital investment increases. It is vital that the agency or entity responsible for 

financing the project be able to assume bonded or collateralized indebtedness, if such 

financing is likely, and have accounting and fiscal management structures to facilitate 

financing. Likewise, the arrangement must designate an agency or entity with 

contracting power so that agreements can be authorized with other entities in the 

overall service structure. Additional responsibilities may be assigned to different 

groups depending on their historical roles and technical and managerial expertise. 

Close internal coordination between departments and branches of local government, 

along with a range of legal agreements, will be required to ensure a successful reuse 

program. 

Finally, the relationship between the water purveyor and the water customer must be 

established, with requirements on both sides to ensure reclaimed water is used safely. 

Agreements on rates, terms of service, financing for new or retrofitted systems, 

educational requirements, system reliability or scheduling (for demand management), 

and other conditions of supply and use reflect the specific circumstances of the 

individual projects and the customers served. In addition, state laws, agency guidelines, 

and local ordinances may require customers to meet certain standards of performance, 

operation, and inspection as a condition of receiving reclaimed water. However, where 

a system supplies a limited number of users, development of a reclaimed water 

ordinance may be unnecessary; instead, a negotiated reclaimed water user agreement 

would suffice. It is worth noting that in some cases, where reclaimed water is still 

statutorily considered effluent, the agency's permit to discharge wastewater—along with 

the concomitant responsibilities—may be delegated by the agency to customers whose 

reuse sites are legally considered to be distributed outfalls of the reclaimed water. 

Type of Institutional 
Arrangement

Production Wholesale Distribution Retail Distrbution

Separate Authorities
Wastewater Treatment 

Agency 

Wholesale Water

Agency
Retail Water Entity 

Wholesaler/Retailer

 System

Wastewater Treatment 

Agency 

Wastewater Treatment 

Agency
Retail Water Entity 

Joint Powers Authority 

(for Production and 

Distribution only)

Joint Powers Authority Joint Powers Authority Retail Water Entity 

Integrated Production 

and Distribution

Water/Wastewater 

Authority 

Water/Wastewater 

Authority

Water/Wastewater 

Authority 
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Graywater Policy and Permitting. Key to the viability of small or on-site graywater 

systems is an effective policy, permitting, and regulatory process to provide adequate 

treatment of graywater for the intended end use. In many states the regulatory system is 

still designed for large-scale systems; the permitting process for small systems is complex 

because small systems cross into the purview of various regulatory agencies, which can 

cause hurdles in the approval process. There are a number of states and local agencies 

that provide specific regulations or guidance for graywater use, including Arizona, 

California, Connecticut, Colorado, Georgia, Montana, Nevada, New Mexico, New 

York, Massachusetts, Oregon, Texas, Utah, Washington, and Wyoming. In addition to 

the states that have specific policies on graywater use, there are other institutional 

policies, such as the UPC and the IPC, that are applicable to the implementation of 

graywater systems. A comprehensive compilation of graywater laws, suggested 

improvements to graywater regulations, legality and graywater policy, sample permits, 

public health considerations, studies, and other considerations has been assembled by 

Oasis Design, a firm with vested interest in promoting use of graywater. Links to 

numerous resources targeted at regulators, inspectors, elected officials, building 

departments, health departments, builders, and homeowners have been posted by 

Oasis Design (Oasis Design, 2012). 

Land Use and Local Reuse Policy. Most communities in the United States engage in 

some type of structured planning process whereby the local jurisdiction regulates land 

use development according to a general plan, sometimes reinforced with zoning 

regulations and similar restrictions. Developers of approved areas for new development 

may be required to prepare specific plans that demonstrate sufficient water supply or 

wastewater treatment capacity. In these contexts, dual-piped systems may be developed 

at the outset of development. It is important that any reuse project conforms to 

requirements under the general plan to ensure the project does not face legal challenges 

on a land use basis. Local planning processes often include public notice and hearings. 

As the public may have many misconceptions about reclaimed water, it is important for 

planners to address public concerns or opposition. 

The 2004 guidelines identified (use requirements in California) land use and 

environmental regulation controls used by local government entities to implement and 

manage reclaimed water systems. Since publication of the 2004 guidelines, many 

communities and states have implemented more formal water planning processes to 

meet public health needs for adequate water, wastewater, and reclaimed water services. 

There are several reasons a utility might create a local policy to require connection to a 

reclaimed water system, with parallel logic used in many communities to require 

connection to municipal utilities when reasonably available. The most common reason 

to require connection is to assure use of the new system, adequate to shift some of the 

water demand and to pay for the new system or defer new potable main construction. 

In an integrated water management program, potable water supplies may be limited 

and require construction of a reclaimed water/dual water system to meet the total 

demand. Even if reclaimed water is priced lower than the potable supply, the public 

may not have been adequately informed to understand the benefits of a diversified 

water system and may resist conversion to reclaimed water. 

Mandatory connection to reclaimed water systems is becoming more common. 

Planning for future use of reclaimed water allows communities to require certain uses 

to utilize reclaimed water if reasonably available. Because construction cost for retrofit 

with a dual water system is higher and disruption of other infrastructure is unavoidable, 

dual water piping can be installed initially with the nonpotable distribution system 

dedicated to irrigation, cooling towers, or industrial processes. When reclaimed water 

is available to the development area, a connection to the supply is the only local 

construction required. 

Utilities may also need to secure bonds used for construction with an ordinance 

requiring connection to a reclaimed water system, thus providing a guarantee of future 

cash flow to meet bond payments. In addition to state legislative action in California, 

15..green thoughts

In Focus 



many utilities have included mandatory connection language. Water Recycling 

Funding Program Guidelines initially issued in 2004 and amended in July 2008 

require loan/grant applicants to include a draft mandatory use ordinance in their 

application packet (Baydal, 2009). The Marina Coast Water District Ordinance, Title 

4, 4.28.030 Recycled water service availability, includes: 

· When recycled water is available to a particular property, as 

described in Section 1.04.010, the owner must connect to the recycled water system. 

The owner must bear the cost of completing this connection to the recycled water 

system. 

· New water users who are not required to connect to recycled water 

because the distance to the nearest recycled water line is greater than the distance 

provided in Section 1.04.010, shall be required to construct isolated plumbing 

infrastructure for landscape irrigation or other anticipated nonpotable uses, with a 

temporary connection to the potable water supply. 

· All new private or public irrigation water systems, whether currently 

anticipating connection to the recycled system or that shall be connected to the potable 

water system temporarily while awaiting availability of recycled water, shall be 

constructed of purple polyvinyl chloride (PVC) pipe to the existing district standard 

specification” (Marina Coast Water District, 2002). 

The responsible management of water resources will become one of the main 
stchallenges of the 21  century. It will necessitate a concerted effort to both limit our 

draws on natural water bodies and control the quality of effluents sent back into the 

environment. Water reuse of all forms should be encouraged as it allows the 

maximization of water's utility on-site and encourages the treatment of used water prior 

to discharge. Greywater reuse at the domestic level may well be the simplest form of 

Conclusion

water reuse and should be investigated as a means to reduce the impact of residential 

developments on water resources worldwide. Though it excludes toilet wastes and has a 

low nutrient content, domestic greywater can indeed be highly biologically polluted. 

High counts of indicator bacteria associated with fecal pollution in greywater studies 

have been attributed by default to the washing activities that contribute to greywater 

streams, but their exact source should be investigated. The greywater analyzed in this 

study contained no heavy metals, but elevated levels of indicator organisms pointed to 

a strong concentration of pathogenic organisms. Fecal coliform counts in the greywater 

exceeded WHO (2006)[34] water quality standards for unrestricted food crop 

irrigation by a factor of 10-100. In food tests, however, the contamination of crops by 

this bacteria-rich irrigation water was not evident. Concentrations of indicator bacteria 

on food surfaces were low and did were not correlated with water quality data. 

Although the same indicator bacteria present in the greywater were detected on crop 

surfaces, their numbers were not significantly higher than those found on control crops 

irrigated with normal tapwater. This may indicate some buffering effect of the soil 

biotic community or signal the insufficiency of chosen indicator bacteria to 54 measure 

crop contamination by waterborne pathogens. The movement of each pathogenic 

organism on plant surfaces and into plant tissues will naturally be species-specific and 

may be difficult to predict with the same methodology employed for water quality 

testing. More research is needed in the area of pathogen enumeration on crop surfaces 

so that easy detection methods, sampling regimes, and acceptable contamination limits 

can be agreed upon. Confirmation of appropriate indicators is also important in order 

to efficiently investigate the real risk associated with irrigating food crops with faecally 

contaminated waters of all types. 

The wastewater needs to be considered as an important component of the water cycles 

within catchments, if meaningful water management plans are to be implemented 

within the country. In each landscape, water augmentation has to be considered in 

conjunction with different wastewater treatment strategies for multiple uses, and 
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should be supported by public policy and social incentives. It can then potentially not 

only safeguard the downstream users but also provide economic opportunities for 

alternative uses of wastewater within cities and support the ecosystem services that 

constitute an integral part of all forms of life. A countrywide approach for wastewater 

use in agriculture could capture the diversity seen in the Indian context, and could best 

be done at state level, by identifying nodal agencies for systematic data collection. 

Indeed, all states must look at the alternative uses of wastewater for their cities, 

emphasizing the regional priorities, so that effective wastewater management plans can 

be developed to face the future with less fresh water. The ongoing dispute between 

states within India for freshwater as well as for wastewater-turned-freshwater shows the 

urgency of this matter.

Assessments of wastewater generation and treatment in many countries have improved 

within the last 10 years although there are still many sewers ending without treatment 

plants in rivers as well as with treatment plants with a large enough sewer network to 

reach treatment capacity. The wastewater generated needs to be treated in order to 

protect the groundwater and ecosystems, and reduce downstream impacts where many 

livelihoods are supported. However, treatment levels can also be designed to meet the 

requirements of end users but this requires adequate discussion at locations where 

wastewater is to be used. If at sectoral level, categories of treatment for end use can be 

agreed upon, and it can be part of the municipal development plan, making effective 

use of wastewater generated in the cities. Moreover, if annual assessments are made at 

the city/state level, based on an agreed format, the pollution control boards can 

perform nationwide projections more effectively, and in a timely manner. With 

advances made in the IT sector, each nation could well afford to develop an 

information management system that connects the entire country. However, capacity-

building and the infrastructure have to be developed side by side for an overall positive 

outcome. 

                           - I. Zareena Begum, Associate Professor, Madras School of Economics

References:

Baydal, D. 2009. “Municipal Wastewater Recycling Survey.” California 
Water Recycling Funding Program (WRFP). Retrieved on August 23, 2012 from 
<http://www.swrcb.ca.gov/water_issues/programs/grants_loans/water_recycling/m
unirec.shtml>

Bhatia, R., Falkenmark, M. (1992). Water resource policies and the urban 

poor: innovative approaches and policy imperatives. Background paper prepared for 

the ICWE, Dublin, 26-31 January 1992

Garzon, C., Campos, S., Machado, K., Birolo, N., Centeno, C., Jimene, J., 

Nuques, C. (2009). Water and Sanitation Program for the Buenos Aires Metropolitan 

Area and Conurbation. Inter-American Development Bank Loan Proposal. Approval 

Date: January 1 2009

Marina Coast Water District, CA, 2002. Title 4. Recycled Water Chapter 

4.28 Recycled Water, Supplement 3-02 to Ordinance 29 § 4, 5, and 6, 1995; and 

O r d i n a n c e  2 7  §  5 ,  1 9 9 4 ,  R e t r i e v e d  A p r i l  2 0 1 2  f r o m  

<http://www.mcwd.org/code_4_recycled_water.html>.

Pittock, J., Meng, J. Geiger, M., Chapagain, A.K. (2009). Interbasin water 

transfers and water scarcity in a changing world - a solution or a pipedream? WWF 

Germany

Scott, C., Banister, J. (2008). The Dilemma of Water Management 

'Regionalization' in Mexico under Centralized Resource Allocation. Water Resources 

Development 24 (1), 61–74

Sosa-Rodriguez, F.S. (2010). Impacts of Water-management Decisions on the 

Survival of a City: From Ancient Tenochtitlan to Modern Mexico City. Water 

Resources Development 26 (4), 677-689

Tortajada, C. (2006). Who has access to water? Case study of Mexico City 

Metropolitan Area. UNDP Human Development Report Office Occasional Paper

World Bank. 2010. Sustaining water of all in a changing climate. World Bank 

Group Implementation Progress Report of the Water Resources Sector Strategy. 

17..green thoughts

In Focus 



Publication / Presentation 

Publication / Presentation on Environmental Issues by CoE Faculty

      ·Kavi Kumar, K.S. (2014): 'Jatropha Cultivation for Biodiesels: Implication for 

Food Security and Rural Livelihoods', paper presented at the Fourth MSE Faculty 

Seminar Series, 27-28 February, Central University of Tamil Nadu, Thiruvarur, 

Tamil Nadu.

·Pattanayak, A. and K.S. Kavi Kumar (2014), 'Weather Sensitivity of Rice Yield: 

Evidence from India', Climate Change Economics (forthcoming).

·Pattanayak, A. and K.S. Kavi Kumar (2014), 'Accounting for Impacts due to 

Climate Change in GHG Mitigation Burden Sharing', Climate Policy 

(forthcoming).

·Kavi Kumar, K.S. and B. Viswanathan (2013), “Influence of Weather on 

Temporary and Permanent Migration in Rural India”, Climate Change Economics, 

4(2).

·Kavi Kumar, K.S. and B. Viswanathan (2013), 'Household Level Pollution in 

India: Patterns and Projections', Climate and Development, 5(4): 288-304.

·Srivastava, D.K. and K.S. Kavi Kumar (ed.) (2014), Environment and Fiscal Reforms 

in India, Sage Publications, New Delhi.

·Kavi Kumar, K.S. (2014), 'State of Environment', in V.K. Natraj and A. 

Vaidyanathan (ed.) Development Narratives: The Political Economy of Tamil Nadu, 

Academic Foundation, New Delhi. 

·Kavi Kumar, K.S. and B. Viswanathan (2013), “Household Level Pollution in 
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·Zareena Begum, I. (2014): 'Green Accounting of Indian Metal Mining Sector', 

paper presented at the Fourth MSE Faculty Seminar Series, 27-28 February, 

Central University of Tamil Nadu, Thiruvarur, Tamil Nadu.
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Handbook (UWRH) edited by Eslamian, S, Francis and Taylor, CRC Group.
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National University of Singapore, Singapore [Accepted for publication in the 

Water Policy Journal].

·Das, S. and Zareena Begum, I., (2014): 'Health Impacts of Air and Water 

Pollution in India: A Systematic Review”, paper presented at the Fourth MSE 

Faculty Seminar Series, 27-28 February, Central University of Tamil Nadu, 

Thiruvarur, Tamil Nadu.

·Rahut, D.B., Das, S., Behara, B., (forthcoming 2014): 'Determinants of 
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·Das S and Prasad N (Forthcoming in 2014): 'An initiative towards curbing the 

usage of plastic bags in supermarkets: a case study in Chennai', in Handbook of 
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Publishing Ltd. 
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Training Program organized by the Centre

TRAINING PROGRAMME ON ENVIRONMENTAL FISCAL 

REFORMS: 

International Experience and Relevance for India was organized for the state 

government officers of the North Eastern States was organized by the Department of 

Commerce, Tripura University (A Central University), Agartala in collaboration with 

Centre of Excellence in Environmental Economics, Madras School of Economics. 

This training program was sponsored by the Ministry of Environment, Forests and 

Climate Change, Government of India at the Tripura University from 6-8 November 

2013.

Pollution in India is high relative to prescribed standards. It has serious implications for 

sustainability of growth due to depletion of natural resources, implications of climate 

change, and health hazards. Of the two approaches to pollution control, namely 

regulatory approach and use of market based instruments, the latter has certain 

advantages. The two approaches are not mutually exclusive and can be used to 

complement each other. The main economic instruments are eco-taxes and eco-

subsidies. Internationally, there has been a noticeable move towards environmental tax 

reforms of the existing tax structures thereby giving rise to green shift in taxation. A 

notable feature of environmental tax reform (ETR) in the UK is the fuel duty escalator 

under which the fuel duty would be increased by 3 to 6% above the inflation rate every 

3 years. Revenue from this tax was used to reduce the income tax rate. Other taxes are 

the energy and transport taxes of Germany, Danish carbon taxes, etc. International 

experience shows that eco taxes have mostly been successful both environmentally and 

economically. Studies have shown that eco taxes have brought about a reduction in 

GHG emissions. At its peak, revenue from ETR has been 10-12% of tax revenue. This 

revenue has partly been used to reduce direct tax rates. India could learn from 

international experience and adapt from their experiences appropriate practices in a 

way that suit Indian conditions. Since India is at the threshold of entering into the 

goods and services tax regime – the last mile of the indirect tax reforms, it is an 

appropriate time to consider environmental fiscal reforms (EFRs) alongside.

With a view to disseminate knowledge on EFRs among the officers working at the State 

Governments, specifically in the environment departments/ministries, the Centre of 

Excellence in Environmental Economics at Madras School of Economics, Chennai has 

been organizing training programs. Following successful organization of a 3-day 

training program in March 2013 at MSE, the Centre collaborated with the Department 

of Commerce, Tripura University to organize training program exclusively for the 

government officers of the North Eastern states. The program was organized during 6 

thto 8  November 2013 at Tripura University, Agartala. The training program was 

attended by officials from various departments of Government of Tripura and other 

stakeholders including the academicians.

The inaugural session of the training program was attended by Prof. A.K. Ghosh, 

Hon'ble Vice Chancellor, Tripura University, Prof. Mihir Deb, Chairman, State 

Pollution Control Board of Tripura, and Dr. Sharat Kumar, Senior Economic Adviser, 

MoEF, New Delhi. 

The following broad topics were covered during the training program:

· Sustainable Development and rationale for green economic growth in India 

· Summary of international experiences with regard to EFRs 
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Training Program organized by the Centre

· Indirect tax reforms in India and scope for integrating environmental 

considerations

· Specific roles of taxes and subsidies at national, regional and local levels in 

addressing environmental concerns

In addition to the lectures given by many experts working in the field of 

environmental fiscal reforms in India, the program also hosted a panel discussion 

focusing on environmental concerns of Tripura with active participation of officials 

from the Urban Development Department and Agartala Municipal Corporation. The 

feedback given by the participants at the end of the program was positive with over 70 

percent of the participants giving either the highest rank (excellent) or the second 

highest rank (very good) on the overall impression. The participants also wanted 

separate training program with focused discussion on environmental issues 

concerning Tripura.

 

 International Experience and Relevance for India under the Global Change 

Programme was organized for the state government officers of West Bengal by the 

Centre of Excellence in Environmental Economics, Madras School of Economics in 

association with the Department of Economics, Jadavpur University at the Jadavpur 

University, Kolkata from October 30 to November 1, 2014 

The resource persons who participated in the training program were Prof. Joyashree 

TRAINING PROGRAMME ON ENVIRONMENTAL FISCAL 

REFORMS:

Roy, Prof. Soumyendra Dutta , Prof. K.S. Kavi Kumar, Prof M.N. Murty,Dr. Sukanya 

Das,  Dr. Barun Deb Pal, Dr. Duke Ghosh and the representatives of MOEF&CC and 

GIZ. The lectures of the training program was initiated with an overview of the 

environment and forest sector in India and continued with the discussion on the need 

and scope for the green economic growth in India and emerging Multi-level 

governance; economic dimensions of environmental degradation in India; fiscal 

instruments for environmental management and low carbon transitions. Later the 

environmental considerations integrated for the GST regime was also discussed along 

with the legal and constitutional issues linked with the tax system in India and 

environmental tax reforms. The participants of the training program where basically 

the government officials who flagged the major environmental issues that need 

immediate attention in each of the state / district / neighbourhood of their posted 

zones. 
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Prof. Peter Lambert of University of Oregon visited CoE/MSE during 

February and March, 2014. He is an authority in the fields of income 

inequality and distributional issues. During his stay, Prof. Lambert delivered 

two special lectures at MSE on the topics, “Inequality, welfare and 

redistribution” and “Disparities in Socio-Economic Outcomes: Some 

Positive Propositions and their Normative Implications” on February 14 and 

25, 2014, respectively. Prof. Peter Lambert has contributed to MSE working 

paper series – 'Group Inequalities and Scanlan's Rule: Two Apparent 

Conundrums and How We Might Address Them', P.J. Lambert and S. 

Subramanian, MSE Working Paper 84/2014.

Prof. Peter Lambert

Visiting Researcher Program Forthcoming Conferences

The 7th International Young Water Professional Conference

7-10 December 2014, Taipei, Taiwan

Web: www.iwa-ywp7.org

rd3  Water Research Conference

11-14 January 2015, Shenzhen, China

Web: www.waterresearchconference.com 

rd3  International Conference on Faecal Sludge Management Innovations in Faecal Sludge 

Management Making complete access to sanitation a reality

19-22 January 2015, Hanoi, Vietnam

Web: www.iwahq.org/2h8/events/iwa-events/2015/fsm-iii.html

New Developments in IT and Water

8-10 February 2015, The Hague, The Netherlands

Web: www.iwcconferences.com

2nd IWA Malaysia Young Water Professionals Conference 2015

17-20 March 2015, Kuala Lumpur, Malaysia

7th World Water Forum

12-17 April 2015, Daegu Metropolitan City, Republic of Korea

Web: www.worldwatercouncil.org

IWA Specialist Conference on Water Efficiency and Performance Indicators / Benchmarking

19-25 April 2015, Cincinnati, Ohio, USA

Web: www.iwaefficient.com/2015/

Cities of the Future - Transitions to the Urban Water Service of Tomorrow

28-30 April 2015, Mulheim an der Ruhr, Germany

Web: https://conference.trust-i.net/
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Regional Utility Management Conference Improving Performance in Emerging Economies

6-8 May 2015, Tirana, Albania

Web: http://utilityconf.al/

IWA Nutrient Removal and Recovery 2015: moving innovation into practice

18-21 May 2015, Gdansk, Poland

Web: www.nrr2015.org 

WEF / IWA Residuals and Biosolids Conference 2015

7-10 June 2015, Washington, USA

Web: www.residualsbiosolids-wefiwa.org

9th IWA Symposium on Systems Analysis and Integrated Assessment

14-17 June 2015, Surfers Paradise, Australia

Web: www.watermatex2015.org 

IWA Water & Industry 2015: An IWA Chemical Industries Specialist Group on Effective 

Urban Water Management Conference

14-17 June 2015, Vasteras, Sweden

Web: www.mdh.se/aktuellt/konferenser/was2015 

WEF-EESS Asia-Pacific Wastewater Treatment and Reuse Conference 2015

28 June - 1 July 2015, Singapore

Web: www.apwwtrc2015.com 

10th IWA International Conference on Water Reclamation and Reuse

5-9 July 2014, Harbin, China

Web: www.iwareuse2015.org 

Innovations in Water Treatment for Achieving Cost-Effective Resource Recovery

2-4 September 2015, Leeds, UK

Web: www.aquaenviro.co.uk/category/306/conferences

12th IWA Specialized Conference on Design, Operation and Economics of Large Wastewater 

Treatment Plants

6-9 September 2015, Prague, Czech Republic

Web: www.lwwtp2015.org  

7th IWA Specialized Conference on Sustainable Viticulture, Winery Wastes and Agri-Industrial 

Wastewater Management

1-5 November 2015, Stellenbosch, South Africa

 

14th World Congress on Anaerobic Digestion

15-18 November 2015, Vina del Mar, Chile

Web: www.ad14chile.com 

IWA Micropol and Ecohazard Conference 2015

22-25 November 2015, Singapore

Web: www.iwahq.org/21m/events/iwa-events/2015/micropol-2015.html

th13  Specialized Conference on Small Water and Wastewater Systems & 5th IWA Specialized 

Conference on Resource-Oriented Sanitation

15-17 June 2016, Athens, Greece

Other Events



Centre of  Excellence in Environmental Economics
Madras School of  Economics 
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