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Effectiveness of Industrial Water Pollution Control in Montevideo, Uruguay 

Proposal presented to …

Marcelo Caffera

Abstract

This research project is the first proposed analysis of the Uruguayan water pollution control instruments and their enforcement strategy from the perspective of the economic theory of the environmental policy. I frame the analysis under the hypothesis that Uruguayan environmental policy suffers the consequences of the country’s institutional constraints. I argue that these constraints characterize the choice of environmental policy instruments as a trade-off between cost–effectiveness and implementation feasibility. The anticipated results of the project include a) a survey of the Uruguayan water pollution control legislation and instruments under use; b) a description of the enforcement process; c) an interpretation of the incentives both instruments and enforcement generate on polluters; and d) my main result, a econometric evaluation of the effectiveness of the water pollution control policy of the city government of Montevideo.

1. Introduction

Since the pioneering work of Pigou, economists have been advocating for the use of taxes as an efficient way to correct for externalities
. This has been particularly true in the area of environmental and natural resource economics. In this discipline, economists have been advocating for pigouvian taxes in substitution for the so-called “command and control” instruments (CAC). The latter is a very broad category for environmental policy instruments such as ambient standards, uniform emission standards, technology standards, etc. CAC instruments only share in common the characteristic that they do not rely in economic incentives. They are mere regulatory instruments that usually do not take into account the differences in abatement costs of the different polluters and therefore are an inefficient way, economists demonstrated, of controlling pollution.

But, in order to set the proper pigouvian tax, the regulator needs to know marginal abatement costs of polluting firms and the marginal social benefits of pollution control. This informational charge made the implementation of pigouvian taxes impossible.

The latter led Dales (1968) to propose another type of instrument: tradable discharge permits (TDP). Through these ones the regulator first sets the objective minimum ambient standard or total emissions level, on the basis of a multi – criterion analysis that not necessarily has to include economic valuations. The latter leave aside the problem of the need to estimate marginal benefits of pollution control. As a second step the regulator emits a number of discharge permits equal to the total emissions allowed, and let the firms trade on these permits. The advantage of these instruments over the pigouvian taxes is that they solve the asymmetric information problem that exists between the regulator and those regulated. With the use of tradable permits, the regulator does not need to have any information on the firm’s marginal abatement costs. At the same time tradable discharge permits have an advantage over CAC instruments. As demonstrated by Montgomery (1972), under the assumption of perfect competition in the permits market, these instruments are cost – effective, i.e.: they minimize the aggregate abatement costs. The latter is not true with CAC instruments, given the facts that abatement responsibilities are equally distributed among firms, independently of abatement costs. With the implementation of tradable discharge permits, the firms ultimately cutting down emissions would be those with lower marginal abatement costs. Firms for which abatement is very costly would have the incentives to buy their permits. 

Some authors have investigated the robustness of Montgomery’s result under non – optimum conditions such as market power (Hahn, 1984) y and transactions costs (Stavins, 1995). None of these investigations undoubtedly compromises the relative cost-effectiveness of TDP. Therefore, although it is recognized that TDP are not panacea and that policy makers should accommodate for each particular situation, (Bhöm y Russell, 1985; Stavins, 1998), it is also true that among environmental and natural resource economists there exists a consensus that TDP are the best instruments for controlling pollution. 

Given the previous situation, when one looks at developing countries, and particularly at Latin Americans, it could conclude that TDP should be particularly attractive to these countries’ environmental protection agencies. Given that TDP minimize aggregate abatement costs of regulated firms, by implementing these instruments these economies would save scarce resources and by this way avoid to further compromise their economic development possibilities.

¿Why then with the exceptions of Chile [with its experiences in water (Hearne y Easter, 1995; Ríos y Quiroz, 1995) and fishery (Bernal, Oliva, Ariaga y Morales, 1999)], México and Bolivia (Seroa da Motta, et. al., 1999), few Latin American countries have implemented this type of instruments? 

One possible answer could be that environmental policy makers face an apparent trade off between cost – effectiveness and implementation possibilities at the time to chose among different environmental policy instruments. The main reason for the latter being the difficulty of implementing the parallel monitoring and enforcement system these instruments need as a consequence of the operation of several “institutional constraints”. This is the main idea that motivates my present research proposal. 

2. The issue
Environmental policy in an institutionally constrained developing country

Most of Latin American countries do have legal norms aimed at controlling pollution and the use of natural resources. The problem is the these norms are not enforced. 

Part of the problem is the cost – ineffectiveness of these norms. The definition of emissions and ambient standards without any consideration of abatement costs, plus the type of the instruments chosen (almost universally CAC instruments), determine that compliance costs to these norms would be enormous. 

Another reason is the environmental agencies´ lack of capacity to implement a parallel policy of monitoring and enforcement in order to attain some “normal” level of compliance. The latter is just one of the expressions of a broader characteristic of Latin American countries. One that Russell and Powel (1996) and Russell (2001) called the lack of “formal institutional capacity”. What is meant exactly by this concept? Examples of institutional constraints mentioned by the previous authors and effectively observed in many Latin American countries are: environmental protection agencies without adequate budgets, without enforcing power and therefore without credibility, unskilled staff and technologically obsolete monitoring devices; competences juxtaposition among different government agencies in charge of different aspects of environmental protection without any coordination, providing the regulated agents with antagonic incentives; legal emptiness in some areas; slow justice processes; lack of experience with economic instruments for environmental protection; etc.

This is particularly relevant in the case of TDP markets. As any market, a TDP market needs some non trivial institutions for its successful implementation, smooth functioning and efficiency (in the sense of materialized cost savings). Russell and Powell´s conclusion is that TDP markets are very difficult to implement nowadays in developing countries
. They argue that the option of policy instruments must be compatible with the country´s institutional capacity.  Institutional compatibility meaning “…an evolution from those instruments more easily defined and enforced, less connected to the objectives of environmental quality; aiming at those involving more complex definitions and more directly connected with the desired environmental goals, pointing at tradable permits in the long run..” (Russell y Powel, op.cit., p. 20,). 
The lack of an adequate monitoring and enforcement policy as a result of several institutional constraints would then be a definite aspect for environmental policy in developing countries. It determines, along with other institutional factors, the effectiveness of the different policy instruments and it makes very difficult, if not impossible, to implement tradable permits in the short run. Consequently, monitoring and enforcement costs should be a major criterion to consider while developing and implementing an environmental policy in a developing country (Barbe, 1994; Eskeland y Jimenez, 1992; O’Connor, 1998). 

The previous approaches do not ignore the political economy aspects of environmental policy. Evidently, in a world in which the distributions of the costs of  environmental regulations is a very significant determinant of their political viability (even more in developing countries, I would say) the relative bargaining power of different groups determine what natural resources are conserved and by which policy instruments. With respect to instruments, Dewees (1983) argues that TDP have certain advantages relative to effluent taxes in terms of political economy when these are initially allocated among firms free of charge and according to history emissions (“grandfathering”). Also with respect to CAC instruments, given that firms obtain an asset with certain market value (the permit) free of charge. With respect to enforcement, Russell and Powel simply assume that the government pursues the objectives delineated in the legislation, leaving aside the problems of political economy. Others, like O´Connor (1998) and Garvie and Keeler (1994) talk more of institutional and political constraints, where the enforcement problem is also determined by the power and ability of some firms to appeal environmental agencies´ decisions and that way avoid fines. 

In an empirical research like the one I plan to undertake in this project I found impossible to let aside the problems of political economy. They will surely be behind several of my expected findings regarding the effectiveness of water pollution control policy in Montevideo.  For example, the problem can determine the possibility of implementing and efficient and effective enforcement policy. If larger polluter firms with greater abatement costs are “untouchable” concentrating enforcement in these firms would be impossible. The latter could be seen as an inefficient enforcement strategy if the political power of these firms is not taken into account.  On the other hand, precise information on these issues is almost by definition very difficult to obtain. Therefore, my approach relative to political economy issues would be to take them into consideration in the analysis and conclusions whenever known, but not to commit myself to pursue a complete investigation on them in order to go beyond hypothetical or ..ia statements.
Under some of the circumstances previously described policy makers in developing countries need to think in alternative instruments. As examples of these alternatives instruments one could mention: technological standards, taxes on goods or imputs associated with polluting processes of consumption or production (Eskeland and Devarajan, 1995), taxes on complements (or subsidies on substitutes) of polluting goods; a combination of indirect taxations and CAC type of instruments (Eskeland, 1994); import quotas on polluting goods or inputs (O’Connor, 1998), private enforcement environmental regulations (Tietenberg, 1996; World Bank, 1999); voluntary agreements of pollution abatement between the government and polluters (O’Connor, 1998), or even collective penalties (leaving aside their legal viability, with this instrument the regulator solves the problem of asymmetric information between itself and the polluters transforming it in a collective action problem for the polluters since the environmental quality target is the responsibility of the whole community of polluters and everybody would be fined if it is not attained (Byström and Bromley, 1988). 

The use of alternative instruments like the ones mentioned in the last paragraph instead of direct economic instruments as TDP is what makes environmental policy in developing countries  depictable in terms of a trade – off: that between cost - effectiveness and implementation feasibility. 

Water Pollution Control Policy in Uruguay
The previous description of environmental policy in developing countries is perfectly aplicable to Uruguay in general and its water quality control policy in particular. LOS PARAFOS DE ABAJO TIENEN QUE ILUSTRAR ESTO

The basic legislation governing water quality in Uruguay are the Código de Aguas (Ley 14.859) and it amendments (Ley 15.903) (Modifica Código de Aguas) and the Decreto 253/79. There exist also some municipal resolutions. All these norms are part of the objectives of this research proposal, so it does not correspond to analyse them here. No obstante, resulta relevante, en función de la justificación de la afirmación efectuada en el párrafo anterior, ilustrar la costo-inefectividad del Decreto 253/79 (“Normas para prevenir la contaminación ambiental mediante el control de contaminación de aguas”). El mismo establece estándares mínimos de calidad para los efluentes vertidos a los cursos de agua. Al hacerlo, no provee un mecanismo para solucionar el problema que se presentaría cuando una nueva firma (contaminante) decide instalarse en el país. Bajo la actual legislación, si los estándares se cumplieran, las firmas ya instaladas, asumiendo un comportamiento maximizador de beneficios, estarían emitiendo de forma tal que el estándar ambiental definido para el curso de agua en cuestión se cumpliría exactamente. Bajo estas circunstancias, no habría espacio para la instalación de una nueva firma a orillas del curso de agua ya que sus emisiones causarían que se viole el estándar de calidad ambiental. Siendo la captura de inversión extranjera un objetivo tan importante ante la situación económica y social del país, con su potencial para generar empleo, no debería sorprender que la legislación actual no se cumpla.
En cuanto a las restricciones institucionales, Cousillas y Castaño (1996) y Cousillas (1997) ya dan cuenta de la yuxtaposición de competencias de diferentes agencias gubernamentales sin coordinación y del vacío legal en varios temas (entre los que se destaca la contaminación del aire, cuerpo legal en discusión). Sin duda que las otras restricciones mencionadas provenientes de la falta de capacidad de monitoreo, fiscalización y control,  sistemas judiciales lentos, inexperiencia con instrumentos basados en incentivos económicos, etc., son relevantes para nuestro país. La pregunta pendiente es con qué grado y de qué forma operan éstas.

En lo que respecta al tema de la fiscalización, en primer lugar se debe decir que, conversaciones mantenidas con personal de la Dirección de Control Ambiental de la Dirección Nacional de Medio Ambiente (DINAMA) y de Unidad de Efluentes Industriales de la Intendencia Municipal de Montevideo (I.M.M.), señalan que el sistema se basa en los informes que reportan las firmas contaminantes. En segundo lugar, se reconoce la existencia de incumplimiento de los estándares de calidad de aguas y la dificultad de llevar adelante la fiscalización en las condiciones actuales. A modo de ejemplo, escaso personal no permite el adecuado procesamiento de los datos informados por las empresas. 

También en parte como consecuencia de las restricciones institucionales planteadas se da cierta peculiaridad en la distribución de las firmas en cuanto a cumplimiento. En efecto, existen un número relativamente pequeño de firmas que se encuentran muy por encima de los estándares fijados. La gran mayoría se encuentra por encima de los estándares pero más cerca de los mismos. Por último, existe un conjunto relativamente pequeño de firmas que cumplen con los estándares. Esta distribución estaría determinando en definitiva que los estándares son endógenos, ya que las sanciones esperadas por cada firma dependen de la distribución de las demás en relación a los estándares. Más allá de lo anterior, la situación plantea la disyuntiva mencionada en párrafos anteriores en cuanto a que podría ser más eficiente para el regulador, en términos de asignación de recursos de fiscalización, dirigir más esfuerzos de fiscalización a las empresas que están cerca de los estándares que a aquellas firmas incapaces de reaccionar a las acciones de fiscalización. De acuerdo a los objetivos que se plantean en la sección siguiente, el presente proyecto de investigación, pretende identificar las características asociadas a esta incapacidad de respuesta y estimar dichos coeficientes. 

Lo anterior ilustra la relevancia que los fundamentos económicos de la  fiscalización de la política ambiental vistos en la sección anterior tienen a la hora de evaluar la eficacia de la política en la materia para el caso de la contaminación de aguas en nuestro país.

A modo de resúmen, es claro que si bien no se ha planteado claramente hasta ahora una voluntad por parte de la DINAMA y la IMM de aplicar instrumentos basados en incentivos económicos para el control de la contaminación de las aguas, la implementación de los mismos no sería automática. La selección de instrumentos en nuestro país también estaría caracterizada por una disyuntiva entre sacrificar costo-efectividad en aras de la factibilidad de implementación. La misma se basa en gran medida en los mecanismos de fiscalización con los que el país cuenta. La evaluación de éstos, conjuntamente con la identificación de las restricciones institucionales mencionadas, resulta entonces fundamental para la evaluación de los instrumentos de incentivos económicos que el país se encuentra en condiciones de implementar en el tema del control de la calidad de aguas.

Los únicos antecedentes en el país respecto a un análisis de la legislación vigente en materia ambiental fueron los mencionados realizados por Cousillas y Castaño (1996) y Cousillas (1997). Pero los mismos se realizan desde una perspectiva del derecho. No existe sin embargo antecedentes en cuanto a un trabajo que analice los instrumentos de política ambiental en el Uruguay, y sus estrategias de fiscalización (“enforcement”), desde el enfoque de la teoría económica. El presente proyecto de investigación apunta a llenar este vacío.
Enforcement in Environmental Policy

ESTO LO TENGO QUE SINTETIZAR MAS Y SACAR COSAS QUE NO ESTEN DIRECTAMENTE RELACIONADO CON LO QUE YO QUIERO PROBAR

Given the central role that environmental regulation enforcement in developing countries has, both in the development and application of the environmental policy, the idea of this section is to give a brief summary of the results derived from the nowadays huge literature on enforcement economics that are relevant to the issue in question in this proposal. 

Before the seminal article by Becker (1968), economists simply assumed regulated agents will comply with the different regulations taken to practice or that monitoring and enforcement was costless for the regulator. Nowadays, and always expanding from Becker (1968) there exists a very large literature on enforcement economics. [Polinsky and Shavell (2000) and Cohen (1998) gives good surveys of this literature; from a normative point of view, the first, and from more policy oriented the latter].

Relaxing the assumption of a costless enforcement, it is the task of the regulator not only to cose for a policy instrument but also to implement a parallel monitoring and enforcement policy olítica paralela de fiscalización y control basada en la combinación eficiente (dadas las restricciones presupuestarias, tecnológicas e institucionales) de una frecuencia de monitoreo (auditoría) y un nivel de multas por incumplimiento para incentivar a los regulados a que cumplan con las normas impuestas.

En lo que respecta al tema central del presente trabajo, una vez que se incluye en el análisis los costos de monitoreo y fiscalización (“enforcement”) de los instrumentos, surgen dos grandes interrogantes.

La primera es si los instrumentos que minimizan los costos económicos privados agregados de controlar las emisiones también minimizan la suma de los costos agregados cuando a éstos últimos se les suman los costos de fiscalización por parte del regulador. La segunda se refiere a la estrategia óptima de fiscalización de cada instrumento.

En cuanto a la primer interrogante planteada, es claro que los costos sociales de la regulación deben incluir tanto los costos de control de la contaminación de las firmas como los costos de fiscalización del gobierno. Bajo estas circunstancias, ¿continúan los permisos transables minimizando los costos sociales agregados de la regulación? Malik (1992) ha sido el único que hasta el momento ha abordado directamente la pregunta. Suponiendo que el regulador tiene información perfecta, muestra que no hay razones a-priori para suponer que fiscalizar permisos va a ser más barato que fiscalizar estándares uniformes de emisiones (instrumentos de CYC). Dependerá de la forma y distribución de las funciones de costos de control de la contaminación de las firmas reguladas en cada caso en particular. Por lo tanto, y hasta el momento, la inclusión de los costos de fiscalización en el análisis tampoco ha inclinado la balanza de manera inequívoca hacia los instrumentos de CYC, por lo que el consenso en torno a los permisos transables continúa sólido en el ámbito académico de la economía ambiental.
Con respecto a la segunda interrogante, Hahn y Axtell (1995) plantean que idénticas estrategias de fiscalización producirán diferentes resultados si las mismas son aplicadas bajo diferentes marcos regulatorios, es decir, bajo diferentes instrumentos de política. Estrechamente vinculado con lo anterior Garvie y Keeler (1994) producen dos resultados de particular relevancia para el presente proyecto de investigación. En primer lugar demuestran que cuando los instrumentos a fiscalizar son estándares uniformes de emisión, resulta más eficiente concentrar esfuerzos de fiscalización en aquellas firmas con mayores costos de cumplimiento. Esto no sería necesariamente así en el caso de la fiscalización de los permisos negociables ya que la comercialización de los mismos tiende a igualar los costos marginales de control de la contaminación de las firmas al precio de los permisos (Stranlund y Dhanda, 1999). Independientemente de ello, en un marco dinámico, Harrington (1988) muestra que condicionar futuras inspecciones al incumplimiento pasado de las normas puede incrementar considerablemente la efectividad de la fiscalización. Hellan (1998) y Gray y Shadbegian (2000), usando datos relativos a la contaminación del aire en EE.UU. encuentran evidencia econométrica acerca de la relación entre ciertas características de la firma en cuestión y su cumplimiento o no de las normas, así como de la efectividad de la fiscalización concentrada (“targeted enforcement”), y de que las firmas con mayores costos también son las que menos responden a los esfuerzos de fiscalización por lo que habría un “trade-off” entre concentrar esfuerzos en los más fácilmente detectables pero a la más más dificilmente movibles. Estos resultados son de extrema relevancia para nuestro país y los mismos serán retomados más adelante.

El otro argumento importante de Garvie y Keeler es que en un marco institucional en el que le sea costoso al regulador imponer las multas por incumplimiento, debido, por ejemplo, a la existencia de un sistema de justicia débil, la agencia reguladora que asigne eficientemente recursos escasos para fiscalización concentrará los mismos en actividades de monitoreo y no en actividades tendientes a efectivizar las multas. El sistema regulatorio se caracterizará por un contacto frecuente entre regulador y regulados, donde cierto nivel de incumplimiento con las metas es tolerado por el regulador como parte de un mecanismo de negociación tendiente a obtener resultados en el largo plazo.

El último aspecto de relevancia para el presente proyecto de investigación en lo que hace a la literatura de la fiscalización de la política ambiental es el tema de los sistemas donde las firmas reportan sus emisiones. Livernois y McKenna (1999) concluyen que aunque el reporte verdadero de todas las firmas no se puede garantizar, el mecanismo ahorra costos de fiscalización porque siempre va a existir un grupo de firmas que no cumplen con los estándares ambientales y lo informan. En cuanto a las estrategias a seguir por el regulador en el caso de auto-reportes, la presencia de estos motiva la aparición de dos tipos de multas: la multa por emitir más de lo que establece el estándar y la multa por no reportar la verdad. Harrington (1987), analizando el caso de estándares uniformes para las emisiones (CYC) establece la disyuntiva del regulador en el uso de ambas multas ya que una multa alta por incumplimiento del estándar genera incentivos para no reportar las verdaderas emisiones. En tal sentido, Livernois y McKenna, también para el caso de la fiscalización de estándares uniformes, establecen que el gobierno puede, bajo condiciones plausibles, aumentar la eficacia y disminuir los costos de la fiscalización disminuyendo la multa por incumplimiento de los estándares para incentivar reportes verdaderos. Chavez (2000) analiza el caso donde las firmas auto-reportan sus emisiones en un sistema de permisos y concluye que aún en este caso la fiscalización debe ser homogénea para todas las firmas, siempre y cuando el mercado opere sin fricciones y todas las firmas enfrenten el mismo precio.


ACA DESCRIPCION DE BIBLIOGRAFIA ECONOMETRIA DEL ENFORCEMENT CON TITULO APARTE

3. Objectives and Expected Results

The objective of this research project is three-fold:

1. Describe the industrial water pollution control policy in Montevideo, Uruguay.

As a first step to the statistical analysis proposed in 3, I plan to describe: 

1) the institutional context in which industrial water pollution control policy in Montevideo is inserted, analysing aspects such as: 

i. which city government agency has competence over what issue and their relationship with the national environmental protection office, 

ii. what resources does this agencies count with, 

iii. which of the previously described “institutional constraints” are binding,  

2) what exactly does the industrial water pollution control policy consists of. The kind of questions I will be try to answer in this point are:

i. how does a firm or plant qualify to be responsible for self-reporting, 

ii. what type of instruments are in use, 

iii. were this instruments implemented because of the mentioned trade-off between cost effectiveness and possibility of implementation or were they chosen for other reasons, not necessarily associated with economic factors, 

iv. what possible alternative instruments are been discussed; and 

3) the enforcement process: as an enforcement strategy based on self-reporting by firms, it is interesting to know

i. what kind of information is being asked and why, 

ii. how does the city government officials use each of these pieces of information  to assign inspections among different firms, 

iii. what does the inspections processes consist of, 

iv. what is the monitoring technology, 

v. what are the results in terms of ambient quality, 

vi. what is the average probability of being inspected that one plant or firm faces in a given year, 

vii. what is the compliance rate, 

viii. the exact definition of violation to a standard, 

ix. what are the processes followed once a firm is detected in violation, 

x. if firms are first ordered to comply, what determines a fine, 

xi. what are the maximum and minimum fines and what are the criteria to set them. 

2. Construct the data base

As I mentioned before, the city government requires the city industrial plants of Montevideo to report on a four-month basis monthly averages of the quantity and quality of their effluents along with some economic variables such as level of production, number of employees, energy consumed, water consumed and days worked. The city government office possessing this data (Unidad de Efluentes Industriales, UEI) only process the information relative to pollution. That is daily average quantity and concentration of the most important organic and inorganic substances of their effluent flow per month. The rest of the information is in hard copy format. As a consequence I need to put in electronic format all the information relative to the economic variables of firms. The UEI started asking self-reports to the firms under this format and frequency in the second half of 1997, after the Decreto Municipal N° 761 was put in rule. This Decreto was a new effort from the part of the municipality to improve compliance rates. It laxed the previous effluent standards in rule (established by the Decreto 253/79) for a period of time. During this period it established a time-table by which the standards were going to be gradually adjusted again to their original levels. The firms were supposed to comply with this time-table. Actually there are around 110 small and big plants reporting to the UEI. But a large number of them started reporting after 1997 for several reasons. Accordingly, I will be processing the information of 75 plants. 

As stated in my next objective (3) one of the main motivations for this research is to statistically determine the effectiveness of the water quality legislation enforcement process put in place by the Montevideo city government. Consequently I will also be compiling information regarding inspections and fines. Inspections give birth to formal documents named “Inspections Acts”. In this Acts the inspector details time, date, possibly motive and result of the inspection. In most inspections inspectors take a sample of effluents, but not always. Inspection Acts are processed in electronic format. But in conversation with inspectors I was told that they could not assure me that all Inspection Acts were processed in electronic format. Consequently in order to create a complete time series of inspections I have to go over all Inspections Acts to complete the electronic data.

With respect to fines, the UEI does not systematically keep information of them. Nevertheless, fines require the firm of the Director of the Department of Environmental Development, the city Major or the municipal Legislative, depending the amount of the fine. Consequently fines give birth to Decretos from the Director, Major or the Legislative. Therefore, in order to compile the information related to the date, amount and reason every time the firms in my sample were fined in the period between 1997 and 2001 I need to go to the library of the Department of Environmental Development of the city government of Montevideo and search for these Decretos.
Once done these three searches I will have a data base on a monthly basis of pollution, production, number of employees, energy consumed, water consumed, days worked, number of inspections received and number and amount of fines charged against it for 75 industrial plants of the city of Montevideo during the period of time going from July 1997 to October 2001, 13 four-month periods. After calculating monthly four-month avergaes I will count with 975 observations in order to pursue my following objective.

3. Econometric Analysis
It is my final objective to statistically estimate at the plant level the correlation between BOD (Biological Oxigen Demand; a measure of organic water pollution) discharges of industries and their economic characteristics and the number of inspections and fines the firms were subject of.  The ultimate objective of such an estimation is to evaluate the efficacy of the present control  policy and to help identify the characteristics that make plants more responsive to control measures that ultimately help to target the city government enforcement actions toward these plants in order to maximize compliance given a limited budget.
4. Justification

The proposed research consists of the first statistical analysis of plant-level compliance to industrial water pollution standards in a Latin American city. Furthermore, there has been only one and very recent similar work for the entire developing world (Dasgupta, et. Al., 1999).

The reasons for the absence of previous statistically rigor assessment of compliance with water pollution regulation in a developing countries may be different. But one important reason is the unavailability of a complete data base on emissions, plant level characteristics and inspections as the one that I plan to construct using information available at the municipal government of Montevideo, Uruguay. 

But this data base is not only unique because it is infrequent to count with this type of information in the developing world, but also because, apart from the commented data reported by firms I had access and plan to use information on actual emissions of those same plants. This is possible because in three years of the sample period the municipal government contracted a consulting firm to help it design a monitoring program. As part of this program the consulting firm realized periodic inspections to all firms. As a result I have available the pollution reported and the actual pollution of firms as measured by the people at the consulting firm. This consists an extraordinary case, since it allows to test not only to variations in reported emissions, as all past works in the literature did, but also on actual emissions and, also important, the degree and variability of under-reporting.

The approach of the proposed research is heavily policy oriented. I finally convinced city government officials to let me access the commented data base after committing myself to freely present them the results of this proposed research. Consequently, it is my honest believe that this research will provide the municipal government of Montevideo with a very useful tool that it will help it design the needed cost-effective enforcement strategy. By identifying the characteristics that make firms more responsive to control measures the municipal government could target their enforcement actions to these firms in order to maximize compliance given a limited enforcement budget. With that respect, the research will fill an important gap in our national and municipal water pollution control policy. To support this view I cite the Agenda Ambiental (I.M.M., 2000) of the city of Montevideo with respect to industrial effluent control:

“As it is not the case with other environmental issues in which the legislation is insufficient or it does not exist, in the area of water resources we count with an extensive legislation. Nevertheless, we do not count with a general diagnosis about its compliance degree. It therefore becomes necessary to do a research and an evaluation with respect to this issue, in order to face future actions” (I.M.M., (2000), pp. …. Translation and italics from the author).
Accordingly, one of the final recommendations appeared states:

“2. Do a diagnosis with respect to the present compliance status on the legislation. This could be done through research projects done by the University of the Republic or a similar one in conjunction with the competent public offices. These researches should be done in the short run.” (I.M.M., (2000), pp. …. Translation from the author).
Finally, I honestly think a research like this could help to disseminate the plausible role that the economics science could have in the design of environmental policy not only in Uruguay but also in Latin America. A role that it is not very clear among some policy makers and some scientists in Latin America, as I have the opportunity to informally test quite often here in Uruguay.  And I mean a role not only in terms of being cost–effective in the design of the enforcement strategy of previously implemented regulatory instruments but also in the instrument choice. As was previously stated I firmly believe in the need to try to implement economic–incentive type of instruments as a way to make more cost–effective the environmental policy itself in countries where wasting economic resources is almost amoral given the development needs. This research could serve as a shooter for the necessary previous discussion.

5. Methodology


WITH RESPECT OT EACH OF THE THREE OBJECTIVES

PICTURE WATR POLLUTION CNTROL POLICY:

· Las entrevistas tendientes a la obtención de la información acerca de las estrategias de fiscalización se llevarán a cabo principalmente a personal de la Dirección de Control Ambiental de la DINAMA y Unidad de Efluentes Industriales de la IMM. 
CONSTRUCT DATA BASE

STATISTICAL ANALYSIS

Por último, la evaluación de la efectividad de la política de fiscalización  se realizará a través de la estimación econométrica de un modelo que explica el comportamiento de las firmas en cuanto a cumplimiento de las normas en función de características tales como: rama industrial, nivel de producción, consumo de agua y de energía, personal empleado, etc., y la cantidad de acciones de fiscalización (inspección, notificación, multas, etc.) dirigidas hacia ellas. Esta información se encuentra en poder de la Unidad de Efluentes Industriales de la IMM y de la Dirección de Control Ambiental de la DINAMA.

En base a todo lo anterior es que se evaluará la posible implementación de instrumentos basados en incentivos económicos en nuestro país en el corto plazo.

6. Diseminación

Se prestará especial atención a la diseminación de este trabajo a audiencias más allá de la academia en economía. En especial se buscará llegar a la audiencia conformada por los “hacedores de política ambiental” en nuestro país. Se busca con ello difundir entre los mismos el aporte que la ciencia económica puede y debe tener en el diseño de nuestra política ambiental en general y la elección de instrumentos de política en general. El objetivo es dar una visión más amplia de la que actualmente se tiene de dicho aporte; actualmente restringido entorno al concepto ambiguo de desarrollo sustentable, las cuentas nacionales de patrimonio natural y métodos de valoración económica de ciertos “servicios” ambientales.
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� I abstract from those situations in which properly defined property rights and low transactions costs (Coase, 1960) and symmetric information (Farrell, 1987) would make it possible to solve the problem with a voluntary negotiation among parties, or under a collectively devised mechanism (Ostrom, 1990), without the need of government intervention.


� But not emissions charges, of course.


� The same conclusion is valid for extraction permits for natural resources.
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