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The Mexico City metropolitan area (MCMA) is one of the largest megacities in the world with nearly 20 million inhabitants, covering 1500 urban square kilometers, and including nearly 3.5 million vehicles.  The city is surrounded by mountains, making air dispersion difficult.  It is at a high altitude and low latitude, conditions permitting high solar radiation intensity that leads to the rapid formation of ozone and secondary particulate matter.  This combination of features produces one of the worst air pollution problems in the world. 

The problem of Mexico City air pollution has been well recognized by both the government and the citizens since the 1970s.  Policy initiatives enacted in the 1990s have been effective in addressing some aspects of the problem.  There have been substantial reductions in ambient levels of lead, sulfur dioxide, and carbon monoxide, but concentrations of ozone and particulate matter show a more limited improvement over the past decades. Substantial challenges remain to effectively reduce concentrations of these pollutants while improving the standards of living for Mexico City’s growing population.

Mexico City Air Quality Program

Over the past three years, an integrated assessment of air quality in the Mexico City Metropolitan Area has been undertaken by a team of Mexican, U.S. and other international scientists and engineers, economists, political and social scientists.  This case study of the Integrated Program on Urban, Regional and Global Air Pollution (a collaborative research and education program initiated at MIT( addresses in a coordinated and interdisciplinary manner the air pollution problems stemming from human activity in megacities. Moreover, the Program involves active collaboration with Mexican government officials and decision makers.  Although the original research was focused on the MCMA, the goal was to develop method of integrated assessment applicable to other large urban centers throughout the world.  

Through the integrated assessment approach, we have developed recommendations emphasizing the interaction between different disciplines. The approach required not just an understanding of air pollution science but also how to balance economic, social and technological factors, and how to make decisions in the presence of uncertainty and incomplete data.  This research resulted in the publication of a book entitled “The Air Quality in the Mexico Megacity: An Integrated Assessment,” (Kluwer Academic Publishers, 2002), which provides an overview of the current understanding of the air pollution problem, lessons learned from air quality management programs to date, and recommendations for research and institutional change so that cost-effective measures can be efficiently developed and implemented.  The material presented in the book has provided the foundation for the strategic planning for the new ten-year air quality management program prepared by the Mexican authorities; some of the recommendations suggested by the Program have already been adopted and implemented.

Urban Growth in the Mexico City Metropolitan Area

The Mexico City Metropolitan Area (19(25’N Latitude and 99(10’W Longitude) lies in an elevated basin at an altitude of 2240 m above mean sea level.  The nearly flat floor of the basin covers about 5000 km2 of the Mexican Plateau and is confined on three sides (east, south and west) by mountain ridges but with a broad opening to the north and a narrower gap to the south-southwest.  

Fifty years ago, Mexico City had fewer than 3 million inhabitants.  In the year 2000, the population is 6 times higher, with more than 18 million people.  Today, the MCMA is the second largest populated city in the world, exceeded only by the metropolitan area of Tokyo, with 26 million inhabitants.  As the site of the nation’s capital, the MCMA is home to the national political institutions, the greatest concentration of economic investments, and most of the country’s industrial and financial infrastructure.  

During the Twentieth Century, the MCMA has undergone a massive transformation in urban areas and demographics.  The MCMA has attracted migrants from other parts of the country and stimulated economic growth as the nation began industrialization.  The population grew rapidly and continually occupying land further away from the historic center of the Federal District.  In the last half century alone, the urbanized area of the region has increased more than ten times, from just 120 km2 in 1940 to 1,500 km2 by 1995.  The expansion pushed the city beyond the Federal District and into other municipalities of the State of Mexico and other neighboring states.

Sources and Trends of Air Pollutants in the Mexico City Metropolitan Area

The topography and meteorology of the MCMA contribute substantially to the problem of air pollution.  The mountains, together with frequent thermal inversions, trap pollutants within the MCMA basin.  The high elevation and intense sunlight also contribute to photochemical processes that drive the formation of ozone.  In this geographical setting, the metropolitan area's almost 20 million residents, 3.5 million vehicles, and 35,000 industries and services together consume more than 40 million liters of fuel per day, producing emissions of thousands of tons of pollutants, which can react in the atmosphere to generate other pollutants that can be more dangerous to health than the original pollutants.   Air pollution is generally worst in the winter, when rain is less common and thermal inversions are more frequent.

Both the Mexican government and citizens have recognized air pollution as a major social concern since the mid-1980s.  In the 1990s, there were successful reductions in the concentrations of some pollutants such as lead, carbon monoxide and sulfur dioxide. Comprehensive air quality management programs were developed and carried out. The monitoring and evaluation of air pollution were improved. The government strengthened and began to enforce a vehicle inspection and maintenance program. Natural gas in industry and the power sector replaced fuel oil. Among other measures, specific actions reduced volatile emission from gasoline stations and storage tanks in industry, as well as removal of lead from gasoline and the implementation of catalytic converters in automobiles. In addition, programs such as “No driving day” (Hoy No Circula) have been used as incentives to modernize the vehicle fleet and to help insure the proper maintenance of vehicles. 

As a result of the above control measures, important reductions in ambient concentrations of lead, sulfur dioxide and carbon monoxide were achieved recently.  However, serious air pollution problems still persist.  Some measures have not fully been put into practice due to lack of financial resources as well as lack of information and inadequate follow up.  MCMA residents remain exposed to unhealthy concentrations of air-borne pollutants, especially particulate matter and ozone, the two most important pollutants from the standpoint of public health.  

Transportation System: Mobility and Air Pollution

Transportation is a major source of air pollution in Mexico City, accounting for over 99% of the carbon monoxide, about 80% of the NOx, 45% of the volatile organic compounds, and 80% of the fine particulate matter.  The growing problems of congestion, accidents, and lack of security are also very worrisome.  Yet transportation is also a critical enabler of economic activity and beneficial social interactions.  The key question is how to reduce the adverse environmental impacts and other negative effects of transportation without giving up the benefits of mobility.   This dilemma becomes most pressing under conditions of rapid urban growth, which is likely to increase travel demand significantly. Given current trends, by 2020 the MCMA population will reach 26 million(with the largest growth in the State of Mexico rather than in the Federal District.  Including the nearby cities of Puebla, Tlaxcala, Cuernavaca, Toluca and Pachuca, the entire megalopolis will contain some 36 million people. 

Although in some scenarios the projected rate of population increase may be reduced, even moderate population growth is likely to lead to substantial increases in both passenger and freight travel demand in the region.  The increasing geographic dispersion of the metropolitan population is also likely to increase aggregate transportation demand, since the greater number of trips will also be longer and public transport will be less efficient and universal. 

As the population has increased and the residential areas have decentralized, patterns of passenger trip mode choice in the MCMA have also shifted dramatically:  The number of private carss has increased significantly, by most estimates at a rate of six percent annually in recent years.  Moreover, for the following decade an average annual rate of economic growth of between three and five percent is expected; however, very recent estimates are much more modest, with a projected growth rate of between one to three percent due to the downturn in global economy.  In any event, this growth could mean a higher number of vehicles in circulation, a higher ratio of vehicles per inhabitant, with the potential increase in the trips and the distances traveled as a result of the escalation of economic and social activities.

Meanwhile, the percentage of total trips made by large, fixed-route buses has declined precipitously as a result of the emergence and growing predominance of other transport systems, e.g., the colectivos, competing for patronage on the same routes.  The percentage of total trips made on the Metro system has also declined, despite increases in system capacity and substantial government subsidies.

In contrast, the colectivo service (mainly minibuses) has increased dramatically, becoming the dominant mode of public transportation.  Even at higher fares, these vehicles offer superior service and convenience, making them increasingly attractive compared to the Metro and relatively inflexible fixed-route buses.  However, intense competition among thousands of proprietors/operators of minibuses generates chaos and accidents in the absence of an effective regulation. Furthermore, the colectivo fleet is getting older and more polluting.

Overall, travelers are using high-occupancy modes of transport less frequently (e.g., buses and rail transit) and increasingly using low occupancy mass transit vehicles (particularly colectivos) and private autos.  To a substantial degree, these changes have occurred because the existing transportation system has not adequately adapted to the changing population distribution, economic changes, and resulting new travel patterns.  Due to weak development planning and land-use controls, low-income housing is constructed in locations that lack adequate road capacity and mass transportation options, and new commercial development occurs with inadequate roadway construction and transit access. 

Freight transport has a special relevance because of its high polluting emissions, the excessive antiquity of the fleet and the effect that it has on the traffic conditions in the MCMA.  The concentration of economic activity in the MCMA makes it an important shipping destination. There is substantial intra-city truck traffic; furthermore, much inter-city trucking travels through Mexico City on route to other destinations, lacking adequate circumferential routes.

Population and economic growth, increasing travel demand, metropolitan dispersion, and inadequate expansion of road and rail transit infrastructure in the areas of greatest growth have combined to produce increasingly severe traffic congestion throughout the MCMA.  This increasing congestion results in inefficient vehicle operation creating higher levels of pollution per kilometer traveled.

Key Trends

The following trends are matters of concern for the future development of the MCMA mobility system:  

· Rapid and intensifying dispersion of activities across the MCMA are creating new trip patterns/interactions between the DF and EM that the current transportation system does not adequately satisfy. 

· Trends in mode share are evolving away from high-capacity modes (buses and Metro) towards low capacity modes (colectivos and autos). 

· The colectivo system (driven by the massive growth in the number of vehicles, the political clout of their owners/operators, and the subsequent difficulty in successfully concessioning out bus services( threatens the viability of the bus system. 

· High levels of subsidies for DF-operated public transport modes (metro, trolleybuses, light rail) are less justifiable given their stagnant or declining patronage. 

· The great disparities in infrastructure provision and institutional capacity between the EM and the DF. Transportation planning is infrastructure-oriented, focusing on expanding supply but failing to account for subsequent trip generation, changes in land use, and air pollutant generation.

· Data on actual trips (both actual and especially future projections) appear inconsistent and uncertain.

· Data on vehicle fleet size, growth, and distribution across geographic areas and across end-uses (i.e., colectivo vs. taxi) are inconsistent.

· Human and financial resources and authority for centralized planning, data collection, and modeling for the MCMA are insufficient.

Policies Options to Reduce Transport-related Emissions

Following are a set of policy areas in which the MCMA can work to create a sustainable system encompassing this megacity’s requirements for transportation, mobility, and a healthy environment.  Any set of options must consider both short-term and long-term effects on the transportation/environmental system. It is important, of course, to consider the cost-effectiveness of the various strategies and the differential impacts on various stakeholders in the MCMA.  While much is known, much is still clouded by lack of understanding of and data about the driving forces.  A set of recommendations is listed for some of the policy areas, followed by brief comments (in italics) on the current development.  

Fleet Composition and Operations

Trucks, buses, colectivos, taxis, and private cars are the major operating fleets providing mobility in the MCMA.  They are also the source of emissions harmful to the environment. When one considers fleets of vehicles, the fact that they can have a negative environmental impact, even if not operated, is important.  For example, the evaporative emissions of cars, even when stationary, need to be considered when one does an analysis of automotive fleets.


Of particular importance are the emissions caused by trucks operating on diesel fuel.  Strategies directed to retrofitting those trucks to limit their emissions and also creating incentives to get older trucks off the road could be very valuable.  It is worth noting that with the truck fleet, the tension between economic development and mobility is at its strongest. The movement of goods in and around the MCMA is fundamental to economic growth in the region, but the environmental impacts associated with providing freight mobility are very high.  


Similar strategies can be directed to the bus, colectivo, and taxi fleet, as well as the fleet of privately owned automobiles.   It would be valuable to develop strategies to remove the older, higher-polluting vehicles from the region and creating standards to reduce emissions in all of these fleets.  Continued improvement of emission control technology on new vehicles including durability and warranty repair and stronger enforcement of inspection and maintenance regulations will be of great importance.  Policies directed toward attracting people away from  private automobiles and toward less polluting modes will be highly leveraged. 

Recommendations:

· Incentives should be provided to increase the turnover rate of the trucks, taxis, colectivos, and private auto fleets.  License, registration fees and the annual ownership tax should be gradually increased so that older vehicles pay higher amounts.  The extra income from these fees can be used to subsidize fleet turnover and retrofit appropriate vehicles with improved emission control equipment. 

· Existing regulations on maximum age of taxis and colectivos should be enforced.

· Incentives to encourage retrofitting of trucks with emission control devices should also be developed.

· Enforcement of existing regulations for vehicle registration, removal of illegal taxis and colectivos, and current vehicle emissions verification certificates should be improved.

· Consider limiting private vehicle use in heavily trafficked parts of the city. 

· Planning for the proposed expansion of the metro network should take into account the need to serve important points of origin and strategic destinations.

· The Secretary of Transportation (SETRAVI) of the Government of the Federal District (GDF) has voluntary financing schemes in place to provide credit for vehicle substitution for taxi and colectivo models older than 1992.  In response to growing concerns about the emissions from taxis, an ambitious program has been designed to scrap 80,099 old taxis in the Federal District, and to replace them by vehicles that comply with more stringent emissions standards. The program is being implemented over a four-year period, provided sufficient public funds are available. 

· The US Environmental Protection Agency (EPA) is now working with the government of Mexico to implement a diesel retrofit demonstration project designed to reduce pollution from a heavy-duty diesel bus fleet in Mexico City. This retrofit project will include the use of EPA verified or certified pollution reduction retrofit technology and ultra low sulfur diesel fuel. The project will investigate the costs and in-use effectiveness of diesel particulate filters, diesel oxidation catalysts, and ultra low sulfur diesel fuel under Mexican operating conditions. 

Public Transportation 

The use of higher-occupancy modes should be generally encouraged.  It is particularly important to encourage the use of public transit as a substitute for private automobile trips. To attract riders, public transportation must be enhanced.  Such a strategy includes making the increasingly popular colectivo system (a system whose service quality is often high, but whose collateral effects are often negative, especially in terms of congestion( more effective.  

Developing an effective strategy to improve the performance characteristics of the Metro and the services it offers will be essential as well.  Both the above strategies are examples of initiatives that better use what we already have for transportation in the MCMA.  Further, it is important to think more explicitly about intermodal public transportation service. 

Recommendations:

· Give priority to the organization of the transportation system at the metropolitan level, including the improvement and coordination of all the current modes of transport, with a vision of improving the safety and comfort of the services and the reduction of emissions.

· Service quality, performance, and personal security on the Metro system should be substantially improved. 

· Intermodal transfers should be facilitated to improve the convenience and speed of public transport.

· Planning for the proposed expansion of the Metro network should take into account the need to serve important origins and strategic destinations.  Land use planning and financial incentives should be used to encourage greater population density and commercial development along existing and new Metro lines. 

· New diesel buses could play a substantial role replacing old gasoline-powered colectivos, provided that these units have low-emissions standards and are well maintained.

· Research is underway to study ways to promote urban renovation along the proposed BRT system along Insurgentes and Eje 8 Sur.  For this, collaboration with the Secretariat of Urban Development (SEDUVI) would be needed.  Development of 200 km of bus rapid transit (BRT) corridors is being considered.  
· While priority has not been given to organization of the system at the metropolitan level, there are some individual projects, primarily championed by the State of Mexico (EM), which can be characterized as more metropolitan projects; however, financing remains a critical barrier.  The bidding process has begun for the construction of the “Suburban Train” that would run from Buenavista train station to the Huehuetoca in the State of Mexico. The State of Mexico has also completed feasibility studies for several metropolitan-level projects, including a light rail line from Atizapán to El Rosario, and a metropolitan corridor, possibly in the form of a BRT system, between Coacalco to Ciudad Azteca.  The financing schemes for these projects remained undefined.  

· Expansion of the Metro network has been postponed since 2000, due in part to the economic situation in Mexico, and in part to the funding priorities of the current GDF administration.  Because expansion of lines is currently postponed, the Metro is focusing more on renovation of the existing network.  They are also benchmarking their performance with other Metros worldwide. The focus is on performance according to a “balanced scorecard” which includes finances, customer-orientation, innovation, and other performance measures.  Concrete measures include current renovation of Line 5, installation of surveillance cameras throughout Metro facilities, improved training of security police, etc.  

· Currently the application of Smart Card technology is being considered for several public transport modes within the DF.  This technology would be used in the Metro, RTP, light rail and trolleybuses, as well as the BRT lines planned for Insurgentes and Eje 8 Sur.  Furthermore, while this type of technology could be used to foster a “metropolitan” public transit system (linking the DF to systems being evaluated in the State of Mexico, including the Tren Suburbano, Light Rail, and possible BRT corridor), there does not appear to be efforts toward the goal of an intermodal “metropolitan” system.  

· Current housing projects led by SEDUVI are attempting to re-densify in the four central delegations of the DF (Benito Juárez, Venustiano Carranza, Cuauhtémoc, and Miguel Hidalgo) i.e., where there is existing Metro infrastructure.  While this may lead to more development near Metro lines, this is not an explicitly Transit-Oriented Development (TOD) project.  There remains little formal interaction between the Metro and SEDUVI, to explicitly encourage development near Metro lines.

Fuel Quality

The air quality impacts of vehicles are closely tied to the fuels they use.  Improvements in fuel to lower sulfur content and other changes can have an important effect on air quality, even with no reduction in vehicle miles traveled.


The Mexican national oil company PEMEX has sought about $6 billion in private investments to modernize its six refineries and boost production.  This program has significant potential environmental benefits as well as broader economic benefits for the country.  The major goals of the refinery program include: producing better quality and cleaner-burning fuels; reducing imports of gasoline; meeting domestic demand for jet fuel, diesel, gasoline, and other fuels; and increasing the profitability of its refineries. In addition, the development of natural gas as a potential fuel for transportation activity is a strategy worth studying.

Recommendations: 

· Establishment of new specifications with lower sulfur content in gasoline and diesel that enable the introduction of cleaner vehicle technologies.

· Development of natural gas as a potential transportation fuel for urban buses and intra-urban trucks should be further explored.

· Prevention of illegal vehicle conversions to run on LPG without adequate emission controls should be enforced.

· Truck manufactures need the availability of a 15-30 ppm sulfur content diesel for the main highways and cities in the 2006-2008 period; this product would be consumed by new truck sales and Tier II trucks from the USA/Canada.

· PEMEX is intending to introduce two new types of gasoline in 2006: a 50-ppm sulfur content gasoline for the Tier 2 vehicles and a 300-ppm sulfur gasoline for all other vehicles.

· The French Global Environmental Fund has authorized 1.5 million euros to support the State of Mexico in the conversion of 3,000 public transport vehicles to natural gas.  Conversions are slated to begin in March of 2004.  A similar program was applied in the DF in 2000, converting 990 vehicles to natural gas and LPG.  Although the government of the State of Mexico has promoted natural gas since 1998, only 400 vehicles currently run on natural gas.

Infrastructure and Technology

The provision of new infrastructure can have a positive effect on both the environment and transportation/mobility.  For example, the provision of infrastructure that would allow trucks simply passing through the city to bypass the congested core of the metropolitan area would have positive impacts on both air quality and congestion.  


On the technology side, Intelligent Transportation Systems (ITS) are showing promise around the world in the management of traffic and in congestion reduction.  Less expensive and less intrusive than conventional infrastructure, ITS can be helpful in dealing with the transportation and environment issues of the MCMA.

One particular application of ITS is the use of pricing to make the externalities of private automobile use (i. e., congestion and environmental costs) explicit to drivers. By designing and implementing effective pricing mechanisms, demand for motorized trips will be reduced, the need for infrastructure expansion is mitigated, and the urban area is made more compact (in principle).  While a difficult strategy to deploy, pricing mechanisms aimed at the MCMA air quality problem offer an ideal platform to introduce this management strategy to the public and policy makers.

Recommendations 

· New infrastructure should enable intercity truck traffic to bypass the downtown core in order to improve air quality and reduce congestion.

· The feasibility of implementing Intelligent Transportation Systems (ITS) to improve traffic management and thereby reduce pollution should be evaluated.

· Alternative transportation pricing policies, enabled by ITS, should be considered to reduce the volume of traffic and pollution.

· A number of highway construction projects have been proposed or completed with the goal of reducing congestion.  These include Distribuidor vial Zaragoza, - Vehicular bridges in Av. del Trabajo & Fray ServandoTeresa de Mier, Vehicular bridges in Santa Fé- Av. Centenario, Vehicular bridges in Eje 5 Poniente, Distribuidor vial San Antonio, and the Vehicular bridge in Periférico-Muyuguarda.

· With regards to public transit use and mode split, the use of a smart card technology is currently under evaluation within the DF.  The deployment of smart cards within the Metro, RTP, and Bus Rapid Transit system, would enable much greater flexibility in fare policies and structures, and could be used to promote greater transit use and efficient operations.
Regional Land-Use Strategies

The continuing dispersion and absolute growth in the size of the MCMA drive the need for vehicle-miles traveled still higher.  The almost totally unregulated establishment of communities on the periphery creates both mobility and environmental problems.  The development of a regional planning commission with strong enforcement capability is fundamental to creating a sustainable transportation/environmental system in the MCMA.  We advocate this in full recognition of the difficulties of doing so from a political, social, and economic perspective.  Nonetheless, we should be realistic and recognize that many of the policy strategies noted above may not be effective without a fundamental change in land-use patterns in the MCMA. 

Institutions

Transportation and environmental planning are performed by separate organizations.  Creating an institutional setting in which organizations can work together to develop and deploy viable policy options is crucial.  Some of the critical institutional issues are:

a) Transportation and the environment: A stronger and more effective connection between transportation and environmental planning should be established. Key to this is the development of a regional planning architecture that more effectively links these segments.

b) Linkages between the DF and EM:  Effective institutional connections between the DF and EM are particularly relevant to the transport sector.  There are great disparities in infrastructure provision and institutional capacity between these two jurisdictions, and often a literal disconnect between their transportation services.  

c) Regulation:  Regulatory institutions should be developed to properly monitor aspects of the MCMA system, including control of the politically powerful colectivos, enforcement of inspection and maintenance, etc.

d) Regional Perspective: As mentioned above, institutions capable of deploying regionally-scaled land-use plans are critical.

Inspection and Maintenance

To increase the efficiency of detecting and controlling polluting vehicles, new technologies should be introduced into the test procedures in the VerifiCentros and on the road. The following actions should be considered: a) regular use of remote sensors to audit the Vehicle Verification Program; b) introduction of dynamic tests with loads for diesel vehicles; c) introduction of tests to monitor evaporative emission control systems and detect fuel leaks. 

To enhance the level of efficiency region-wide, the stricter regulations of the Vehicle Verification Program (VVP) should be adopted by all three entities responsible for the vehicle fleet circulating in the MCMA, including the Federal District, the State of Mexico and the Secretariat of Communications and Transports (SCT).  It is advisable for the states adjacent to the MCMA, including Hidalgo, Puebla, and Morelos to adopt the same system.  

Recommendations 

· Complete homogenization of DF, EM, and SCT VerifiCentros management or separation of emission inspection according to registration plates; . 

· Implementation of dynamic diesel-emission testing at VerifiCentros, specially for those vehicles with federal registration plates; 

· Integration of the technical revision of public transport and cargo vehicles into VerifiCentros procedures to enhance compliance with both environmental and safety regulations; 

· Implementation of periodic, independent, and public audits; 

· Integration of the on-line system of the Vehicle Verification Program with the registration system of motor vehicles, to enhance compliance level and security against robbery of vehicles and stickers showing a vehicle has passed its tests; 

· Centralization of data collection and processing of emission inspection data (The governments of the State of Mexico and of the Federal District should share and merge their respective databases.);

· Introduction of a periodic, additional evaporative emission inspection for older gasoline vehicles;

· On-road vehicle emission measurements made routinely to audit test station performance and monitor progress in the vehicle inspection program and fleet turnover; and

· Implementation of a program to routinely inspect heavy-duty truck emissions.

· Currently, vehicles registered in DF must be inspected in DF, and vehicles registered in EM inspected in EM.  Common procedures are in place for both DF and EM VerifiCentros.  A program is underway to improve control of gas-bench calibration and audits.

· All centers have been connected into a WAN with properly configured user access privileges, switches etc to allow near-to-real-time transmission of data and real-time video to the GDF computers.

· The physical inspection process for VerifiCentros and the legal basis to sanctioning centers for any wrongdoing have been strengthened.

· There are problems with the existing verification program for diesel trucks, as many heavy diesel trucks are registering for federal plates instead of local places, in order to avoid the stricter emissions verifications in place in the MCMA.  Of the 150,000 heavy trucks circulating the MCMA, only 15,000 have local plates.  With federal plates, the DF cannot detain polluting vehicles, as these vehicles received their registration stickers from the federal government, without a rigorous emissions testing.

· Most heavy-duty trucks are federally registered.  The inspections of these vehicles are not as rigorous as in the DF and EM.

Metropolitan Coordination and Citizenship Participation. 

One of the major obstacles to the implementation of anti-pollution measures in the MCMA is the lack of a powerful metropolitan institutional structure.  The Metropolitan Environmental Commission (CAM)(an interagency that consists of environmental authorities from the federal government, the State of Mexico and the Federal District( was created in 1996 to coordinate the policies and programs that are implemented in the metropolitan area.  However, CAM does not have a specific budget for its own operation, nor does it have a defined operative organizational structure.  Furthermore, the constant change of personnel according to political winds, its lack of independent budget, and its lack of power to enforce regulations have a negative influence on the functioning of this agency.  To ensure continuity in the implementation of long-term action plans, we recommend that the CAM should be significantly restructured and should be empowered to carry out the planning, integration and implementation of metropolitan environmental policies.  

During the design of the new air quality management program, the CAM increased its efforts to encourage public participation and stakeholder input by forming working groups consisting of representatives from academia, NGOs and industries.  
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