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ABSTRACT

In recent years, indicators have been used as a means of producing quantified or quantifiable information about the various facets of sustainable development. International organizations have developed indicators frameworks in order to measure progress in sustainable development issues like environment, economics and agriculture. 

Although some international organizations have recognised rural-urban linkages, few have worked on appropriate indicators for them or for peri-urban areas themselves. These areas are more complex than either urban or rural areas and present some characteristics that are unique. Peri-urban areas usually have high growth rates, a high percentage of in-migrants and have multiple interlacing relationships affecting land use, employment, production, commerce and the environment. 

The present work proposes a preliminary list of indicators of sustainable development for the peri-urban interface in the south of Mexico City. The Basin of Mexico is a closed hydrological watershed which includes the Federal District and parts of the states of Mexico, Puebla and Hidalgo. The south of Mexico City is an area where some natural areas still persist and where overexploitation of natural resources is present. They include rural areas where farming (agriculture and animal production) is still performed.

An indicator framework is also presented which will help decision-makers firstly to recognise the existence of the interface and secondly to realise how the area works, leading them to seek which will promote better conditions for the inhabitants.

1. INTRODUCTION

Indicators are a flexible means of producing quantified or quantifiable information that can be readily understood and used by several groups of people with a wide range of interests. They are not in themselves statistics, standards or criteria; rather, they are a way of ordering quantified information so as to give a synoptic view of a situation or a component. Three main functions of indicators are: simplification, quantification and communication (OECD, 1978; OECD, 1997b) and also of easy understanding.

According to the National Ecological Institute (INE) from Mexico, the framework of the Organization for Economic Co-operation and Development (OECD), Pressure-State-Response approach (based on a casual system), has been adopted for developing sustainability indicators at a national level for Mexico. Even when the framework presents some limitations, a panorama of the environmental problems, their dimension and causes, and the ways to solve them can be determined through tendency analysis (INE, 1997). In Mexico, the themes that require a broader development of statistics and indicators are: environmental economics, housing, health, social aspects, urban consumption, energy, urban sustainability and environmental perception, among others (UN, 1996; Avérous, 1997; EPOC/OECD, 1997; INE, 1999; INEGI/INE, 2000).

In addition, there are other sets of indicators developed by different international organisations such as the World Bank, European Union, the United Nations Programme for Human Settlements (UNHCS), and they vary according to their objectives, application, target, and location

The objective of this paper is firstly to present a comparison among the different indicators related to the urban–rural areas developed by international organisations. Secondly, to establish a framework and a preliminary list of sustainable indicators for the peri-urban area of Mexico City.

1.1 Urban Environmental Indicators

The current urban problems include environmental, socio-economic and political issues amongst others. This implies that the understanding of cities is still incomplete and inadequate, and explains why indicators may help to understand and solve these problems (OECD, 1997a). 

In 1978, the OECD published a report to establish a set of urban indicators. The emphasis was on promoting the quality of human environment in urban areas considering housing, services, employment and environs. The social and cultural dimensions were considered, but not fully developed, and little attention was given to the complexity of the cities and the interrelations between their components (OECD, 1978); (OECD, 1997a).

The OECD initiative has adopted the Pressure-State-Response framework based on the concept of causality. This framework can be used to integrate environmental policies into different sectors. Nevertheless, given this broad scope, there are few examples of its application at the city or local government (OECD, 1997b). 

The United Nations through the HABITAT Programme has developed another set of indicators applied to the urban environment after Istanbul +5 Meeting. It has been recommended that indicators should be collected and analysed for at least one city in each country to establish the dimensions of the urban environment at a national level. To date, Mexico is not participating in this programme and therefore indicators at peri-urban level are not being considered (UNCHS, 1999).

1.2. Sustainability Indicators

During the last decade, sustainability and sustainable development have become catchwords. The definition of sustainability is elusive. In general, there is a great emphasis on economic and/or environmental components than on the social and cultural diversity of populations. Agenda 21 of the United Nations Conference on Environment and Development (UNCD) considers the functions of indicators in Chapter 40 “indicators of sustainable development need to be developed to provide solid bases for decision making at all levels and to contribute to a self regulating sustainability of integrated environment and development systems” (UN, 1992).

The working definition of a sustainability indicator developed by the OECD (1998) differs from that for environmental indicators in going beyond an account or measurement of existing environmental conditions to measure human impacts. Thus a sustainability indicator can serve as a tool to infer the capacity of the local environment and the biosphere to sustain human activities over a long period.

2. FRAMEWORK FOR PERI URBAN AREAS 

Frameworks have a key role in organising and relating information on economic, environmental and social development. They help to make indicators useful and relevant to policy, establish priorities and identify gaps in data and policies (OECD, 2000). Indicator frameworks provide the means to structure sets of indicators in a manner that facilitates their interpretation. For national-level indicator sets, the OECD Pressure-State-Response framework has been widely used. For project-level indicators, the project cycle itself can provide a framework (Segnestam, 1999).

To establish a framework for peri-urban areas, first, the  concept of peri-urban areas need to be clearly defined. However, the term “peri-urban area” cannot easily be defined. In fact, there are no universally accepted definitions. In general, such areas have been defined according to what they have and what they lack. The impacts of economic growth and physical expansion of the urban area are not confined within urban boundaries; they reach into much wider areas surrounding urban centres, creating so-called “rurban areas”, “urban fringe areas”, or “peri-urban areas” (OECD, 1979). In this particular case, peri-urban areas have been defined as urban areas where rural activities are still performed, and where local socio-economic and environmental characteristics impact in positive or negative way the local population’s life.

While peri-urban areas retain the characteristics of the rural area, these are subject to major modifications: changes take place with respect to physical configuration, economic activities, social relationships and so on. Urban expansion has brought increasingly wider areas under these influences with parts of the peri-urban area constantly being incorporated into the urban agglomeration. This peri-urban interface (PUI) constitutes the habitat for different kind of populations, including lower income groups who are vulnerable to the impacts and negative externalities of both rural and urban systems. This includes risk to health, lack of access to basic services, risk of hazards (natural and man-made). Environmental changes also affect these areas and their inhabitants by decreasing access to resources such as land, water and energy.(OECD, 1979; Brook and Dávila, 2000)
Literature shows that peri-urban areas are mainly studied under particular issues paralleling risk factors: urban agriculture, forestry, land use, infrastructure (solid wastes, water, sewage, energy supply), livelihood and poverty, health, market-production relations and policy. 

3. MEXICO CITY

Mexico City is probably one of the most cited cities in the world because of its environmental problems and its many examples of rapid urban sprawl in developing countries. One of the many misconceptions about it includes being the “biggest and most populated city”.

Mexico City includes 16 delegations or political divisions. The south of Mexico City is characterised as an area where some communities are still naturally well preserved and where, unfortunately, overexploitation of natural resources is present (figure 1). They include rural areas where farming (agriculture and animal production) is still performed (SEMARNAP, 1996; Ezcurra, Mazari-Hiriart et al., 1999). This area is close to the city limit and might be considered as a peri-urban area according to some authors (Cuellar, 1995; Holland, Kasanga et al., 1996).

Mexico City is the result of the historic changes in the urban space made in the valley of Mexico. These changes are well documented from the arrival of the Spanish and the construction of the city, passing through different stages of growth to the present, including the development of urban and industrial land uses at the expense of the agricultural sector during the XIX and XX centuries (Losada, Martinez et al., 1998; Ezcurra, Mazari-Hiriart et al., 1999).

Some of the changes that also marked the urban expansion include legislation related to land property (private, comunal and ejidal); administrative changes in urban and rural activities; economic crisis and the new “concern” over conservation of natural resources. All these led to the present shape of the city including the urban and ecological conservation areas, and “islands” of rural activities (agriculture and grazing).

In spite of the environmental degradation and expanding metropolis, new forms of using agricultural space have emerged. Losada et al. (1998) recognised three agricultural spaces in Mexico City. 

a)
Urban space. The urban agricultural production space is derived from the livestock practices that existed before the process of urbanization. 

b)
Suburban space. In this model the new urban infrastructure has been superimposed upon the original rural setting, forming a new frontier to agriculture. 

c)  Peri-urban space. This model consists of the last remaining rural spaces in the metropolitan zone, where although an urban infrastructure and urban influence exist, there remains a dominant rural ambience. 

The peri-urban model maintains a production dependent on income from both the land and urban employment so that family incomes are likely to be the sum of several activities: agricultural and commercial activities and permanent employment within the city. An additional factor which has reinforced the urban link is the transport system. However, the principal activity is still the small-scale arable farming, whilst livestock not for self-consumption serves to reduce risk in case of changes on the availability of employment in the city (Losada, 1998). Nevertheless, this “form” of land use is not recognised within local legislation (Gobierno_del_Distrito_Federal, 1996).
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Fig.1 Mexico City land uses (INEGI, 1999).

4. METHODOLOGY

Main themes were selected from the literature to compare environmental and urban indicators developed by the main international organisations (OECD, UN and WB) as well as studies about peri-urban areas.

Following EIA methodology a simple checklist to identify indicators in urban and rural areas was used to select a list of indicators (Glasson, Therivel et al., 1995; Wathern, 1995; Canter, 1996). The categories of the OECD framework P-S-R were assigned to each indicator to allow compatibility to be compared in the future.

The list was primarily based on existing national and local statistical information from government sources such as the Instituto Nacional de Estadistica, Geografia e Informatica of Mexico (INEGI). This preliminary list is presented in this paper. The indicators are still being analysed with respect to the relations that exist between them.

In future work, a modified list will be generated considering existing statistical information with the indicators being added to a database in a Geographic Information System of the south of Mexico City.

5. RESULTS

5.1 Comparative analysis of indicators
The initial phase of this study involved an appraisal of the various international efforts to develop urban indicators. Table 1 shows a comparison between the indicators developed by the OECD (environmental and urban indicators), the United Nations (sustainability and urban indicators) and the World Bank (environmental). Those from the United Nations were originally proposed for use by decision-makers to assess, at a national level, the progress to sustainable development through the implementation of Agenda 21. This set has 130 indicators developed by the Committee for Sustainable Development (CSD) of the United Nations in 1995 (UNSD, 1999).

The set core of environmental indicators from the OECD has on average fifty indicators, which are published regularly as the basis for the environmental performance applied to member countries. They provide a tool for assessing the integration of economic and environmental issues in the decision making process as well as analysing environmental policies and their application (OECD, 1998).

The urban indicators developed by the United Nations through the HABITAT Programme include two types of guides: the extended series of indicators (forty) and the indicators set agreed at Istanbul (twenty three). They are used to measure performance and tendencies in twenty different sectors and to evaluate performance in the implementation of the Habitat Agenda. One of the most important points on these lists of indicators is that some of them are qualitative and the data is produced by enquiries (UNCHS, 1996).

The HABITAT Programme has generated some guides as to how report indicators. In these guides, some indicators must be reported at the national level and others at a local or city level. The later is defined as urban agglomerations, which are considered as a “constructed or densely populated area which includes the city, the suburbs, and adjacent areas”. In situations where data are not available at this level, the concept of Metropolitan Areas is used. These are defined as the “areas of local government which include all the urban area and the main suburbs” (UNCHS, 1996).

The Data Base of the Global Urban Indicators includes 237 cities which comprise 37% in Africa, 18% in Asia (Pacific) and 14% in Latin America and the Caribbean. The other 14% are in countries whose economy is in transition in central and eastern Europe. Until now, Mexico has not been included in any of these reports. It is expected that collectively, the result of these reports will be used to develop indices on urban poverty, human development, potential investment in the city, urban ambience, urban governance and urban life quality (UNCHS, 1999). 

The indicators developed by the World Bank are related to the environment. Even when they can be applied to the urban environment, they are mostly used for project assessment (Segnestam, 1999).

Consideration the five sets of indicators indicate that they are not exhaustive. Furthermore, they have to be adapted to each city’s or country’s conditions.

Table 1. A comparative list of indicators from international organisations.

	UNSD Sustainability Indicators

(1999)
	OECD Environmental Indicators

(1998)
	OECD Urban Indicators

(1997)
	UN HABITAT Urban Indicators (minimum data) (1996)
	World Bank Environmental Indicators (1999)

	Social

Combating poverty

Demographic dynamics and sustainability

Promoting education, public awareness and training

Protecting and promoting human health

Promoting sustainable human settlement development

Economic

International cooperation to accelerate sustainable development in countries and related domestic policies

Changing consumption patterns

Financial resources and mechanisms

Transfer of environmentally sound technology, cooperation and capacity-building

Environmental

Protection of the quality and supply of freshwater resources

Protection of the oceans, all kinds of seas and coastal areas

Integrated approach to the planning and management of land resources

Managing fragile ecosystems: combating desertification and drought

[image: image2.png]



[image: image3.wmf] 

urban

 

rural

 

peri

 

-

 

urban

 

Pressure

 

State

 

Response

 

Environmental

 

Economic

 

Social

 

urban

 

rural

 

peri

 

-

 

urban

 

urban

 

rural

 

peri

 

-

 

urban

 

peri

 

-

 

urban

 

Pressure

 

State

 

Response

 

Environmental

 

Economic

 

Social

 

Managing fragile ecosystems: sustainable mountain development

Promoting sustainable agriculture and rural development

Combating deforestation

Conservation of biological diversity

Environmentally sound management of biotechnology

Protection of the atmosphere

Environmentally sound management of solid wastes and sewage-related issues

Environmentally sound management of toxic chemicals

Environmentally sound management of hazardous wastes

Safe and environmentally sound management of radioactive wastes

Institutional

Integrating environment and development in decision-making

Science for sustainable development

National mechanism and international cooperation for capacity-building in developing countries

International institutional arrangements

International legal instruments and mechanisms

Information for decision-making

Strengthening the role of major groups


	Climate change

1. CO2 emission intensities

2. Greenhouse gas concentrations

Ozone layer depletion

3. Ozone depleting substances

4. Stratospheric ozone

Air Quality

5. Air emission intensities

6. Urban air quality

Waste

7. Waste generation

8. Waste recycling

Water quality

9. River quality

10. Waste recycling

Water resources

11. Intensity of use of water resources

12. Public water supply and price

Forest Resources

13. Intensity of use of forest resources

14. Forest and wooded land

Fish Resources

15. Fish catches and consumption: national

16. Fish catches and consumption: global and regional

Biodiversity

17. Threatened species

18. Protected areas

Socio-economic Indicators

GDP and Population
19. Gross domestic product

20. Population growth and density

Consumption

21. Private consumption

22. Government consumption

Energy

23. Energy intensities

24. Energy mix

25. Energy prices

Transport

26. Road traffic and vehicle intensities

27. Road infrastructure densities

28. Road fuel prices and taxes

Agriculture

29. Intensity of use of nitrogen and phosphate fertilisers

30. Livestock densities

31. Intensity of use of pesticides

Expenditure

32. Pollution abatement

33. Official development assistance


	1. Housing

1.1. Indoor space

1.2 Outdoor space

1.3 Amenities and sanitation

1.4 Security of tenure

1.5 Costs of housing and access to housing

2. Services and employment

2.1 Accessibility and quality of commercial services

2.2 Accessibility and quality of health services

2.3 Accessibility and quality of educational services

2.4 Accessibility and quality of recreational services

2.5 Accessibility and quality of transport services

2.6 Accessibility and quality of protective services

2.7 Accessibility to and safety of employment

3. Ambient environment and nuisances

3.1 Air quality

3.2 Water quality

3.3 Noise

3.4 Solid waste disposal

3.5 Exposure to natural hazards

3.6 Weather conditions

3.7 Land quality and urban landscape

4. Social and Cultural

4.1 Social integration

4.2 Community organisation

4.3 Absence of crime

4.4 Extent of cultural activities
	I Shelter

Provide security of tenure

1. Tenure types

2. Evictions

Housing rights

3. Housing price-to-income ratio

4. Land price-to-income ratio

Equal access to credit 

5. Mortgage and non-mortgage

Access to basic services

6. Access to water

7. Household connections

II Social development an eradication of poverty

Equal opportunities for safe and healthy life

8. Under-five mortality

9. Crime rates

Social integration and support disadvantaged groups

10. Poor households

11. Female-male gaps

III Environmental management

Promote geographically-balanced settlement structures
12. Urban population growth

13. Water consumption

14. Price of water

Reduce urban pollution

15. Air pollution

16. Wastewater treated

17. Solid waste disposal

Prevent disasters and rebuild settlements

Effective and environmentally sound transportation system

18. Travel time

19. Transport modes

Mechanisms to prepare and implement local environmental plans and local Agenda 21

IV Economic Development

Strengthen small and micro-enterprises, particularly those developed by women

20. Informal employment

Encourage public-private sector partnership and stimulate productive employment

21. City product

22. Unemployment

V Governance

Promote decentralization

Encourage participation and civic engagement

Ensure transparent and accountable governance

23. Local government revenue and expenditures

VI International cooperation

Enhance international cooperation and partnerships


	Forestry

Deforestation

Wood consumption

Preserving intact forest areas

Watershed protection

Biodiversity

Encroachment into natural habitats

Area of natural habitat

Habitat fragmentation index

Species threatened with extinction or extirpation

Total natural area converted by development

Area of secondary forest

Land use

Nutrient removal/balance

Erosion rates

Ratio natural/cultivated cover

Ratio of perennial/annual crops

Vegetation cover increase

Arable land affected by waterlogging

Arable land affected by erosion

Water pollution

Concentration of pollutants in water bodies

Faecal coliform counts

Biological Oxygen Demand (BOD)

Chemical Oxygen Demand (COD)

Heavy metal concentrations

Air pollution

Emissions of particulates (TSP, PM10, or smaller)

SO2

Lead

Global environmental problems

Climate change

Emissions of greenhouse gases

Institutional capacity

Number of staff trained in environmental law

Promulgation of new environmental regulations

Number of environmental audits completed

Existence of environmental laws and agencies

Active NGOs

Share of environmental expenses of total budget





5.2 Indicators for the peri-urban area in the south of Mexico City

The rural-urban links in the peri-urban area are more complicated than rural and urban systems themselves. In this work, however, a “simplistic” approach was made to establish the framework for peri-urban areas. 


Under this scheme selecting the general themes of indicators for urban and rural areas can be made based upon the available information in Mexico.

Table 2 shows the checklist for rural and urban indicators compiled for peri-urban area (page 11). It shows eight main themes with subdivisions according to the type of system (urban or rural). The “type” pressure, state, response, was assigned according to the methodology of the OECD for indicators developed at a national level (INEGI/INE, 2000).

In Table 3 an abstract of the indicator checklist is shown.

	Classification
	Number

	Themes
	8

	Urban
	50

	Pressure
	10

	State
	29

	Response
	11

	Rural
	58

	Pressure
	15

	State
	32

	Response
	11


Table 3. Abstract of indicators checklist

Most of the indicators are “shared” between the two areas (urban and rural). However, rural areas have some specific indicators due to specific activities and to the conservation area occurring within it.

Probably the most difficult part of the analysis of the indicators is to try to balance the checklist. This means having equivalent or proportionate number of indicators in each theme and type (P-S-R). This list is still in the process of being analysed.

Another important point to emphasise is the availability of information for the indicators. Even where coverage of statistical information in Mexico is sufficiently broad, some of the indicators are expressed in qualitative terms (e.g. degree of urbanisation) while some others still need to be recorded, especially those related with agriculture inputs.

The next step in the work on indicators for South Mexico City will be to establish the relationships amongst them. This means that it is still necessary to establish the relationship of the “pressure” indicators to the “state” indicators and what has been done or needs to be done in response to the problems generated by the “pressure” activities.

The use of GIS for working with the indicators will focus on the whole peri-urban area not microscales. It is felt that analysing microscales would not allow application to policy for the whole area. 

Table 2. Rural-Urban Indicators checklist

	URBAN
	TYPE
	RURAL
	TYPE

	SOCIODEMOGRAPHIC
	
	SOCIODEMOGRAPHIC
	

	Population
	
	Population
	

	Population growth
	P
	Population growth
	P

	Population density
	P
	Population density
	P

	Net migration gain and loss
	P
	Net migration gain and loss
	P

	Total population
	S
	Total population
	S

	Age trends in population
	S
	Age trends in population
	S

	Urban population growth rate
	P
	Urban population growth rate
	P

	Housing
	
	Housing
	

	Habitable area per person
	S
	Habitable area per person
	S

	
	
	
	

	ACTIVITIES
	
	ACTIVITIES
	

	Percentage of population employed
	S
	Percentage of population employed
	S

	Number of activities
	S
	Number of activities
	S

	Number of population/activity
	S
	Number of population/activity
	S

	
	
	
	

	LAND USE
	
	LAND USE
	

	Land use patterns
	
	Land use patterns
	

	Total area in significant land use categories
	S
	Total area in significant land use categories
	S

	Area used for streets
	S
	Acres of cropland that have been converted to developed land
	P

	
	
	Forest Land acres
	S

	Land area in parks and wildlife refuges
	S
	Land area in parks and wildlife refuges
	S

	Number of acres of public open space
	R
	
	

	Parks and playgrounds as percent of urban area
	R
	
	

	Number of trees in urban “forest”
	S
	
	

	Open space in urban villages
	S
	
	

	Green spaces (compared to total urban area)
	S
	
	

	Conservation areas
	
	Conservation areas
	

	Number of acres of major terrestrial ecosystems
	S
	Loss of primary forests/total primary forest remaining
	P

	Number of biogeographical regions with adequate protected areas
	S
	Percent of significant natural areas protected
	R

	Acres of environmentally sensitive areas
	S
	Acres of environmentally sensitive areas
	S

	Length of heritage rivers
	S
	Length of heritage rivers
	S

	Soil erosion
	P
	Soil erosion per acre of cropland
	P

	
	
	
	

	Recreation
	
	Recreation
	

	Acres of park lands per person
	R
	Acres of park lands per person
	R

	Acres of conservation land intended for public use
	R
	Acres of conservation land intended for public use
	R

	Public access sites on lakes and rivers
	R
	Public access sites on lakes and rivers
	R

	
	
	
	

	ENVIRONMENT
	
	ENVIRONMENT
	

	Air pollution
	
	Air pollution
	

	IMECAS in the area
	P
	IMECAS in the area
	P

	Exposure of population to air pollution and noise
	S
	Exposure of population to air pollution and noise
	S

	
	
	
	

	Landscape
	
	Landscape
	

	Changes in land use
	P
	Changes in land use 
	P

	Specific types of human land use
	S
	Specific types of human land use
	S

	
	
	Agricultural practices
	S

	
	
	Forestry
	S

	Mining
	P
	Mining
	P

	Important focal points
	S
	Important focal points
	S

	
	
	Lakes, rivers and other water features
	S

	Degree of urbanisation
	S
	Degree of urbanisation 
	S


Cont. Table 2.

	
	
	Biodiversity
	

	
	
	Animal
	S

	
	
	Plants
	S

	
	
	Number of endangered species
	P

	
	
	Number of protected species
	R

	
	
	
	

	INFRASTRUCTURE
	
	INFRASTRUCTURE
	

	Public transport
	
	Public transport
	

	Access to public transport
	S
	Access to public transport
	S

	Number of routes of public transport
	S
	Number of routes of public transport
	P

	Expenditure in infrastructure/hab
	R
	Expenditure in infrastructure/hab
	R

	Regulations for traffic
	R
	Regulations for traffic
	R

	
	
	
	

	ECONOMY
	
	ECONOMY
	

	Employment
	
	Employment
	

	Employment rate
	P
	Employment rate
	P

	Unemployment rate
	P
	Unemployment rate
	P

	Type of occupation as % of total
	S
	Type of occupation as % of total
	S

	
	
	Agricultural employment
	S

	
	
	
	

	Finance
	
	Finance
	

	GDP per capita adjusted
	S
	GDP per capita adjusted
	S

	Environmentally adjusted Net Domestic Product
	S
	Environmentally adjusted Net Domestic Product
	S

	
	
	
	

	Income
	
	Income
	

	Poverty index
	S
	Poverty index
	S

	Income distribution
	S
	Income distribution
	S

	
	
	
	

	Resource Use
	
	Resource Use
	

	Industry type and number
	S
	Annual acreage in field crops
	S

	Industrial Use of toxic materials
	S
	Feed production and use balance
	S

	
	
	Farm acreage
	S

	
	
	Key natural resources harvest
	S

	
	
	Values of key natural resources
	S

	
	
	Crop land per habitant
	S

	GOVERNMENT
	
	GOVERNMENT
	

	Policy
	
	Policy
	

	Number of plans and programmes related to environment
	R
	Number of plans and programmes related to environment
	R

	
	
	
	

	Investment
	
	Investment
	

	Amount invested on environmental/protection measures
	R
	Amount invested on environmental/protection measures
	R

	
	
	
	

	SOCIETY
	
	SOCIETY
	

	Public participation
	
	Public participation
	

	Number of NGO in the area
	R
	Number of NGO in the area
	R

	Number of activities held by the local government for public participation held per year
	R
	Number of activities held by the local government for public participation held per year
	R


6. CONCLUSIONS

The development of indicators with the participation of different organisations has included a wide range of sectors. Nevertheless, they are not exhaustive. Further work is necessary in the development of indicators for urban areas and to carry this on by extending this work to the peri-urban areas (especially in metropolitan areas). 

Consideration of the peri-urban area by the local authorities in Mexico will give another opportunity to manage these productive areas. The outcome should be to make them more productive and efficient with respect to the conservation of natural resources. The indicators will help local authorities by providing tools to identify the needs and deficiencies amongst the population and the natural areas. Furthermore, it should be possible to track performance not only with respect to environmental concerns but on the economic and social aspects. In this way, sustainability performance can be followed through different time periods over the short, medium and long term.

The use of additional tools to manipulate indicators such as digitalisation and manipulation in a Geographical Information Systems, may help to facilitate the task of decision-making. 
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