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With what other aspects (social, economic, environmental) would you relate these 

responses?

In the specifi c case of services, with what other regions of the country is their supply 

linked? Can the impacts be limited to the city?

Concerning the specifi c theme you are working on, what stakeholders would be involved 

in the DPSIR Driving Force-Pressure–State–Impact-Response model (government, private 

sector, NGOs, communications media, religious organizations, universities, trade unions, youth 

groups, indigenous groups, political parties).
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Other questions to complement the exercise

Institutional

Have local public institutions created new environmental management units?

Is there coordination between these units?  What mechanisms are used?

Are public personnel trained to manage these units?

How does the local government establish strategies to improve urban-environmental 

management? How are they implemented?

Local urban-environmental regulations

Identify the normative gaps that prevent effi cient environment management.

Which existing standards have actively encouraged urban environment management?

Do the norms concentrate on control instruments (supervision and fi nes) or economic 

instruments (tax incentives)?

Is there harmony between national and local urban environment norms?

Citizen participation

Are there norms that encourage citizen participation? What are the principal mechanisms 

(public hearings), principal contributions?

Are there coordination mechanisms with the private business sector?   What are they?  Are 

they effective?  Which are the principal contributions?

Information

Is there an urban environment information system?  How is information organized?

How is information disseminated? Who uses it and for what? 

Identify and assess the city’s environment policies.

Business social responsibility

Principal activities (link with the locality to mitigate damage to the environment) Develop 

and apply innovations

Relation between private and public sectors.  Coordination mechanisms.

Investment in environmental management

Principal programmes and projects, and amounts allocated.

Use of clean technologies.

Origin of investment funds.

Environmental education

Educational programmes

Awareness campaigns (solid waste, water quality)
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Annex 5: Example of indicators used in GEO Cities reports

GEO Lima and Callao

Table 1 Indicators used in GEO Lima and Callao

Demographic Dynamics

Demography

(P) Total metropolitan population (Number of people)

(P) Evolution of population in Lima and Callao: national level (%)

(P) Population growth rate (%)

(P) Population growth rate between censuses (%)

(P) New inhabitants per year

(P) Population density – inhab/km2

(P) Global fertility rate (children/woman)

(P) Composition of population: men-women (%)

(P) Population under 15 years (%)

(P) Population between 15 and 29 years (%)

(P) Population between 30 and 65 years (%)

(P) Population over 65 years (%)

(P) Population born outside Lima (%)

(P) Native language of metropolitan population (% by type of language) 

(P) Population in human settlements (%)

(P) Incorporation of districts (number of new districts)

Total indicators:  16

Socio-economic dynamics

Economy and 

poverty

P) GDP ($)

(P) GDP share of primary sector (%)

(P) GDP share of secondary sector (%)

(P) GDP share of tertiary sector (%)

(P) EAP in SMEs

(P) Sector where the head of household is employed (%)

(P) Unemployment rate (%)

(P) Informal employment

(P) Poverty (%)  

(P) Disparities in socio-economic levels (%)

(P) Monthly income ($)

(P) Distribution of socio-economic levels by cones

Total indicators: 12

Infrastructure 

and access to 

urban services

(P) Degree of housing units consolidation (% and type)

(P) Improvised housing (%)

(P) Length of stay in provisional housing (years)

(P) Metropolitan road network (Km and type)

(P) Metropolitan journeys (Number of journeys/day/inhabitant)

(P) Purpose of journeys (% and type)

(P) Cycling paths network (Km) 

(P) Drinking water and drainage network coverage (%)

(P) Water and drainage network (Km)

(P) Maintenance and replacement of pipes (type and %)

(P) Population receiving intermittent service (%)

(P) Continuity of drinking water service (hours/day)

(P) Pressure (S) State ( I ) Impact (R) Response
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Infrastructure 

and access to 

urban services

(P) Population with water service less than 6 hours/day (%)

(P) Price of water from the network

(R) Norms, plans, etc.

(R) Investments in housing programmes (type, $ and benefi ciaries)

(R) Formalizing property (number of plots formalized)

(R) Educational instruments (type and $)

Total indicators: 18 

Socio-economic dynamics

Education, 

information and 

citizenship

(P) Students enrolled (number)

(P) School centres (number, type and %)

(P) Population attending school (type and %)

(P) Average years of study (years)

(P) Illiteracy rate (/100 inhabitants)

(P) Illiterate women (/100 inhabitants)

(P) Illiterate men (/100 inhabitants)

(R) Environmental education programmes and projects (type and %)

(R) Citizen awareness programmes and projects (type and %)

(R) Environmental information programmes and projects (type and %)

(R) Initiatives by NGOs (type and %)

(R) Private enterprise initiatives (type and %)

(R) Local government initiatives (type and %)

Total indicators: 13

Health

(P) Health sector establishments (number and type)

(P) Medical attention (number of inhabitants per doctor)

(P) Medical services (number of beds/inhabitant)

Total indicators: 3

Vulnerability

(I) History of earthquakes (magnitude and intensity)

(I) Housing units at risk (number)

(I) Number of vulnerable people at risk

(I) Damage caused/phenomena ($ material losses and deaths)

(I) Incidence of phenomena of technological origin (% and type)

(I) Cost of natural disaster incidents ($)

Total indicators: 6

Local 

management

(R) Policy and administrative instruments (type)

(R) Capacity formation instruments (type and number)

(R) Environmental management control instruments (type and $)

Total indicators: 3

Natural sub-system

Water and 

drainage

(P) Surface water resources storage capacity (millions of m3)

(P) Treatment plants nominal production capacity (m3/sec)

(P) Volume of water produced and aquifer exploitation (m3/sec)

(P) Operating wells (number)

(P) Unitary water production (litres/inhab/day)

(P) Volume of water consumed (litres/inhab/day)

(P) Differences in consumption levels between districts (litres/socio-economic 

sector)

(P) Total demand for water (m3/sec)

(P) Water not counted (%)

(P) Pressure (S) State ( I ) Impact (R) Response
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drainage

(P) Domestic sewage production (m3/sec)

(P) Treated sewage (% and volume)

(P) Treatment plants operating (number)

(P) Collectors (number)

(P) Industrial establishments discharging into the drainage network (number)

(P) Industries that comply with industrial drainage regulations (%)

(P) Total volume of treated sewage (m3/month)

(P) Population with access to drinking water and drainage network (%)

(S) Concentration of DBO5 (mg/L), thermotolerant coliforms (NMP/100 ml), 

toxic metals (mg/L)

(S) Chlorine samples in cistern trucks

(S) Evolution of groundwater exploitation (m3/years)

(S) Drinking water quality in distribution system (% of acceptable samples)

(S) Drinking water quality from groundwater sources (% of acceptable 

samples)

(S) Sanitary quality of beaches (NMP thermotolerant coliforms/100 ml)

(S) Levels of aquifer exploitation (m3/sec)

(S) Water defi cit: production versus demand

(I) Children affected by ADDs (number)

(I) Incidence of water-borne diseases (number and type)

(I) Incidence of gastro-intestinal diseases (number)

(I) Incidence of diseases caused by polluted sea water (number)

(I) Incidence of diseases transmitted by food (number)

(I) Quality of groundwater samples (% of acceptable samples)

(I) Persons at risk from drinking water from wells with unacceptable 

bacteriological quality (%)

(I) Persons at risk from water from cistern trucks with unacceptable 

bacteriological quality (%)

(I) Economic cost of treating water and drains ($)

(I) Cost of depolluting water ($)

(I) Economic cost of monitoring water ($)

(R) Policy and administrative instruments (type)

(R) Technological physical intervention instruments (type and $)

(R) Drinking water coverage projections ($)

(R)Sewage treatment projections ($)

(R)Education and information instruments (type and $)

Total indicators: 41

Air

(P) Concentration of national industrial production (%)

(P) Concentration of national vehicle fl eet (%)

(P) Growth rate of automotive fl eet

(P) Evolution of automotive fl eet (type of vehicles)

(P) Total number of vehicles

(P) Number of public transport vehicles

(P) Number of informal vehicles

(P) Age of vehicle fl eet (years)

(P) City’s most important industrial sectors (%)

(S) Emissions by type of industrial vehicles (%)

(S) Emissions of total suspended particles (ug/ m3/)

(S) Emissions of sulphur dioxide (ug/ m3/)

(P) Pressure (S) State ( I ) Impact (R) Response
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Air

(S) Emissions of nitrogen dioxide (ug/ m3/)

(S) Carbon monoxide emissions of (ug/ m3/)

(S) Concentration of sedimentable solid pollutants (tonnes/km2/month)

(S) Inventory of vehicle emissions (tonnes/year)

(S) Vehicle and industrial emissions (%)

(S) Contribution to producing pollutants by types of mobile and fi xed sources 

(%)

(S) Noise levels on main avenues in metropolitan Lima (decibels)

(S) Noise levels at Jorge Chavez international airport and surrounding areas 

(decibels)

(I)  Asthma incidence (%)

(I)  Incidence of ARIs (%)

(I)  People who die from air pollution (number)

(I)  People who die from ARIs (number)

(I)  Deaths caused by air pollution registered in Lima and Callao (number)

(I)  Children affected by ARIs

(I)  Economic cost of air pollution: monitoring ($)

(I)  Economic cost of air pollution: operational costs ($)

(I)  Economic cost of air pollution: effects on public health ($)

(I)  Policy and administrative instruments (types)

(I)  Economic instruments (types and $)

(I)  Physical intervention instruments (types and $)

(I)  Information and education instruments (types and $)

Total indicators: 33

Land

P) Size of city (km2)

(P) Urban area growth (hectares)

(P) Extension of urban land (hectares)

(P) Extension of agricultural land (hectares)

(P) Urban area occupied by industries (%)

(P) Factories in industrial zones (%)

(S) Total urban land area (hectares)

(S) General land use classifi cation (types and %)

(S) Plots formalized in risk, archaeological and natural reserves zones (number)

(S, I) Reduction of agricultural area (% and hectares)

(I)  Reduction of wetlands area (hectares)

(R) Policy and administrative instruments (types)

(R) Physical intervention and technological instruments (types and $)

(R) Information, education and citizenship instruments (types and $)

Total indicators: 14

Biodiversity and 

green areas

(S) Number and area of natural ecosystems (hectares)

(S) Identifi ed land species: fauna and fl ora (number and type)

(S) Identifi ed marine-coastal species: fauna and fl ora (number and type)

(S) Vegetal cover (hectares)

Total indicators 4

Built-up Sub-system

Patrimony

(S) Condition of patrimony

(I)  Affecting factors and their impact on patrimony (types)

(I)  Economic cost of patrimony recovery ($)

(P) Pressure (S) State ( I ) Impact (R) Response
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Patrimony

(R) Policy, administrative instruments (types)

(R) Physical intervention instruments (types and $)

(R) Information, awareness and education instruments (types and $)

Total indicators: 6 

Energy

(P) Principal energy sources (% and types)

(P) Energy reserves and consumption (% and types)

(P) Energy consumption in the city compared to national production (%)

(P) Electricity consumption (kWh/inhabitant/day)

(P) Number and capacity of hydroelectric power stations

(P) Effi ciency in energy use (types and %) 

Total indicators: 6

Total indicators  175

(P) Pressure (S) State ( I ) Impact (R) Response
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2. GEO Sao Paulo

Description of the 83 environmental indicators proposed for the city of Sao Paulo

Pressure

1. Population growth and density

2. Income inequality index (Gini)

3. Social inclusion/exclusion index

4. Municipal human development index (HDI-M)

5. Authorized and unauthorized settlements

6. Expansion of urbanized area

7. High-rise buildings favoured

8. Reduction in vegetal cover

9. Water consumption

10. Sewage and rain water destination

11. Solid waste production

12. Solid waste disposal

13. Atmospheric emissions

14. Modal transport distribution

15. Motorization

16. Consumption of fuels

17. Electric energy transmission

18. Electric energy consumption

19. Radio transmissions

20. Mobile telephone use

21. Potentially polluting activities

22. Agrochemicals use

23. Occurrences harmful to fauna

State

1. Air quality

2. Acid rain

3. Surface and underground water quality

4. Quality of water supply

5. Water shortage

6. Areas at risk of fl ooding and landslides

7. Erosion and blockage areas

8. Polluted areas

9. Earthquakes and tremors

10. Noise pollution

11. Electromagnetic pollution

12. Visual pollution

13. Historic, environmental and   archaeological 

patrimony conservation

14. Vegetal cover

15. Urban arborisation

16. Urban species diversity

17. Conservation units and related areas

18. Recreation areas accessibility

19. Synanthropic fauna and untamed domestic 

animals.

Response

1. Municipal master plan

2. Legislation to protect springs

3. Local Agenda 21

4. Environmental education

5. Environmental non-governmental 

organizations

6. Environmental taxation

7. Atmospheric emissions control

8. Control of emissions from noise sources 

9. Control of dangerous cargo circulation

10. Control of vectors, synanthropic fauna and 

untamed animals

11. Household harmony

12. Recovering areas at risk of fl ooding and 

blockages

13. Recovering erosion and landslides areas

14. Rehabilitating degraded areas

15. Investment in water and drainage

16. Investment in solid waste management

17. Recovering recyclable materials from solid 

waste

18. Investment in public transport

19. Increasing vegetal cover

20. Creating and managing conservation units

21. Rehabilitating and freeing wild animals

22. Fines for infringing environmental norms

Impact

1. Incidence of diseases associated with air 

pollution

2. Deaths from diseases associated with air 

pollution

3. Incidence of water-borne diseases

4. Deaths from diseases associated with water 

pollution

5. Incidence of diseases transmitted by animals

6. Deaths from diseases transmitted by animals

7. Occurrences of fl oods and landslides

8. Health risks from polluted areas

9. Microclimate changes

10. Cost of water collection, piping and 

treatment

11. Groundwater level overfl ow

12. Public health costs of air pollution diseases

13. Public health costs of water-borne diseases 

14. Public health costs due to diseases 

transmitted by animals

15. Costs of conserving and restoring historic, 

environment and archaeological patrimony

16. Property depreciation

17. Loss of urban attraction

18. Juvenile vulnerability index

19. Loss of biodiversity
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Annex 6: List of participants at workshops on preparing 

GEO Cities methodology, version 3

Mexico City, 27-29 November 2001.

List of participants

Mr. Orlando Altamirano, Director

Construambiente

Mr. Federico S. Burone, Regional Director 

International Development Research Center (IDRC) 

Regional Offi ce LAC

Mr. Alejandro Mohar

Centro de investigación en Geografía y Geomática “Ing. Jorge L. Tamayo”, A.C.

Centrogeo

Miss María Nájera

Centro de investigación en Geografía y Geomática “Ing. Jorge L. Tamayo”, A.C.

Centrogeo

Miss Julieta Velasco

Centro de investigación en Geografía y Geomática “Ing. Jorge L. Tamayo”, A.C.

Mrs. Mercedes Costa Rodríguez

Vicepresidente de la Asamblea Municipal del 

Poder Popular de Arroyo Naranjo (Vice Alcaldesa)

La Habana, Cuba

Mr. Oscar Emilio Flores Alonso,

Jefe de la Unidad Técnica de la Subgerencia de Saneamiento Ambiental

Alcaldía de San Salvador

San Salvador, El Salvador

Dr. Sergio Galilea Ocón

Intendente del Gobierno Regional Metropolitano de Santiago

Santiago de Chile, Chile

Mr. Hugo César Guzmán

Director General de Acuerdos y Cooperación International 

Secretaría de Medio Ambiente y Recursos Naturales Mexico, D.F. Mexico

Mrs. Ana Lucia Nadalutti La Rovere

Directora de Desarrillo Urbano y Medio Ambiente. Rio de Janeiro, Brazil

Mr. Alberto Costa Lopes

Instituto Brasileiro de Administracao Municipal (IBAM) 
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Mrs. Samyra Crespo

Parceria 21 

Mr. Napoleao Miranda

Parceria 21 

Mrs. Laura Valente de Macedo

ISER – Instituto de Estudios de la Religión. Rio de Janeiro, Brazil

Dr. Genoveva de Mahieu, Director

Instituto de Medio Ambiente y Ecología (IMAE), Vicerrectorado de Investigación y Desarrollo 

Universidad del Salvador

Mr. Iván Moscoso

Instituto para el Desarrollo, AC. Mexico D.F, Mexico

Mr. José Roque Nunes Marques

Manaus City Government

Secretario Municipal de Desenvolvimiento e Meio Ambiente SEDEMA. Manaus, Brazil

Mr. Fernando Patiño

UN-HABITAT – Regional Offi ce for Latin America and the Caribbean. Rio de Janeiro, Brazil

Dr. Augusto Paz

Government of City of Buenos Aires, Buenos Aires, Argentina

Dr. László Pintér

Senior Project Manager

International Institute for Sustainable Development (IISD). Winnipeg, Manitoba, Canadá

Mrs. Irene Pisanty

Coordinator of Presidential Advisors

Instituto Nacional de Ecología. Mexico D.F, Mexico

Mrs. Sonia Reyes

Instituto de Estudios Urbanos de la Pontifi cia Universidad Católica de Chile. Santiago de Chile, 

Chile

Mr. José Luis Samaniego

CEIBA. Mexico D.F., Mexico 

Ing. Jesús Miguel Sepúlveda

City of Bogota Mayor’s Offi ce 

Profesional de la Subdirección Ambiental Sectorial 

del Departamento Administrativo del Medio Ambiente (DAMA). Bogota, Colombia

Mrs. Izabella Teixeira, Director

Secretaria de Qualidade Ambiental nos Assentamentos Humanos, MMA. Brasilia, Brazil
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Dr. Claudia Sheinbaum

Secretaria del Medio Ambiente. Mexico D.F, Mexico 

Mr. Roberto Fernández

Miss Luz Elena González

Dirección Ejecutiva de Coordinación Institucional

Miss María Cristina Ruiz Ramírez

Dirección General de Gestión Ambiental del Aire. Mexico 

Arq. Miguel Angel Téllez Trevilla

Dirección de Impact Ambiental y Riesgo. Mexico

United Nations Environmental Programme

Dr. Nickolai B. Denisov, Programme Manager

UNEP / GRID Arendal

Mr. Morten Wasstol 

CEROI Project Manager 

UNEP / GRID Arendal

Regional Offi ce for Latin America and the Caribbean (UNEP/ ROLAC)

Mr. Kaveh Zahedi

Regional Coordinador, Division of Early Warning and Assessment

Mrs. María Eugenia Arreola 

Division of Early Warning and Assessment
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Annex 7: Impact strategy and communication activities

What is an impact strategy?

An impact strategy consists of steps taken to ensure the work done will result in real 

progress being made on key aspects or concerns.  By defi nition it is proactive with respect to 

public policies where government or citizen priorities may change or undergo modifi cations.  It 

is a dynamic process that identifi es and anticipates desired changes in the IEA/GEO process, 

for example in GEO Cities. 

Why?

In many cities/countries, IEA/GEO reports are a constitutional mandate; in others they are 

a voluntary government initiative and, in some cases, part of a broader central government 

monitoring and assessment programme.

In each of these cases it is important to know about any previous initiatives of the same 

type that may have failed, learn from the errors made and make suggestions for the report 

being prepared. Then the following questions must be kept in mind:

Why was the assessment made?

What happened to earlier assessments?

Who is participating in the assessment?

What relevant events are happening in the city/country?

When?

The impact strategy should be applied from the beginning of the IEA process (institutional 

arrangement) and undergo constant monitoring and assessment.  The local coordinator, 

together with the local team, will be responsible for applying this impact strategy.

Difference between impact strategy and communication activities

Impact strategy Communication activities

Purpose

It is meant to cause change and 

identify its role as an agent for 

change 

To ensure people understand the 

fi ndings and recommendations

Audience

Small group of key stakeholders 

and those who have access to 

other stakeholders 

Mass audiences

Period

Developed at the beginning of 

the assessment process, and 

then monitored and adjusted as 

it progresses 

As it is part of an impact strategy, 

it is usually implemented almost 

at the end of the strategy when 

fi ndings and recommendations are 

known
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Steps in an impact strategy

There are fi ve main steps in preparing an impact strategy, as can be seen in the following 

fi gure:

1. Creating a premise for change. What should be the assessment’s impact?

2. Managing relationships. Identify key stakeholders you wish to infl uence and look for 

opportunities to contact them.

3. Managing knowledge. Collect and analyse information for the assessment.

4. Managing opportunities.  Make this knowledge available to those who need to be 

infl uenced.

5. Monitoring and improving. Determine whether the impact strategy is working and 

adjust if necessary.

Step 1

Changes you wish the 

assessment to make

Step 5

External Monitor,

environmental 
policy
assess 

Other infl uences on 

decisions and improve 

and decision-makers

Step 2 (Who?)

Identify connections, 

decision-makers.infl uences, 

media, people working with 

NGOs, etc.

Step 4 (How?)

What opportunities are 

there? Publications, 

conferences and 

workshops, news articles, 

etc.

What are the key 
messages?

What are the 
presssing themes? 

Step 3 (What?)

Know-how to be acquired 

from the assessment and 

how it will be made

Who is involved in the 

process? Are they adding 

importance, legitimacy 

and credibility to the 

assessment?
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Target groups

As a part of communication activities target groups must be defi ned, key stakeholders who 

have to be infl uenced and who receive key messages from the GEO process.  In this respect, 

it is suggested that you:

Differentiate between users of information and those who transmit it• 

Prepare specifi c messages for each group• 

Analyse the audience’s characteristics• 

Consider its reach and credibility. Those who transmit messages should also be • 

considered in this analysis. Are you the person best suited to reach a certain target 

group?

Consider spokespersons• 

Examples of other more common target groups: 

Government planners• 

Politicians• 

Researchers and analysts• 

Non-governmental organizations (NGOs)• 

General Public• 

Schools and universities• 

Industry and business• 

Indigenous groups• 

Media• 

Communication effectiveness and effi ciency 

In this respect, in the communication and subsequent impact process, a difference must 

be made between the concepts of effectiveness and effi ciency.

Effectiveness of communication: The messages should be received by the target audience, correctly 

interpreted, remembered for a long time, and should trigger appropriate action.

Effi ciency of communication: This obeys the concept of reaching the maximum number of people per 

unit cost.

In short:

Communication = Signifi cance + Number
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Communication activities

The following activities are suggested:

Printed: Electronic/digital products

 • Report

Executive summary• 

Periodic reports n key themes• 

Bulletins• 

Newspapers• 

Posters• 

Calendars• 

Atlas• 

Internet• 

CD-ROM• 

Web site• 

Presentations

Visual and verbal (graphs, videos, • 

music)

Attention cycles

When preparing and implementing the impact strategy and communication activities, it 

is important to be aware of the attention cycles of the most pressing themes and, of course, 

touched upon in the GEO report. The levels of attention will encourage stakeholders to take 

part in the initiatives proposed.  Knowing that the process is under the public radar will also help 

to pinpoint where the report will be useful by providing new information and recommendations 

on action.

The bibliography shows there are three important phases of public attention paid to different 

themes, and the environment is no exception:

Phase 1.  During the fi rst phase, before the theme attracts much public attention, the 

principal functional change is the gradual increase in scientifi c and analytical capacity through 

research, monitoring and making assessments.  After an extended period, characterized 

by relatively low public attention, there is a gradual increase in some institutions in society’s 

capacity to confront new themes, mostly because of historic circumstances and as to how the 

theme is perceived.  During this period of low attention, it is improbable that new institutions 

will become involved and participate. 

Phase 2. The following period, marking the second phase, is a rapid increase in public 

attention. During this time of public and political attention, there will be a new defi nition of 

leadership in the institutions already part of the movement and new institutions will need to be 

added. Iin this phase of a particular theme’s evolution, it is important to recognize the need to 

form coalitions and, by working together, to provide an impetus.  These coalitions are the basis 

on which a common understanding of the problem can be reached, as well as how it might 

be solved.  Effective management of emerging themes will be an incentive to form coalitions 

instead of simply promoting participation by individuals or isolated groups of stakeholders.

Phase 3. A third phase of interactions is associated with the period when public attention 

is at its peak and continues through the consequent decline in attention.  During this period, 

connections between “awareness intensive” and “action intensive” management functions 

become more frequent and often go in the two directions of: knowledge causes action; and 

action leads to knowledge.
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 The following fi gure summarizes the attention cycle:
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