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1. A LOOK AT THE PROBLEM'S COMPLEXITY

In 1994 a first Master Plan for cleaning Santiago's atmosphere had just been
completed. It was a successful plan of the government of President Aylwin,
through which Chile had returned to democracy: it received top government
support throughout its design and implementation and it demonstrated beyond
doubt that democracy could be more effective than dictatorship for facing the
real problems of the people. Santiago's air quality clearly improved over these
years; a key indicator showed that the number of preemergency and emergency
episodes declined steadily, from 13 in 1990 to only 4 in 1995.

1Innovative Development Institute, Barros Errazuriz 1954, of. 1109, Santiago, Chile, e-mail: adel-
valle@idi.cl.
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Three concrete results have been achieved over a 5-year period in Santiago, Chile, in a
process addressed to managing through participation the difficult air quality situation
of this 5-million-person metropolis: (1) a highly complex problem has become
manageable, (2) a legitimate and effective Prevention and Decontamination Plan is in
operation, and (3) citizens and the government are mutually committed to this process.
This paper describes how these results have been achieved by applying Innovative
Development, a social systems methodology developed by the author and co-workers
and applied in many fields over the last 20 years. Following a review of the problem
and results that have been achieved, an explanation is offered for why a participative
methodology is necessary for dealing with a highly complex problem like the current
one. The fourth section provides a brief outline of the Innovative Development
methodology. The last section presents the case itself, describing three stages. In
the short space available we have tried to balance the practical, methodological, and
conceptual issues of this case and this approach.
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Yet Santiago's air quality remained a complex challenge, and like the Hydra,
it showed many heads.2 It was far from complying with the established air quality
standards for both paniculate matter and ozone. While concentrations of small
particulates (PM-2.5) had been falling, concentrations of larger particulates had
increased and the rate of reduction in these pollutants was too slow to reach the
desired quality standard in reasonable time. The ozone standard was being vio-
lated over 30% of the time in the city. Notwithstanding, the Master Plan allowed
the introduction of natural gas, which would increase ozone significantly within
a few years. New problems were surfacing, such as pollution by sulfates and
poly cyclic aromatic hydrocarbons. A compensation system for freezing industry
emissions seemed still far from implementation.

The Master Plan consisted basically of technical measures geared to reduc-
ing emission factors. At the start of the process it was not clear to what degree
these measures could be consolidated and made permanent. It was equally
unclear what ought to be the complete scope of additional actions that could
ensure that the city would actually meet its air quality standards. Moreover, there
was no coherent consideration of many other actions that also affect the city's
air quality: construction of new roads, housing projects, transport system, urban
development plans, and energy use. In the absence of such measures, there was
no assurance that air quality would not revert as the city continued to grow in
area, the demand for trips continued to rise, and the circulation of cars continued
to increase. As a transport study had suggested, "The rate at which the problems
are solved or reduced is generally lower than the rate at which they are created
or exacerbated" (CEPAL, 1995).

The usual way of facing such problems was trial and error. Trolley buses
were common in Santiago until 1978, when they were dismantled. In 1992 two
private lines that crossed the downtown area were initiated, promising that in the
near-future 300 trolleys, for a total investment of U.S. $60 million, would be in
operation. Two years later, however, the trolley company filed for bankruptcy and
left a debt of U.S. $1.5 million. Testing of less contaminating bus technologies
had been proposed but never carried out thoroughly. Bicycle paths and parking
facilities were built, only to be left in disuse and disrepair. Bus fare collectors
had been used in some lines and then disappeared. A daily restriction to the
circulation of 20% of cars, initially used as an emergency measure, had become
permanent for 9 months each year. Many observers blamed the restriction for
the growth in the number of cars and for congestion, as people tended to buy
additional cars in order to avoid it.

The institutional side of the problem was also difficult. Responsibilities
related to air quality in Santiago were dispersed among 8 ministries, 32 munic-

2 This metaphor belongs to Dr. Raul O'Ryan, a former student of the author at whose initiative the
process presented here started. The current section is based on O'Ryan and del Valle (1996).
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ipalities, 3 other public services, the state-owned petroleum company, the just-
created National Environment Commission (CONAMA), and the Regional Gov-
ernment of the Metropolitan Region, Under the new government of President
Frei, no one held sufficient power in this scenario, and the Special Commission
(which had carried out the Master Plan under the powerful aegis of the Minister
of the Presidency) was simply becoming the regional office of CONAMA, with
only a handful of lawyers, engineers, and other professionals. Moreover, it was
also required to deal, at the broader scale of the Metropolitan Region, with other
environmental problems such as sewerage and solid waste.

2. WHAT HAS BEEN ACHIEVED TO DATE THROUGH
PARTICIPATION?

Following a 4-year period of systemic and participative work with Inno-
vative Development methodology, which included the formulation by the gov-
ernment of a new Decontamination Plan, three concrete achievements could be
identified at the end of 1998.3

2.1. A Highly Complex Problem Has Been Made Manageable

Through methodical participation, an integrated vision of the challenge of
cleaning Santiago's air has been created. By bringing together the views of all
significant actors, this vision covers the whole scope of this problematic situa-
tion of the city. It shows explicitly that this situation has many dimensions that
interact and that it cannot be simplified. Furthermore, it is an action-oriented
vision, which provides directly a structure for managing the decontamination
process. It is called the Management System of Santiago's Air Quality and is
presented by means of the Innovative Development tool called the action map.
This is a vision that has evolved, reflecting the learning process in decontami-
nation through which the city is going.

2.2. A Legitimate and Effective Plan Is in Operation

The participative process that contributed to preparing the Prevention and
Decontamination Plan gave it legitimacy, by obtaining its proposals directly from
representative citizens of Santiago. It also gave the Plan effectiveness, by exam-
ining each one of its proposals from all viewpoints for ensuring its practicality.
3 This section and the final one follow a presentation made at the opening session of the Launch-

ing Workshop for the Clean Air Initiative in Latin American Cities, sponsored by the World
Bank 2-4 December 1998. The Initiative's web site has transparencies from the presentation. See
http://worldbank.org/html/edi/cleanair.
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Finally, the participative process made all this particularly strong by reaching
consensus for all its proposals.

2.3. Citizens and Government Are Mutually Committed

The participative process has evidenced high commitment and motivation
from both citizens and government officers. Hundreds of citizens have given
freely their time to participate in seminars and workshops. A leading group of
citizens has played a decisive role in guiding and coordinating the process. Three
actions that for Chilean culture are pioneering have already been practiced in the
Plan's follow-up activities: (a) government officers gave account of their work to
the citizens, (b) citizens made evaluations of progress, and (c) citizens proposed
priorities for government action.

3. WHY A PARTICIPATIVE METHODOLOGY?

In this section we provide grounds for using a participative methodology
which goes beyond the commonly accepted view, in the policy-making world,
that participation humanizes and legitimizes action and is thus desirable. Such
a view often leads people with a humanistic and democratic outlook to favor it
uncritically, regardless of how effective participative action might be in actual
practice. We argue for a different notion, namely, that participation is the only
way to face complex problems effectively, provided that it is carried out with
the appropriate concepts and methods.

Santiago's air quality situation is typically complex, problematic, or messy.4

Some characteristics that people usually observe, and especially feel, in complex
situations like this are as follows.

• Infinity of themes: More every day.
• Infinity of related institutions: More every day.
• All disciplines apply and it is difficult to decide with which one to start.
• A feeling that others are simplifying the issues.
• Feelings of agreement and disagreement.
• Difficulties in communication: Are we talking about the same thing?
• Even greater difficulties for acting: Things appear to move backward more

often than forward.
• Everything seems to be related to everything: Where is the thread?

4Ackoff (1981, Chap. 4) gives, in the sense shown, a technical meaning to the term "mess" and
includes the "formulation of the mess" as a methodological step. His approach to this opening
step is intuitive, however, with no precise specification. The equivalent procedure in Innovative
Development involves formulating the action map, a tool presented below.
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• The usual trial-and-error tactics—experiments, pilot projects, starting at
a part of the problem, setting priorities, etc., help little; in spite of them,
complexity remains.

• The analytical tactics help even less: whenever models or detailed studies
are done from the perspective of any discipline, the above characteristics
are perceived to be amplified; as a result of this, complexity increases.

Complexity is then a characteristic of social reality that cannot be faced
effectively with the usual tools available. How do we face it in Innovative Devel-
opment? We start by understanding complexity as the output of observation pro-
cesses rather than a property of the things observed. Judging that something
is complex means that the observer's description instrument does not have the
capacity to give an adequate account5 of the thing observed. For instance, if a
regular user opens his computer, he will find it overly complex for lack of com-
mand of the distinctions necessary to describe it; but a computer specialist may
find it simple.

In the practical world there are always observers who utilize conceptual
frameworks to give account of observed things. If somebody judges some par-
ticular situation to be complex, he is in fact acknowledging that his conceptual
framework falls short of describing it in full.6 Such a judgment usually means
something else: that the situation is not only beyond his understanding, but also
beyond his control. If he used his framework for managing the situation, he
would find it nonmanageable.

We can now take one of the key steps of our approach, by asking the fol-
lowing question, which reverses the direction of the previous argument: Could
we specify a particular class of conceptual frameworks that may have the prop-
erty of giving account of any real-world situation, as seen by multiple observers,
to the satisfaction of these observers? If we could, both the understanding and
the practical management of complex social systems could be considerably
improved, with respect to the capabilities offered to date by the trial-and-error
and the analytical approaches. We have found that in fact we can do so, both
conceptually and in practice.

• Conceptually, we have specified the tool we call the action map, by
means of which any complex social system may in principle be described
through its actions, both actual and potential (del Valle, 1992). This tool
is introduced in the following section.

• In practice, we have conducted dozens of participative exercises in which
the action maps of a large variety of social systems have been formulated

5 The term "account" rather than "explanation" is used here, since the concern is with conceptual
frameworks rather than with theories.

6 In terms of Ashby's (1956) law, his framework does not have the requisite variety for describing
the social reality he is actually observing.
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to the satisfaction of their participants. Some of them have continued to
be used as reference frameworks for understanding and for managing the
corresponding systems.7

Consequently, through the action map, Innovative Development provides a
systemic alternative to trial and error and to analysis for dealing in practice with
complexity. It acknowledges and faces complexity by integrating into common
visions the experiences, knowledge, and intuitions of the past, present, and future
of all relevant actors, thus enriching the visions and the attitudes of each one.
The map is a systemic tool for participation.

4. INNOVATIVE DEVELOPMENT METHODOLOGY

Innovative Development may be characterized as a methodology for gen-
erating innovations and innovation capabilities, in simple or complex social sys-
tems, by means of participation. Its theoretical sources are found in the social
systems sciences, particularly in the works of Ackoff et al. Its development
started around 1978 at the Social Systems Sciences group of the University of
Pennsylvania (Wharton School) and continued at international agencies (UNDP,
CEPAL, OLADE), Chilean universities, and private consulting activities. At
present it goes on at the Innovative Development Institute in Santiago.

The conceptual development of this methodology was undertaken with
strong empirical groundwork, by means of research on energy policy and plan-
ning, environmental management, technology development, metropolitan gov-
ernance, urban transport, rural development, and other fields. Research sup-
port came chiefly from the IDRC (Canada). The most significant application
processes—all of them participative—have been a corporate innovative policy,
a town reconversion process, a regional development plan, the national policy
for traffic safety and its implementation, a decentralization study for a Ministry,
the design of an environmental management system, and Santiago's air quality
process (discussed here).

The methodology consists of four steps, which are all participative. Each of
the steps produces concrete results, and in practice they are combined in different
ways. The steps will be better understood by making reference to the action
map of Santiago's air quality, in its first version, which is shown in Fig. 1. The
methodological steps are as follows.

• Formulation of the action map: Creation of a vision for action in a com-
plex social system, concrete and reflecting consensus, which systematizes

7 For instance, the key component of Chile's National Policy for Traffic Safety, established through
participation in 1993 and fully operational in the Fall of 1998, is the action map of the National
System for Traffic Safety (CONASET, 1994).
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the whole action space of the system, both actual and potential. The map
is a vision of attainable and desired future for that system.

• Evaluation of development and maturity: Estimation of the distance from
the current situation to the attainable future and of the available capabil-
ities for attaining such a future.

• Study of potentialities:8 Systematic identification and evaluation of each
of the prospective actions of a self-sustainable nature that the system has
available to create the future shown by the action map.

• Design for action: For valuable potentialities, designing and implement-
ing the projects that would materialize them; this involves, in each case,
strategies for raising awareness of the corresponding potentiality and for
building up the instrument,9 in interaction with the actors of the social
system.

A key element of the methodology is naturally the action map. It is a tool for
the representation of social systems of any complexity. The action map provides
a particular kind of representation of a social system: It shows what it is doing
at present, as well as what it could do in the future. Its main components are
the basic lines of action (A, B, ...), which have to be understood as parallel and
interacting social systems. These lines have their own components, which are
the specific lines of action (A-l, ... , P-6).10

A line of action is a particular way of observing reality, by observing actions
rather than things. It is a social system that is apprehended as a unity and has
three types of components: activities, actors, and objectives. Lines of action at a
particular level correspond to the activities of the higher level. The action map
also shows a significant part of the environment of every line of action, which
consists of the remaining lines of action. Lines of action may or may not be
currently established in the real world, through actors effectively carrying out
activities, since the specification is also applicable to action under consideration.
In the map, established lines are shown by capital letters and nonestablished ones
by lowercase letters.

All methodological steps are carried out in practice through participation of
the relevant actors or stakeholders, who are convoked by an appropriate "group
of convokers" with legitimacy in the corresponding action space. Participants
are convoked from all parts of the space, seeking diversity and representation,

8 The notion of potentiality is another key concept of Innovative Development. Potentialities, in our
sense, are specific to the social systems in which they occur and are identified through matching
systems of requirements, resources, and instruments.

9 One of the three components of a potentiality; see footnote 8.
10 Lines of action are recursive. Further levels of particularity can be added if needed. Experience

has shown, however, that the two levels shown in the current example are sufficient for practical
purposes.
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in order to guarantee the synergy that this process requires. The first and second
steps are taken in a single workshop. The third one takes separate workshops for
each basic line of action. The last one takes separate processes for each specific
project being implemented out of the potentialities that are deemed valuable.11

5. THE EXPERIENCE: "SANTIAGO CLEANS SANTIAGO'S AIR"

Santiago's air quality experience started as a consulting study and is evolv-
ing toward full political consolidation. We distinguish three stages: inception
(1994-1995), the Plan (1996-1997), and the steps toward participative manage-
ment (1998).

5.1. Action Mapping and Initial Proposal (1994-1995)

The experience presently known as "Santiago Cleans Santiago's Air" origi-
nated when the Metropolitan Region directorate of the National Commission for
the Environment (CONAMA-RM) commissioned a study on institutional aspects
of air decontamination in Santiago from Dr. Raul O'Ryan. He is a researcher at
the Department of Industrial Engineering, University of Chile, who had partici-
pated as a graduate student in the initial research work that led to the Innovative
Development methodology, and he invited the present author to become a mem-
ber of the project team.

The study focused on the design of the Management System for Air Qual-
ity in Santiago. Its main activity was a workshop with 25 participants to for-
mulate the action map of this system, held in January 1995 and convoked by
the Regional Governor (Intendente) of the Metropolitan Region of Santiago and
the Mayor of Santiago, in his capacity as Chairman of the Coordinating Council
of Mayors of Santiago.12 Participants involved government officers, NGO mem-
bers, consultants, and university researchers. The study also involved subsequent
consultations with workshop participants, following the map's structure, through
which an evaluation was made of the existing institutional arrangements for man-
aging Santiago's air quality, at the ministerial, regional, and municipal levels.
The map received minor revisions through this consultation process. Some of
its messages are as follows.

• The scope of action needed to achieve effective management of Santiago's
11 The conduct of these workshops requires full command of Innovative Development concepts,

methods, and techniques.
12 Governance of the metropolis of Santiago, with 5 million inhabitants, is complex and largely

ineffective, because of three forms of government acting upon it: the central government, with 8
concerned ministries; the regional government; and 32 municipal governments. There is a Munici-
pality of Santiago, which has jurisdiction only over the center of the city. The Coordinating Council
of Mayors is a body with no formal authority.
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air quality is extremely wide, since it comprises 16 basic and 92 specific
lines of action. The map has been ordered to show the lines directly related
to emissions in the left and center columns and those accounting for other
factors in the right-hand column.

• Of those 16 basic lines there are currently 5 established, whose names are
capitalized on the map, and 11 nonestablished. At the level of the specific
ones, 36 have been established and 56 have not yet been.

• The established basic lines correspond chiefly to the system building
effort undertaken by the Special Commission for Decontamination of the
Metropolitan Region between 1990 and 1994. This effort was focused
on the control of emissions, including the monitoring and the norms that
made it possible, and on the management of emergencies.

The project report presented the proposal of the authors about what to do
next. "This is not a proposal for creating an institution, but rather for starting a
process. In specific terms, it is proposed to undertake a wide participative process
in Santiago in order to discover all the potentialities that the city may have for
improving and maintaining at a good level the quality of its air. This proposal
and its methodology make it possible to identify concrete and realistic actions,
and simultaneously to build the consensus and the commitment that are required
for implementing them effectively" (O'Ryan and del Valle, 1996, p. 158).

5.2. Participative Formulation of the Decontamination Plan (1996-1997)

In 1996, under new environmental legislation, the government received the
mandate to prepare an Atmospheric Prevention and Decontamination Plan for
Santiago. For this purpose the law specifies (1) a technical analysis and design
process that is to be carried out by the public sector, leading to a pre-Plan, and (2)
a 60-day period of citizen consultation, through which the pre-Plan is made pub-
lic, so that grounded observations can be made to it. The final Plan must consider
the observations made and the government must respond to them. CONAMA is
the government agency in charge of this process, under its Council of Ministers;
for the Plan work it established an Inter-Ministerial Coordination Committee and
several subcommittees.

In the context of this obligation, but going far beyond it, CONAMA ac-
cepted the proposal made by our team and established a project for carrying it
out, which was called "Santiago Cleans Santiago's Air." The project worked
under the political guidance of the Regional Director of CONAMA and the
technical guidance of the present author. Over an intense 8-month period the
project undertook a complete process of participative identification of poten-
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tialities, under the name of decontamination instruments,13 which involved the
following main activities.

• Establishing a joint convoking and management structure for the pro-
cess, involving CONAMA, the Regional Government, and the Ministry
on which CONAMA depends.

• Making sure that the time schedule of the participative process was coor-
dinated with the formal Plan and that the members of its subcommittees
were invited to participate.

• Establishing a Coordinating Group of the Participatory Process, formed
by 60 well-known and active people from the academic, cultural, business,
governmental, and NGO worlds. It reviewed the overall design, revised
the action map,14 proposed people to invite to the project activities, mod-
erated working sessions, and provided continuous monitoring.

• Organizing a 1-day Convoking Seminar, with some 400 attendants, at
which the action map and the working structure of the project were
presented. One working group per basic line of action was established,
through free registration. These groups held their first sessions in paral-
lel, to make proposals, and were convened to subsequent workshops. The
final plenary session, with presentations from all 14 groups, was highly
motivating.

• Conducting the 14 half-day Identification Workshops in which the decon-
tamination instruments were identified, with full consensus, by the 200
people who participated in them.15 All sessions were tape-recorded.

• Drafting, through experts in all 14 subjects under methodological super-
vision, the profiles of all the instruments that were identified by the work-
shops. Such profiles include (a) a detailed and unambiguous title, (b) a
technical description involving all components of a potentiality, (c) a pro-
posal for immediate action under the current conditions, and (d) a list of
actors who should be involved in the implementation of the instrument. A
draft book with the profiles from all 14 groups was mailed to all active
participants for review.

• Conducting the 14 half-day Validation Workshops in which the 258 instru-

13 The instruments were described as viable actions for the short, medium, and long term that are
required to decontaminate Santiago's atmosphere. They involve some activities and an organiza-
tional mechanism to carry them out. As examples, the following were mentioned: Vehicle circula-
tion restriction, territorial management plans, quality standards, educational programs, and episode
control plans. Air quality in the short, medium, and long term would depend upon how many and
which instruments are in operation.

14 Version 2 of the action map brought the number of basic lines of action down from 16 to 14,
through some mergers and the addition of a new basic line. It also changed some names of lines.

15 Only three lines of action required a second session; they were those related to controlling emis-
sions of large manufacturing plants, the transport system, and sociospatial management.
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ment profiles were reviewed and their final texts were adopted, again with
full consensus, by the 200 people who participated.

• Presenting the final version of the book Santiago Cleans Santiago's Air
(CONAMA, 1997) to a wider audience at the project's half-day Final
Seminar.

This process was linked to the formal Plan in two ways: (a) members of
the subcommittees attended the participative workshops and (b) lists of instru-
ments from the workshops were delivered to the Plan subcommittees. About one
half of the instruments included in the Plan came from the citizens' proposals
(CONAMA, 1997, p. 4). Those not included are available for incorporation at
the Plan updating exercises that are scheduled for years 2000 and 2005.

5.3. Toward Participative Management (1998)

The participative process to formulate the Plan is naturally leading to estab-
lishing in Santiago a full-fledged participative system for air quality manage-
ment. The Plan would become a part of this management system. The starting
point is a requirement in the Plan for participative follow-up: CONAMA should
set up a permanent mechanism for interaction among the citizens, environmen-
tal specialists, communicators, enforcers, and those charged with implementing
the measures. Its main duties would be (a) monitoring the measures and goals
established in the Plan and (b) identifying, evaluating, proposing, and modify-
ing instruments to be included in the Plan updating exercises scheduled for years
2000 and 2005.

Within this context, the most significant features of the current participative
process, after the approval and start of implementation of the Plan, are as fol-
lows.

• CONAMA's work in this area has been addressed to facilitating citizen
participation, which is understood as the effective capacity of the citizens
to have access to the Plan's operation and management for (a) obtaining
timely and relevant information, (b) delivering opinions and proposals, (c)
demanding that authorities meet their commitments, and (d) undertaking
concrete responsibilities by acting in their fields of competence.

• For this purpose three types of Participative Follow-up Instruments have
been identified and are being developed.
o Global follow-up of the process by the citizens: A coordinating group,

a documentation system for commitments and goals, environmental
impact indices, reception and channeling of citizen proposals, strength-
ening of participation capabilities, etc.

o Communitation: The plan's idea-force document, public communication
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system, media motivation system, annual participative follow-up con-
ferences, web site, etc.

o Program management: A mechanism for managerial homogenization
among executing agencies, citizen counterparts in studies, etc.

• The First Participative Follow-up Conference of the Plan was organized
jointly with the Coordinating Group (60 members: citizens and public sec-
tor) and held in October 1998. At this 1-day Conference, which attracted
350 participants, CONAMA accounted for the overall progress of the Plan
measures using a third version of the action map,16 which is updated and
more detailed than the previous ones. The public sector agencies in charge
of the Plan's measures also accounted for their work and the citizens made
explicit assessments of the progress made. Citizens also proposed working
priorities for the Plan in 1999 and those interested registered for designing
another five follow-up instruments.

• The evaluation of this initial follow-up process made with the Coordinat-
ing Group and CONAMA's need to prepare an updated version of the Plan
for year 2000 have led to the identification of some working principles
that will probably be established gradually: (a) the management system
of the Plan and the participative follow-up system should converge into
a single system of participative management; (b) the action map should
become consolidated as the general structure and logic of this manage-
rial system; (c) continuous work should be done on each line of action,
rather than sporadic large-scale conferences; (d) systematic work should
be undertaken to set up management systems in the basic lines of action
that are still nonestablished; and (e) remote work through the Internet
should be applied intensively in this process.

REFERENCES

Ackoff, R. L. (1981). Creating the Corporate Future, Wiley, New York.
Ashby, W. R. (1956, 1969). Variety, constraint and the law of requisite variety. Reprinted in Buck-

ley, W. (ed.), Modern Systems Research for the Behavioral Scientist. A Sourcebook, Aldine,
Chicago, pp. 129-136.

CEPAL (1995). Una evaluation critica de algunos aspeclos del desarrollo del sistema de transpose
urbano de Santiago de Chile, Unidad de Transporte, Comision Economica para America Latina
y el Caribe, LC/R.1529, Santiago.

CONASET (1994). Politico Nacional de Seguridad de Trdnsito, Comision Intel-ministerial para la
Seguridad de Transito, Santiago.

CONAMA (1997). Santiago limpia el Aire de Santiago, Annex Document to the Prevention and
Decontamination Plan, prepared by the Plan's Participative Process, National Commission for
the Environment, Metropolitan Region, Santiago, May.

16 It is available at the Plan's web site: www.idi.cl.

Managing Complexity Through Methodic Participation 379



del Valle, A. (1992). Innovative Planning for Development: An Action-Oriented Approach, Dis-
sertation in social systems sciences submitted to the University of Pennsylvania, University
Microfilms International, Ann Arbor.

O'Ryan, R., and del Valle, A. (1996). Managing air quality in Santiago: What needs to be done?
Estudios de Economia, Universidad de Chile, Santiago, Vol. 23, pp. 155-191.

380 del Valle


