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Abstract: The public-policy experience of designing and implementing the National
Energy Efficiency Program (NEEP) in Chile through a participatory process, between 2005
and 2007, is presented systematically. The principles and concepts on which it was based,
the specific actions that brought it into practice, and the impacts achieved in the first three
years, are all made explicit.
The crisis of Argentina-supplied gas that started in 2004 created conditions for actively
developing an Energy Efficiency (EE) policy in Chile; this 20-year-old claim from several
quarters was finally listened to by the political system. The strategy adopted by the
government involved three key elements: (a) making visible the significant potential of EE
for long-term energy sustainability; (b) promoting the initiative by means of an enabling
leadership style, which would bring together into a common endeavor actors from
government agencies, the private sector and civil society; and (c) designing the policy and
its key projects through strong participation methods, i.e., the interactive co-creation of
visions, objectives and action instruments through a specialized set of concepts and tools.
Following a description of the initial conditions and the strategy, the paper presents the
theoretical grounds, managerial principles and practical steps upon which the strategy was
built. This should provide a deeper understanding of the process, for making it replicable.
Such elements correspond to social systems thinking, or complex thinking, and are
integrated into a methodological model called Participatory Innovation.
The paper continues with a detailed description of the practical elements that were applied
to implement the strategy: (1) the political mandate of NEEP and the character of its
organization and operations; (2) the generation of its multi-actor political base; and (3) the
participatory design of its strategic agenda and some key specific projects. Subsequently, a
summary of achievements in the first three years of application of this strategy is provided;
it includes impacts on the political, operational, financial and cultural spheres, with
innovations under way in housing, transport, public administration, mining, manufacturing,
household devices and health.
The paper concludes with the authors’ view about the need for Chile to keep applying a
participatory and complex (i.e., non-simplifying) vision in its EE policy. The initial co-

creation process should continue to expand and to deepen in Chile, and should become a
comprehensive co-operation system, to make Energy Efficiency a permanent component of
the culture of every public service, every business company and every family.

1.-

Introduction: A high-impact, methodical experience

The purpose of this paper is to provide a comprehensive and systematic account of the
public-policy experience that took place in Chile for the design and initial implementation
of the National Energy Efficiency Program (NEEP), by means of a participatory process.
This experience took place between 2005 and 2007, within the appropriate context of a
crisis in natural gas supply from Argentina, and had three key characteristics that need to be
highlighted, which are inter-dependent:
•

An enabling leadership style, through which all relevant actors, in government, the
private sector and civil society, were convened to become active and creative
partners of the initiative.1

•

A systemic understanding of Energy Efficiency (EE) as a continuous process of
improving patterns of energy use, which should take place in all sectors and should
be made sustainable by incorporating relevant contents into society’s culture.

•

A participatory method, which made it possible to deal practically and effectively
with the whole complexity of this challenge, and to mobilize the creative capacities
of the actors convened.2

The body of the paper deals with the initial context given by the natural gas crisis and other
elements, the strategy that was defined to promote energy efficiency, the principles and
concepts on which it was based, the specific actions that brought the strategy into practice
and the impacts achieved in the three years covered by this paper.
Since it is too early for any impacts on energy intensities or consumption to be measurable,
the ones to be shown are process impacts, geared to the mobilization of energy-related
actors and resources that started in Chile. Four types of impacts will be described in the
paper: political, operational, financial and cultural. In each of these it is shown that the
participatory strategy applied in the NEEP has led to a mobilization of resources and a large
range of concrete products and impacts. Existing mandates and previous work in different
public and private sector institutions were taken advantage of and strengthened through this
participatory approach.
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Dr. Nicola Borregaard, co-author of this paper, was appointed by Minister of Economy and Energy Jorge
Rodríguez Grossi to lead this program.
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Dr. Alfredo Del Valle, co-author of this paper, was hired by the Ministry of Economy to provide
methodological support to this program. He is the author of the Participatory Innovation model.
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2.-

The context: the Argentinean gas crisis and other conditions
favorable to energy efficiency

The crisis of Argentina-supplied natural gas that started in 2004, created conditions for
actively intervening the demand side of the energy markets in Chile.3 The question at that
moment was whether this intervention would, once more, as in previous situations of
scarcity of supply, consist in an energy savings campaign of short duration, usually
successfully applied in events of water scarcity due to droughts, or whether a longer term
view should be taken and an Energy Efficiency (EE) strategy should be developed and
implemented, under considerable time pressure.
In the political decision that was made in favor of the latter, the following factors were
critical:
•

The crisis regarding the supply of natural gas was regarded to last possibly for a
longer period of time.

• The crisis was not as acute and severe as in the cases of droughts.
• Previous work on energy efficiency, either unpublished or not fully taken advantage
of, carried out by the National Energy Commission and some other public agencies
could be built upon.
• In parts of the Chilean academic sector as well as on behalf of international
cooperation agencies, such as the German Technical Cooperation, energy efficiency
had been a topic for decades and substantial resources had been invested in previous
years in search for raising awareness of the importance of the topic in the political
system.
•

The lack of decoupling of the growth in energy consumption to economic growth
was striking in the case of Chile, a country with an emerging economy that enjoyed
significant growth over the past two decades and was a candidate for membership in
the OECD.

•

First rough estimates of what might be saved through energy efficiency measures
and of the cost-benefit ratios, primarily based on the international experience, were
very convincing.
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In early 2004 Argentina started to apply strong restrictions to natural gas exports to Chile, leaving available
only the volumes corresponding to residential consumption. Such restrictions reflected supply shortages
which also affected Argentina’s consumers; they originated in low domestic prices for natural gas set by the
government, which provided no incentives for developing new supply capacities. Over the previous years,
Chile had made a significant process of fuel conversion to natural gas in industry, power generation and
residential consumption, along with investments to bring over the gas across the Andes, under the shelter of a
Protocol on Gas Integration and Natural Gas Supply signed by both governments in 1995. Such Protocol had
been understood by Chilean government and private investors to offer sufficient guarantees of supply
continuity.
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3.-

The proposal: A participatory strategy

Making an energy efficiency program effective and sustainable, however, was not trivial
for a country that had not made the deep economic and cultural learning from the energy
shocks of the 1970’s and 1980’s that Europe, North America and some Asian countries had
already made. An appropriate strategy was required, and the one adopted by the
government involved three key elements:
•

Making visible the significant potential of EE for long-term energy sustainability,
and showing that such a potential could only be tapped with the active participation
of new actors. Such actors would come from: (a) the energy-using sectors, such as
industry, mining, appliances, transport, housing and public administration; (b) many
government agencies that have significant contributions to make; and (c) several
organizations relevant to the subject that represent civil society and the private
sector.

•

Promoting the initiative by means of an enabling leadership style, by calling upon
such actors to become partners in the new endeavor, and by providing them with
effective capacity to contribute to the design and implementation of the program.

•

Designing and implementing the program and its key projects with the support of a
methodology that could provide appropriate guidance under the existing conditions.

The methodology that was applied is called Participatory Innovation and is described in the
following section. The specific activities carried out in the first three years, along with the
impacts achieved, are presented in the rest of the paper.

4.-

Conceptual grounds for the strategy: The Participatory
Innovation model

4.1 A social-systems view of energy
Any public policy is intended to promote some process of change in society. Understanding
such a process in the EE case is facilitated by a social-systems view (Del Valle, 2002) of
the National Energy System, as presented on Figure 1. This system performs its duties
within an environment that has a wide variety of components, from society and families to
world markets and technologies. The system has operations, such as drilling oil wells,
supplying electric power to homes and factories or changing light bulbs at home. It has an
organization for carrying out the operational responsibilities; in Chile it involves roles for
both private and state-owned companies, along with regulatory roles for the state. And it
has a culture4 that provides meaning and coherence to the whole; all members of the system
4

Following Schein (1984), the culture of a group is understood as a pattern of shared basic assumptions about
the correct way of perceiving, thinking and feeling about the group’s problems of external adaptation and
internal integration. Such assumptions are unconscious and are considered valid because they have worked
well enough over a long-term learning process, in which concrete problems of both types have been faced.
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unconsciously abide by the basic assumptions of its culture. The operations are directly
connected to the environment, in both directions, while the system’s culture receives
influence from other cultures in the environment. All three aspects are interdependent and
change together when they do.
Figure 1

Notice two, highly relevant points for the energy efficiency policy:
• Some basic, unconscious assumptions in the energy culture of countries like Chile
are: (a) the word ‘energy’ refers only to energy supply activities, not to energy use
activities; (b) energy-related matters are highly technical and only experts should
deal with them; and (c) individuals, families and most business companies have
nothing to do with energy-related activities.
• The most effective way of inducing a permanent change in a culture is by producing
sustainable changes in the operations and the organization of the corresponding
social system. For instance, a family might get permanent energy awareness once it
has substituted efficient light bulbs for incandescent ones.

4.2 Adaptation and innovation: Contrasting types of change
How does any change take place in a social system? Figure 2 shows the case of adaptation.
An event takes place in the environment, such as a rise in oil prices or the announcement of
a new technology. It is labeled problem or opportunity by the system actors, according to
its potential impact upon them; the same event may be a problem for a consumer and an
opportunity for a company. The event is perceived initially by the operations, is evaluated
as significant and some reaction is defined to face the problem or to take advantage of the
opportunity: an additional operation of the same kind of the existing ones is established (or
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some old operation may be closed). The reactive wave moves on to the organization, in
which the existing actors provide a place to the new operation. And finally reaches the
culture and may change some of its assumptions. A cycle of adaptation is set in, which
moves clockwise until a new balance is achieved between all three aspects of the system.
Figure 2

An example of adaptation in Chile’s energy system was the introduction of natural gas from
Argentina in the 1990’s, to take advantage of favorable price conditions and also to face the
severe atmospheric pollution of Santiago. Another, short-term, example is the restrictions to
energy consumption that are sometimes used to face supply shortages.5
Innovation is a different type of change and is outlined in figures 3 and 4. It originates in a
new vision of the system’s future that is not dependent on, or reactive to, specific events in
the environment, although it is indeed related to the environment as anything in the
system.6 It is proactive rather than reactive. Its starting point is the discovery and the
awareness of a potentiality, i.e., of a potential action that is feasible and valuable enough to
be undertaken. It also involves changes in operations, organization and culture, but the new
operations that become established are qualitatively different from the prior ones and
usually involve different actors. In an energy efficiency policy the new operations will be
related to energy use and will involve actors that are new to the energy system, such as the
suppliers of electric motors, transport services or light bulbs.
5

Developing countries are mostly adaptive social systems. Their histories may be seen as long series of
adaptations to events occurring in their environments. Their cultures value and promote adaptive behavior;
they are cultures of adaptation. This is significant, since the lack of adaptive capacity may imply severe losses
or damage under adverse conditions.

6

The EE policy initiative was more than an adaptive reaction to the natural gas crisis, as discussed above. Its
promotion did take advantage of the energy awareness raised by the crisis, but the motivation of its promoters
and supporters was deeper and oriented to the long term.
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Figure 3

How does the innovation process work? As shown in Figure 4, its starting point is the need
to raise awareness of the potential and to promote that it be tapped. Such awareness should
create motivation at the organizational level and lead to establishing a new actor, to execute
new operations geared to the potentiality. If the operations are well designed and
implemented they will show results that will actualize the potentiality and demonstrate that
it indeed exists and is valuable. This should reinforce the awareness and strengthen the
whole process. This is a positive feedback cycle, the cycle of innovation, and it runs
counter-clockwise. It goes beyond saying that this is not at all an automatic process, but one
that requires management and leadership.
Figure 4

7

4.3 Overcoming common sense: The complexity-participation nexus
Consider a minister of energy interested in setting up a comprehensive and high-impact
energy efficiency policy in a developing country with limited experience in this field and
no agency in charge. He faces a condition we characterize as high complexity, which
typically involves: (a) a large number of inter-connected issues; (b) a large number of interrelated actors, with or without conflicts among them; (c) a large number of inter-dependent
actions to be undertaken; (d) a large number of relevant disciplines and professions, with
their peculiar languages and methods; and (e) several non-communicated cultures at play,
such as the political, the academic, the business and the public service ones.
How could the public policy be started? Common sense normally advises: (a) use experts,
consultants, surveys and analyses of varied sorts as sources of knowledge, and (b) take one
or two highly-visible measures like introducing efficient street lamps or subsidizing lowfuel-consumption cars, with the support of a strong media campaign. This approach deals
with the complexity of the situation by simplifying it, in order to make it manageable. The
minister would not cover the whole situation, but just what he believes he can handle. Will
this approach work for the long run? Hardly so, since the next minister, who needs to
differentiate in order to survive politically, may not support the same measures and launch
his own ones, but only if he feels that energy efficiency is still attractive at all. Such
experience may leave a strong frustration among those involved, and may postpone any
attention to the subject for another decade. Only as an exception might permanent
capacities become established, with autonomous funding, but this is certainly not the rule.
Going beyond common sense, the key to an alternative approach –which turns out to be
highly effective– is not to simplify but rather to deal with the whole complexity of the
situation and to consider it as a significant source of wealth. In this case the minister would
convene all actors to become his allies, would consider aspects of energy efficiency that
could make other aspects feasible, would present energy inefficiency as the deep cultural
lack it in fact is, and would not miss the details, nuances and cultural insights that make
things work in practice. The minister would now be able to describe the real world as it
actually is. He will have acquired the relevant descriptive capacity, or, in the technical
terms of the systems sciences, requisite variety (Ashby, 1956).
The alternative way is based on a theoretical principle that was originally proposed by Del
Valle (1992), which states that high complexity can be effectively matched through
methodical participation. It is based on the fact that no one can better describe the real
world as it is than the people who experience it day after day and know it from practice. In
this approach the minister would: (a) use the real-world actors as the key source of
knowledge, along with experts for technical issues, and (b) take a large number of measures
at the same time, so as to cover the energy efficiency field as widely as possible. His
policy-making process would apply effective methods to elicit the actors’ knowledge, to
systematize it and to convert it into effective action. Del Valle (1992, 1999, 2002 and 2007)
has developed such high-variety methods and tools and has applied them in a large number
of fields. They do have a high descriptive capacity because of their built-in logic, and
because they use methodically the appropriate instrument for dealing with nuances, details
and insights, which is human language.
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A word must be said about the notion of participation in this approach, which is labeled
strong participation (Del Valle, 2009). Notice first that a common usage of the term
participation refers to situations such as attending some event, being consulted about a
specific subject, voting among a few alternatives, being present at an assembly or being a
member of a focus group. In such instances the ground has been defined in advance by the
conveners, so that the individual has no chance of making any significant difference; such
are instances of weak participation. Strong participation, on the contrary, is what happens
when people are convened to create a future relevant to them, in a context of free and
effective interaction with other people similarly convened. It is the interactive co-creation
of reality by its relevant actors. It is a process that multiplies capabilities, enriches ideas,
humanizes people and dignifies them. With appropriate methods and tools it can be highly
effective and yield realistic outputs, and can be very attractive and fun for those convened.

4.4 Ten managerial principles: Building innovation systems and cultures
The discussions of the preceding sections are now brought together. The challenge is not
just to carry out one or two innovations but a large number of them, and to carry them out
synergically. This leads to a central question: How to build up an effective and sustainable
innovation system for energy efficiency as a whole, which may generate a permanent
stream of diversified and effective innovations? The focus is now the whole energy
efficiency system rather than individual measures. It is not even possible to separate
individual impacts, since the number of projects and initiatives is normally large7 and
strong and permanent interactions take place among them and among the actors in charge.
It is the joint effect of these interacting projects which brings about the overall impact of
the policy, rather than the separate effects of specific projects.
The answer to the above question is practical, and is found by applying a set of ten
managerial principles that make it possible to match the real-world complexity –rather than
ignoring, missing or simplifying it– by building up a capability for effective action that is
equally complex. Such principles are:
1. Understand energy efficiency as a social system – not a physical or technical
one: The physical effects of energy efficiency actions, in any particular situation,
take place in the context of broader interactions in the political, social, economic
and cultural spheres of society. The action capability to be built should be able to
impact upon such broader spheres and should be understood as a system of social
actors rather than a physical or technical system.
2. Declare the political intention to build a wide action system: This is a key act of
leadership. It was accomplished in this case by coining the name National Energy

7

Around 100 projects and initiatives were actually designed and implemented by the NEEP, at different
degrees of completion, in the period under consideration. Some details are provided in section 8.

9

Efficiency Program8 and by stating that the central objective was to build such a
wide-ranging system. This idea proved motivating and provided a concrete and
practical focus for generating political will and for mobilizing action capabilities
from many areas of Chilean society.
3. Aim at knowing and actualizing the whole potential involved: There is always a
huge development potential behind any complex social system, which is latent and
in principle can be materialized. According to the nature of the field, it is often
visualized via idealized goal-setting (e.g., zero accident, scientific limits),
benchmarking studies or other procedures9. Visualizing the whole system potential
provides strong motivation for the actors to participate.
4. Mobilize a large and diverse number of people around this future-building
task: This is the most effective way to make sure that the whole complexity of
energy efficiency will be considered and no aspect of it will be missed. The people’s
stock of knowledge, experience and valuable insights is huge. Moreover, people are
normally willing to contribute, provided they will be respected and acknowledged,
and not exploited.
5. Apply an enabling leadership style – not a domineering one: A truly effective
leader in the complex world is the enabler of people to contribute proposals and
actions, not the controller of people. By facilitating the rise of new actors, such a
leader will have wide coverage of the field and faithful allies. A usual excuse for the
domineering style, i.e., the supposed ineffectiveness of participation, is based on a
confusion of participation with assembly-like activities.
6. Let the real-world actors create – not just the technicians: All interested ones
should be allowed to make proposals and contribute to implementation. Experts
usually know more about means, but real-world actors –managers, operations
engineers, architects, teachers, road designers, health officers– know better the ends
to be pursued and know the practical details.
7. Use specialized tools to externalize people’s knowledge: Non-expert knowledge,
though huge, is rarely tapped because it is not formalized and readily-available, or
explicit. In knowledge-management terms it is tacit, and needs to be externalized.
This difficulty is solved through the special methods and tools of Participatory
Innovation, the outputs of which will be presented further on. In systems terms, they
are high-variety methods and tools.
8. Generate via participation a clear blueprint for the system to be built: The
blueprint is provided by a strategic agenda which is prepared through the action
map tool (see section 7). It facilitates the leadership and coherence of the process by
providing a clear vision of future for the system to be built. This map provides a
8

In Spanish the name is “Programa País de Eficiencia Energética”; in literal terms it means Country Energy
Efficiency Program. It carries the added connotation of a program belonging to all citizens.

9

Benchmarking studies are common in energy efficiency.
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content-rich structure for achieving a common understanding of the system to be
built and for managing in practice the process of building it up, i.e., the design and
implementation of the policy and its specific projects.
9. Implement a large number of inter-related and realistic projects: The high
complexity of energy efficiency, –which is a multi-dimensional challenge– can only
be matched with a large number of projects that cover all dimensions. No “star”
project can match such complexity by itself. Projects are identified via participation
to secure their realism, are designed in mutual interaction to secure their overall
impact, and are normally implemented as joint-ventures with participating actors.
10. Set up a multi-actor management system: An integrated management system for
the whole process is essential, but should not be built until the blueprint of the
system and the first significant group of projects are well defined. Otherwise it may
become just another instance of power struggles. It should have a management team
with systemic vision and social and technical strengths, deal with both strategy and
operations, and evaluate and re-design periodically the system through participation.
It may be clear that a consistent application of the above principles over an extended period
of time should produce not only a permanent stream of innovations, but also a coherent
system of innovations that are mutually reinforcing. At a deeper level it should produce
qualitative changes of great significance in the National Energy System:
•

The performance of new operations, such energy labeling of appliances, energy
efficiency audits or large-scale co-generation projects.

•

The entry of new actors into the system, such as energy efficiency consultants,
ESCOs or government programs that subsidize energy efficiency investments.

•

The incorporation of new contents into the culture of the system, such as the new
assumption that every family and every business company is responsible for the
efficiency of its energy use, and can actually do something about it.

4.5 The methodological steps of Participatory Innovation
The Participatory Innovation model involves four key methodological steps, which bring to
practice the principles of the preceding section. They are shown on Figure 5 and will now
be described in general terms. The specific situations occurred in the design and the initial
implementation of the NEEP are described in the respective sections of the paper.
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Figure 5

The Participatory Innovation Process
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© Alfredo del Valle, Ph.D., UAH.

1. Constitution of a Convening Capacity: The participatory process to build up the
public policy must be convened by a high-level group of actors. Such actors should
jointly cover all key themes of the field of action and all key types of actors in order
to provide legitimacy to the process. In this first step a systemic conception of the
process is proposed, the actors who could convene it are identified, a Group of
Conveners is formally established and this group takes over the strategic
management of the process. The key practical tasks of the conveners are to select
the actors that will participate in the process, to define implementation priorities and
to contribute to the design of the management system.
2. Creation of the Vision of Development: In this step an attractive and viable vision
of the future of energy efficiency in the country is created. It arises from the
knowledge, experience and visions of the participating actors. It is practical, actionoriented and content-rich. It fully respects the complexity energy efficiency, and
makes it understandable and manageable. By doing so, it facilitates the motivation
and commitment of the actors to build up such a future. It also provides a diagnosis
the current level of development. It is carried out through a workshop of 25-30
participants, by using the Action Map tool and its building techniques.
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3. Generation of the Project Portfolio: The set of projects that could be undertaken,
in order to achieve the future envisaged in the Vision of Development, is identified
and defined conceptually in this step via participation. Implementation priorities are
also proposed. Participants apply the already-mentioned concept of potentiality,
which refers to the sustainable action capacity that lies behind any successful
innovation, by means of a tool of the model called Potentiality Profile. They do so
in a series of methodical workshops that may involve hundreds of participants and
may identify hundreds of potentialities. Each priority project is defined conceptually
in a methodical session with people who know its subject in depth, in which a
Potentiality Profile is prepared.
4. Design of the Management System: Projects are given priorities and a design is
prepared for the system that will provide long-term management to the process. It
should make sure that the priority projects be effectively implemented and that
innovation will continue taking place in the future. Its contents come from the
preceding steps and its outputs involve policies and management criteria, structure
of responsibilities and mechanisms for follow-up, evaluation and re-programming.
Once implementation starts, this management system takes over the duties of the
Group of Conveners.
The above steps yield not only the tangible outputs that were just described. As a central
consequence of strong participation they also produce a key set of intangible outputs that
belong to the cultural sphere and are essential for the success and sustainability of any highcomplexity process. Such outputs are also shown on Figure 5: awareness of the potential,
motivation, trust, consensus, a common language, leaderships, alliances, networks and
permanent innovation capacities. As a practical way for strengthening such outputs and
facilitating the whole process, all participants are often linked together on line, through an
inter-personal network supported by another tool of the model, called the Participatory
Workspace (PWS).

5.-

The strategy in practice 1: Mandate and organization

The strategy for the National Energy Efficiency Program (NEEP) was defined and started
to be implemented at late 2004 and early 2005 under particularly favorable conditions in
the government structure, since the Minister of Economy, under whose aegis the NEEP was
established, was at the same time chairman of the National Energy Commission (NEC).
This fact was significant since:
•

The institutional mandate of the Ministry of Economy involves the key energysupply-policy role of setting prices for electricity and hydrocarbons. It is also in
charge of several agencies whose active role was essential for this policy, such as
the Economic Development Agency (CORFO) that promotes innovation, the
Superintendence of Electricity and Fuels (SEC), the National Consumer’s Service
(SERNAC) and the National Standardization Institute (INN). It has a transversal
mandate and had no difficulty in establishing links with sectoral ministries and
agencies.
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•

The mandate of the National Energy Commission NEC was sectoral, focused on the
energy sources and the energy supply system. It was also in charge of the studies
required for price setting. Nevertheless, it did carry out some activities related to
energy efficiency in the context of its environment unit; it had dealt with efficient
public lighting in the past, with German cooperation support, and had recently
carried out studies of the energy efficiency potential.

Following the considerations that were presented in section 3, a political mandate and an
organizational structure were established for the NEEP, with the following characteristics:

6.-

•

The Minister of Economy and Energy was given, by the President of the Republic,
the responsibility for developing and implementing an energy efficiency program,
and for coordinating all relevant government agencies in this task.

•

The management unit of this initiative, under the NEEP name, was established at
the Minister’s cabinet.

•

A group of key actors of government agencies, the private sector and civil society
was invited to become conveners of the NEEP by appointing the members of the
Operational Committee, which would provide guidance and actively participate in
the NEEP activities on a permanent basis.

•

Shortly after the above group started working and the first technical activities took
place, the NEEP was officially launched at the Presidential Palace. The ceremony
was chaired the by Vice-President because the President was travelling abroad.

The strategy in practice 2: Building a multi-actor political
base

The enabling leadership style that characterized the NEEP was established from the outset
and was kept consistently in force throughout the period covered by this paper. Key aspects
were the broad membership in the Operational Committee of the NEEP and the open
management style. Table 1 presents the actors that were invited by the Minister of
Economy and Energy to become conveners of the NEEP by appointing their representatives
to the first meeting of the Operational Committee.
The membership in the Operational Committee remained basically stable over the period,
with some new actors becoming members along the way. Typical sessions of the
Committee took place on a monthly basis, involved some 20 to 25 participants, provided
wide information about what was going on in the field, openly discussed issues and
proposals in all areas in which the NEEP was getting involved, and included one or two
technical presentations about projects under way or other matters.
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Table 1
Conveners of the NEEP, who appointed the initial members of its Operational Committee
Ministries
Ministry of Economy and Energy (chair)
Ministry of the Presidency
Ministry of Finance
Ministry of Public Works, Transport and Telecommunications
Ministry of Housing and Urban Development
Ministry of Education
Ministry of Health
Business associations
National Confederation of Production and Commerce
National Industry Association SOFOFA
Chilean Chamber of Construction
Civil society organization
“Sustainable Chile” Program
Other government agencies
National Energy Commission
National Environment Commission
Economic Development Agency (CORFO)
Source: National Energy Efficiency Program, Ministry of Economy, 2005.

A very significant responsibility of the Operational Committee was to broaden the reach of
the NEEP by proposing who should be invited to its activities. This involved both building
up mailing lists for mass invitation to seminars and open events, and carefully selecting
participants to be invited to methodical workshops. The output of such workshops is the
subject of the next section.

7.-

The strategy in practice 3: Participatory design of the
strategic agenda and specific projects

The formulation of the strategic agenda was the first technical activity to be undertaken by
the NEEP, by means of a Vision of Development Workshop. The Action Map tool of
Participatory Innovation was used for this purpose and the agenda is presented on Table 2.
The resulting map is a blueprint of a real-world system the participants propose to build up
in Chile, which is called National Energy Efficiency System.
The map was formulated by a workshop of 30 participants, who had been selected by the
Operational Committee. Basic selection criteria were to have the widest possible
representation of all relevant actors of energy efficiency in Chile, along with a few experts.
Diversity in areas, regions, professions and other criteria was also sought. Designing the
map took one, very intensive working day; all work was done in plenary session and the
output reflects the consensus of the participants.
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Table 2
Action Map:

National Energy Efficiency System

UPPER CASE: Established line of action (with actors, activities and impact)

A. Generation of energy efficiency culture

D. Economic policy framework

A-1
A-2

D-1
D-2
D-3
D-4
D-5

A-3
A-4
A-5
A-6
A-7
A-8
A-9
A-10
A-11
A-12
A-13

Public information on EE
Awareness-raising campaign in mass communication
media
Dissemination of individual advantages of EE for the
consumer
Advisory mechanisms to consumers for assessing their
energy saving potentials
Education program on efficient household energy use
Positioning of EE in public opinion as required behavior
Instruments for public recognition
Energy education
Dissemination of emblematic cases for education
INCORPORATION OF EE INTO CURRICULAR GRIDS
OF KEY UNIVERSITY PROGRAMS
Incorporation of EE into curricular grids of technical
education
Incorporation of EE into the school curriculum
Emphasis on EE in the national system for environmental
certification of schools

B. Formulation of a national EE Policy
B-1
B-2
B-3
B-4
B-5
B-6
B-7
B-8
B-9
B-10

B-11
B-12
B-13
B-14
B-15

Promotion of and integrated vision of EE which considers
quality, reliability and security
EVALUATION OF THE COUNTRY’S EE POTENTIAL
Identification and removal of public policy obstacles to EE
System of national EE goals
National indicative program of EE goals and actions
Policy of minimal EE standards
Incorporation of EE as a source in energy supply plans
Policy of support to distributed generation
Policies for cogeneration and use of residual energy
Incentives to the diversification in exploration and
exploitation of hydrocarbons and other national primary
energy sources
Consideration of EE in the evaluation of public investment
projects
Policy for urban development with EE
Promotion of RRR (reducing, recycling and re-using)
Institutional structure for EE
Mechanisms for public-private cooperation for EE

C. National system for EE monitoring and control

Lower case: Non-established line of action

Policy of free and transparent prices and Exchange rates
Freedom of energy trade
FLAT TARIFFS POLICY
Non-discriminatory tax policy
Policy for imported fuel prices reflecting importation parity

E. Regulatory framework for energy efficiency
E-1
E-2
E-3
E-4
E-5

Establishment of minimal EE standards
Establishment of national EE standards
Coordination and complementation in regulations and legislation
Adjustment of the regulatory framework of energy supply to EE
Removal of entry barriers to distribution of electricity and
hydrocarbons
E-6 Incorporation of EE, quality and safety to regulations for medium
and high tension
E-7 Cogeneration and other energy integration systems
E-8 Regulation of the use of minimal standards in motors and
transformers
E-9 Minimal standards and promotion of EE in public lighting
E-10 Regulation of imports of second-hand equipment
E-11 Energy consumption standards for stand-by equipment

F. EE certification system
F-1
F-2
F-3

EE labeling and seals
Energy information on the life cycle of final products
Information about energy content in inputs and raw materials

G. Instruments and economic, tax and financial
incentives for EE
G-1
G-2
G-3
G-4
G-5

Consideration of EE in public financing of private investment
projects
Development of financing instruments
Development of incentives
EE investment fund
Incentive to energy service companies (ESCOs)

H. Promotion of EE in business companies
H-1
H-2
H-3
H-4

Incorporation of EE in Corporate Social Responsibility
Voluntary EE programs
Incorporation of EE criteria into Clean Production Agreements
Voluntary diffusion on energy performance of companies

I. Incorporation into international EE mechanisms

J. Sectoral EE policy and program on housing, buildings
and construction
J-1
J-2
J-3
J-4
J-5

EE STANDARDS FOR HOUSING
EE STANDARDS CONSISTENT WITH THE QUALITY OF
INTERNAL HOUSING ENVIRONMENT
Program for retrofitting and energy improvement in existing buildings
and installations
Promotion of energy management in buildings
Promotion of deconstruction instead of demolition of buildings

K. Sectoral EE policy and program on transport
K-1
K-2
K-3
K-4
K-5
K-6
K-7

Revision of specific taxes to fuels
POLICIES FOR PROMOTION OF PUBLIC TRANSPORT
Promotion of non-motorized means of transport
EE in terminals and modal Exchange stations
EE IN TRAFFIC MANAGEMENT
EE in management of transport fleets
Efficient vehicle driving

L. Sectoral EE policy and program on industrial use
(mining, agriculture and commerce)
L-1
L-2
L-3
L-4

Cogeneration of electrical and thermal energy
Use of residual thermal energies
Development of energy synergies among companies
Energy use of urban and industrial waste

M. Sectoral EE policy and program on energy conversion
M-1 Emission standards for large sources
M-2 Verification by load dispatch centers of availabilities, costs and
associated operational variables
M-3 Environmental impact standards for the use of hydraulic energy

N. Sectoral EE policy and program on the public sector
N-1
N-2
N-3
N-4

Removal of obstacles to public savings
Integration of EE criteria into the public procurement policy
Energy efficiency in existing public buildings
Sectoral EE policy and program in the municipal sector

O. Technological innovation for EE
O-1
O-2
O-3
O-4
O-5
O-6
O-7
O-8
O-9

RESEARCH INTO EE
Technological development for EE
Technology transfer
DEVELOPMENT OF EMBLEMATIC TRANSFER CASES
Training in companies with high energy intensity
Training in other companies and SMEs
Systems for EE benchmarking between companies
District heating and cooling systems
PARTICIPATION IN INTERNATIONAL KNOWLEDGE
NETWORKS

I-1 MAKING USE OF KYOTO PROTOCOL AND SIMILAR
Making transparent the contributions of EE to the reduction
MECHANISMS
of externalities
I-2 Preparation for the incorporation of EE as an international
C-2 System of indicators
competitiveness requirement
C-3 EE auditing system
I-3 Incorporation and dissemination of international experiences
C-4 Enforcement of regulations
C-5 Dissemination of results and impacts of EE programs
Action map generated in a Vision of Development Workshop, on 7 January 2005, by 30 actors of energy efficiency and specialists in the field. Participants were selected by the Convening Committee of the National Energy
Efficiency Program, whose members are public, private and civil society actors. The vision of development workshop and the action map are components of the Participatory Innovation methodology, which facilitates the
understanding of high-complexity innovation processes and makes possible their effective management.
C-1

Source: National Energy Efficiency Program, Ministry of Economy, 2005.

The structure of the map shows a large number of components that are called lines of
action. They correspond to areas in which there are, or there should be, permanent actors
carrying out activities in search for objectives implicit in the lines’ names. For instance, a
clear objective is implicit in the name of line H, “Promotion of EE in business companies”.
Lines of action are parallel and should be understood as inter-dependent actions; for
instance, the EE certification system (line F) and the sectoral policy on industrial use (line
L) would provide important support to the objectives of line H.
There are two kinds of lines of action, basic and specific. The basic lines, like those already
mentioned, are on boldface and should be understood as the dimensions of the system to be
built. The specific lines provide content, precision and detail to the basic; for instance, 13
specific lines provide content to line A, “Generation of energy efficiency culture”. All
names are expected to be self-explanatory. This particular map has 15 basic lines of action
and 96 specific ones. Some of the lines are printed on upper-case letters and most are on
lower case. The first ones are the established lines of action, i.e., those having actors,
activities and impact at the time the map is built. The other ones are non-established or
potential and correspond to areas that should be developed in the country.
What does this action map offer? This may be synthesized as follows:
•

A conceptualization of the whole task ahead for building Chile’s National Energy
Efficiency System, in its full wealth and complexity, and without simplification.
There are 15 basic areas to be developed in parallel, which are presented in
significant detail. This is, in other words, a vision of future for the system.

•

A diagnostic assessment of the progress made in this task. The map shows only 11
established lines of action at the specific level, out of 96, and not a single one at the
basic level. Some lines of action such as J “Sectoral EE policy and program on
housing, buildings and construction”, do show some progress, but according to the
participants it did not qualify as established. This is a measure of progress to the
envisaged future, and it clearly shows that Chile was just at the starting level.

•

A systematic basis for identifying the projects and initiatives to be undertaken in
order to build up the envisaged future. Every line of action is an area where concrete
potentialities exist; they should be identified and should be tapped by means of
specific projects. Thus, the map provides a practical basis for project identification,
which is done line by line.

On the basis of this map, a large number of specific projects were identified and prioritized
in subsequent, methodical workshops, for several basic lines of the map. Such workshops
typically involved 20 participants and took half a day. Table 3 shows, as an example, the
project portfolio for line F, “Sectoral EE policy and program on transport”, which also
includes initiatives on urban management.
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Table 3
Project portfolio for line F, “Sectoral EE policy and program on transport”
Basic knowledge
1. Development of an information and statistical system on EE for decision-making in transport and
territorial development, including base lines and follow-up indicators.
2. Follow-up of the state of the art in vehicle and fuel technologies.
Specific debates and proposals
3. Debates and proposals about EE urban models and priority to public transport.
4. Generation, evaluation and discussion of alternative scenarios for specific cities with high EE potential.
5. Evaluation and discussion of EE impacts of policies related to fuel prices, taxes and subsidies.
6. Evaluation and proposals about EE in the inter-urban freight transport system (truck, rail, ship, airplane,
ducts) considering externalities, with international benchmarking.
7. Generation, dissemination and application of EE management models in urban transport systems,
considering externalities (congestion, environmental impacts, safety) with international benchmarking:
congestion pricing, differed time schedules, timing, regulation of trip generation, parking management,
traffic management, and other.
8. Generation, dissemination and application of EE management models in urban freight transport and
logistics: fleet management, loading terminals, vehicle technologies, training of operators. etc.
9. Generation dissemination and application of EE management models in passenger transport: differed
school time schedules, trip harmonization, incentives to multi-modality, tele-work, shared cars, etc.
10. Evaluation of impact on EE of motorcycle dissemination in several cities, including benchmarking.
11. Promotion of EE initiatives by government, private and citizen organizations, based on international
experiences: incentives to public transport, incentives to bicycle, shared cars, etc.
12. Evaluation and continuous improvement of EE in transport systems of the armed forces.
Certification
13. EE certification, labeling (seal) and dissemination for all types of motorized vehicles.
Incorporation of EE into other policies
14. Incorporation of EE criteria in territorial planning instruments, down to the pedestrian scale.
15. Incorporation of EE criteria in the renewal of vehicle fleets of the public sector.
16. Incorporation of EE criteria in the Environmental Impact Assessment System.
17. Incorporation of EE criteria and life-cycle assessment in road infrastructure investment and its
maintenance.
Incentives
18. Incentive to energy management in business companies with transport fleets, including public transport
fleets.
19. Evaluation of, and incentives to, the incorporation of district energy systems (hot water, heating,
electricity, refrigeration, cogeneration, etc.) in urban, housing and industrial developments.
20. Policy to promote the use of bicycle including: segregated cycle ways, continuity and network building,
safe parking, obligation in concessions, obligation in urban developments.
21. Policy to promote walking, including: space, networks and circuits for pedestrians, obligation in
concessions, obligation in urban developments.
Awareness raising
22. Awareness raising and public education on efficient vehicle driving, starting at the educational system.
Transparency
23. Promotion of transparency in traffic information on concessional roads and infrastructure, for purposes
of traffic management, planning and consumer protection
24. Development of on-line mechanisms for dissemination of transport-related information to users.
Source: National Energy Efficiency Program, Ministry of Economy, 2005.
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Participatory design work was also carried out for the conceptual design of a large number
of specific projects and initiatives. To this end the Potentiality Profile tool of Participatory
Innovation was used in methodical workshops, which typically involved 10 to 15
participants and took 3 to 4 hours. As an example, Table 4 presents the profile for a project
on energy efficiency in public buildings, which involves several government agencies.
Table 4
An illustrative conceptual project design: “Energy efficiency in existing public buildings,
Phase 1. Pilot case in Public Works Ministry”
Requirement
To incorporate
the
management of
energy
requirements
into the
administration
of existing
public buildings

Instrument
Pilot Project at MOPTT, with the support
from SEC, DIPRES and MINVU, for
definition and testing of a model for
•
managing energy efficiency in public
buildings, which should involve:
• Inventorying of MOPTT buildings and
•
estimation of their economic energy
saving potential
•
• Review of international experiences in
the field
• Preliminary definition of management
•
models, such as:
¾ Call ESCOs for competitive bidding
•
for high-potential buildings
¾ Own energy management for
buildings of medium and low
•
potential
¾ Budgetary mechanisms which may
incentive energy savings
•
• Selection of pilot buildings and testing
of the models
• Evaluation and dissemination of results
Source: National Energy Efficiency Program, Ministry of Economy, 2005.

8.-

•

Resources
Potential energy savings in the public
buildings
Knowledge at the National Energy
Commission about energy saving
potentials in public buildings
Managerial capacities of public
building administrators
Capacity of the Budget Directorate
(DIPRES) to decide the use of savings
in public services
Managerial and technical capacities at
Ministry of Public Works (MOPTT)
Managerial and technical capacities at
Superintendence of Electricity and
Fuels (SEC)
Managerial and technical capacities at
Ministry of Housing and Urban
Development (MINVU)
Potential of the ESCO model (energy
service companies) for energy
management of public buildings

Impacts: The achievements of the first three years

Four types of impacts will be shown: political, operational, financial and cultural.
8.1. Main political impacts
•

The following actors become active members of the Operational Committee of the
NEEP: 8 ministries, 4 public agencies, 6 business associations, and 3 civil society
organizations.

•

The NEEP was launched by the Presidency of the Republic.

•

The NEEP´s “Advisory Council”, with two regular meetings per year, brought
together six Ministers, as well as the Presidents of two of the most relevant business
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associations (the National Industry Association SOFOFA, and the Chilean Chamber
of Construction), and four outstanding academic experts, national and international,
and non-governmental representatives, appointed by the President of the Republic.
•

The NEEP maintained collaboration and performance agreements with ten different
ministries and public services, including, amongst others, key political ministries
such as the Ministry of Finance

8.2. Main operational impacts
Table 5 presents the areas of work of the NEEP with the different public agencies and
ministries. In each case concrete products have been generated already in the years between
2005 and 2008. An example is listed in Table 6 for the case of Industry and Mining.
Table 5
Areas of work of NEEP with different public agencies and ministries, 2005-2007
Sector or Area
Housing and
buildings
Transport

Public
administration

Mining

Industry

Line of work
Insulation of houses
Certification of energy consumption in houses
Energy efficiency in social housing
Management of transport
Certification of energy consumption in vehicles
Policy instruments for increasing energy
efficiency in passenger and freight transport
Energy efficiency in public works and
infrastructure
Energy efficiency in public buildings
Energy efficiency in government procurement
Energy efficiency in public lighting, especially
street lighting
Energy Efficiency in large mining companies and
energy efficiency in small and medium sized
mining operations
Energy efficiency in large companies
Energy efficiency in SMEs

Actor in charge
Housing Ministry

Ministry of Transport

Ministry of Public Works
Ministry of Finance
Ministry of Finance (National
Procurement Service)
Superintendence of Electricity and
Fuels
Ministry of Mining

NEEP, with Industry Associations
NEEP, with National Industry
Association as well as Economic
Development Agency (CORFO),
and National Council for Clean
Production
NEEP

Promotion of an energy efficiency service
industry (concept of Energy Service Companies,
ESCOs)
Household
Energy efficiency labeling of household
Superintendence of Electricity and
devices
appliances (starting with refrigerators and light
Fuels; National Consumer’s Service
bulbs)
General public
Awareness campaigns, integration of energy
National Environment Commission
efficiency into education at primary, secondary
and
and tertiary level
Ministry of Education
Source: Own elaboration based on presentations by directors of the NEEP
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Table 6
Example of products generated by NEEP in Industry and Mining, 2005-2007
Sector
Industry and
Mining

Products
Subsidy to co-finance the implementation of energy
audits in SMEs (small and medium sized enterprises)

Actor in charge*
Economic Development
Agency (CORFO)

Establishment of a Register for Consultants in Energy
Efficiency
Incorporation of energy efficiency in eight Clean
Production Agreements
Study to characterize energy consumption at the level
of SMEs
Creation of a Round Table on Energy Efficiency in
Large Mining Operations
Voluntary Agreements to reduce energy consumption
in the commercial sector
Annual Energy Efficiency Award

National Standardization
Institute (INN)
National Council for Clean
Production
National Energy Commission
(CNE)
Ministry of Mining

Study for the design of a preferential credit system
for energy efficiency projects
Implementation of promotion and discount for energy
efficient motors
Study and design of subsidy for energy efficient
motors
Industry survey (forestry, metal and metal-finishing
industry, wine industry)
Source: Own elaboration based on presentations by directors of the NEEP
*NEEP participates in the respective initiatives

NEEP with different Malls
National Confederation of
Industry and Commerce
NEEP, with CORFO and
German Technical
Cooperation
NEEP with ABB, WEG,
Siemens
NEEP
NEEP

8.3 Main financial impacts
Table 7 shows the funds that were mobilized by the NEEP from the national public budget
and the German bilateral cooperation. The table shows that there has been a substantial and
continuous increase of resources obtained by this Program.10 Also, public national funds
have clearly been the principal source of funding during these years, with a percentage
participation of about 90% in the period 2005-2008. The commitment by the German
Technical Cooperation at the beginning of the Program, however small it might sound at
first sight, was a decisive factor for leveraging the first national budget and starting up the
Program.

10

This trend is continued in 2009, with a total approved budget of about US$30 million (exchange rate of 650
pesos to the dollar).
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Table 7
Funds mobilized by the National Energy Efficiency Program, 2005-2008 (in million US$)
Source of funds
Chilean public funds
(National Budget)
German Technical
Cooperation (GTZ)
Inter-American
Development Bank
Global Environment
Facility

2005

2006

2007

2008

Total

0

1

3

13

17

0.2

0.3

0.4

0.4

1.3 (total commitment of
US$2 million over six years)
0.35 (total commitment of
0.6 over 18 months)
A total of US$ 2.6 million
approved in Project
Identification Form, for
2009-2012
A total of 80 million Euros is
committed for credits in
energy efficiency and
renewable energy projects
0.6

0.35

German Financial
Cooperation

International and national
0.1
0.1
0.2
0.2
private funds (Renewable
Energy and Energy
Efficiency Program,
together with the Energy
Agency of Berlin,
Procobre, numerous
private Chilean
companies)
Source: National Budget Law, years 2005, 2006, 2007, 2008. Numbers are approximate, with a fixed
Exchange rate of 500 pesos to the dollar.

Additional funds were committed by several public agencies in charge of different areas
related to energy efficiency. For example, the Economic Development Agency (CORFO)
financed directly the subsidy for co-financing energy audits in industry, and the National
Council for Clean Production financed directly the design, implementation and monitoring
of the Clean Production Agreements, which integrated energy efficiency as one of their
main elements. Certainly, most of the public funds leveraged considerable additional
financing on behalf of private companies and institutions. Estimates for these leveraged
funds are not available. However, the case of Spain indicates that the ratio between public
and private funds can vary considerable between the different sectors that are intervened, at
1 to 3.4 in the case of industry in general, up to 1 to 155 in the case of the energy sector
(IDAE, 2005).
8.4 Main cultural impacts
At the point of initiation of the NEEP, the concept of “energy efficiency” was hardly
known to the general public, and in the media it was too often confused with and taken to
be identical to the notion of energy saving.11 Over the course of the first two years of
11

See press releases at the time of launching the Program in early 2005.
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operation of the Program the media changed its perspective and understanding,
emphasizing the technological changes implied by energy efficiency initiatives. This is
reflected in the 220 articles and television reports published in specialized and mass media
about the Program and its activities during 2007.12 At the same time the Program
established a virtual community based on the Participatory Workspace (PWS) tool of
Participatory Innovation, which brought together more than 300 professionals during the
first year of operation, as well as a webpage with around 50.000 visits per year.
A first public campaign was launched in 2007, under the slogan “Follow the current – use
your energy efficiently”13, and an energy efficiency fair was held, with over 40 companies
and institutions exposing their products and services for one week on the central square in
front of the Presidential Palace, containing, amongst others, an installation of two houses
for visitors to understand basic concepts of energy efficiency in practice.
The International Energy Efficiency Day as well as the World Water Day were taken
advantage of to launch different educational initiatives. To deepen the impact at the
educational level, a program for capacity building of teachers was implemented together
with the National Environment Commission, CONAMA, specifically aiming at the more
than 500 schools that form part of the National System for Environmentally Certified
Schools.

9.-

Why is it necessary to keep the original principles? Towards
an Energy Efficiency culture in Chile

We conclude by stating our view that the basic principles through which the NEEP was
established and started its work should be kept under application in the coming years. They
have been described in this paper in detail and need not be repeated. A participatory and
complex (i.e., non-simplifying) vision of the Energy Efficiency action is necessary because
the field is wide and interconnected, and the only way to be effective is to work at the same
time and synergically in the whole action space. As demonstrated elsewhere and now in
Chile, EE is necessarily a multi-actor endeavor, involving government, business and civil
society, and any reductionism in this regard could be expensive for the country in the long
run.
The above statement applies with particular strength to the need for a sustainable culture of
EE in Chile. As discussed above, culture has to do with unconscious assumptions and it
takes long time, sustained and consistent messages, and especially action-oriented efforts,
to transform the existing assumptions into new ones. Under certain conditions such a
cultural change might take place following a deep shock, as occurred in the developed
12

2007 is the first year with a quantitative monitoring regarding this aspect. Internal memo, National Energy
Efficiency Program..

13

According to the evaluation of the campaign, carried out three months after the campaign finished, 62% of
the respondents still remembered specific energy efficiency measures promoted in the campaign.
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countries after the international oil crises of the 1970’s and 1980’s, which prompted them
to set up wide-ranging innovation efforts in EE. But developing countries including Chile
did not learn from the same crises and did not innovate, for reasons beyond the scope of
this paper. There is now a chance to bring this incipient cultural change process to maturity,
by keeping in force the EE process, to which a large number of people and organizations
contributed. The co-creation effort should continue and should give rise to a fully cooperational system, in order to bring EE into the culture of every public service, every
business company and every family in Chile.
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