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The project “Climate Technology Transfer Mecha-
nisms and Networks in Latin America and the Cari-
bbean (LAC)” was implemented by the Inter-Ame-
rican Development Bank (IDB) and financed by the
Fund for the Environment (FMAM).

Bariloche Foundation led the project actions aimed
at the transfer of climate change technologies (CCT)
(also called environmentally sound technologies,
ESTs, or TAR, for its acronym in Spanish) related to
energy efficiency and renewable energies.

This document offers an overview of the state of
the art of CCTs to date, their potential, and the main
regulatory, economic, financing, institutional, and
market barriers to their implementation. Similarly, it
describes the lessons learned from carrying out the
different studies that comprise the project and focu-
ses on overcoming the aforementioned barriers.

The information provided in this document does not
intend to offer an exhaustive analysis of the work
conducted by the Bariloche Foundation, but rather
represents a summary of the work carried out over
the course of the past four years. Readers who are
interested in learning more details can follow the
links included for each subject.
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Executive
Summary

This document presents the main results, lessons
learned, and proposals generated in the implemen-
tation of the project, “Climate Technology Transfer
Mechanisms and Networks in Latin America and the
Caribbean: The Renewable Energy and Energy Effi-
ciency Experience”

As can be observed in the map below, a significant
number of the region’s countries were beneficiaries
of the project, and the topics of study were fairly
heterogeneous and inclusive.

The methodology that was used took as its point of
departure the critical, exhaustive review of 22 main
studies, the 10 secondary studies that comprise the
project!, and the different activities carried out in
the course of the study!

All of these items contributed sufficient elements to
be able to compose a reasonable overview of the
state-of-the-art climate change technologies (CCT)
in the region, providing solid support for the deter-
mination of actions to promote the development
and transfer of said technologies.

In the table in Appendix 1, we present the main details of all the studies conducted and links to

those for which supporting documents can be obtained.
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The document is

comprised of two parts:

In the first, a cross-sectional view is developed,
providing valuable information about problems
that are common among most of the countries,
contributing to the search for solutions to over-
come difficulties and remove barriers that exist in
the implementation of CCT projects.

The second part presents the reviews of seven
studies developed within the project’s framework

with the goal of illustrating the different topics
addressed in Part One.

In this Summary, the contents are presented in
both narrative and in visual representations in or-
der to support ease of reading.

1. Part One: A cross-sectional view

The analytic framework developed rests
on three conceptual pillars:

Figure 1: A cross-sectional view

4).
N7

©

The project stands

out for the breadth

and depth of topics
covered, as well

I. The EST and their contribution
to sustainability

Ill. The country’s vision
for the promotion and
implementation of EST

‘ as the number

— of participating

(1] countries.
— —

Il. The State as a lever for public policies
that promote EST

A cross-sectional view provides valuable information
about problems that are shared by the majority of the
countries, leading to a search for solutions to overco-
me difficulties and remove barriers that are involved
in the implementation of EST projects.

Source: Bariloche Foundation, Design: Renato Ofa Polit
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Within this framework, the main recommendations that
have been collected are enumerated below, alongside their
respective pillars:

1.1 First Pillar: The CCTs and their contribution to sustainability

Achievement of objectives that go beyond the tainability itself, for example: local content, pro-
mitigation of environmental impact and the most motion of specific locations, stakeholder power,
immediate cost-benefit analysis, or the result of a and goals defined by sources and technologies.
partial, non-comprehensive analysis of CCTs’ role

may contribute to sustainability in the promotion The following diagram illustrates the proposed

e . . considerations:
of a specific CCT. It is necessary to take into ac-
count the various clauses that often influence sus-

Figure 2: The CCTs and their contribution to sustainability

Importance of an integrated
approach that incorporates an
analysis of added value chains
that develop around the applica-
tions of the proposed technolo-
gies.

Importance of keeping in
mind those factors that
go beyond the factors of
mitigation and adaptation
to climate change when
defining the implementa-
tion of tools that penali-
ze carbon emissions (Ex.
Avoiding so-called “car-

Convenience of development and
transfer of the EST in the region
going hand in hand with the pro-
motion of technological research
and development at the national
level.

bon leaks™).

Mitigation and adaptation policies that support
development that is compatible with the climate Py
o

Development policies that support decarbonization
strategies to reach the goal of 2 C (1.5)

Source: Bariloche Foundation, Design: Renato Ofa Polit
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1.2 Second Pillar: The State as a public policy
lever for its promotion

The State must play a key role in the preparation lopment and transfer of CCT, taking the following
and implementation of a public policy portfolio recommendations into account:
(general and sectorial) that facilitates the deve-

Figure 3: The State as a Public Policy Lever for Promotion of the CCTs

There is a need for countries to have clear and stable energy policies (where possible, state policies).

Source: Bariloche Foundation, Design: Renato Ofa Polit
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It is of vital importance to foster the widest par-
ticipation of all relevant stakeholders (both pu-
blic and private), both in the design phase and in
the definition of support mechanisms, to ensure
the long-term sustainability of these public poli-
cies and to promote the creation of permanent
inter-agency and multi-sectoral entities that will
foster the development and transfer of CCTs.

The experience of those countries that have made
significant progress in CCT implementation re-
veals the relevance of putting into practice an en-
tire battery of complementary policy instruments,
that cover multiple dimensions of the problem.

A significant part of creating an “ideal environ-
ment” consists of implementing incentive pro-
grams that factor in means of support such as:
investment subsidies, preferential financing, tax
benefits, standard portfolio programs, special ra-
tes, land use rights, construction of connection in-
frastructures, etc. More than 50 instruments were
collected from the analysis of different studies,
summarized in Table 1 in the Appendix, and then
associated with the studies that were conducted.

One of the major challenges when implementing
support mechanisms is related to their flexibility
or capacity to adapt to rapidly changing condi-
tions, as well as the establishment of time limits
for policy revisions and evaluations. These actions
send signals so that the market can develop in a
stable, predictable manner, controlling the intro-
duction of new technologies and giving certainty
to investments.

14

Because of their volume, the state’s purchases
can play a dynamic role within a specific market,
generating a critical mass (a baseline of demand)
that allows it to take advantage of the economies
of scale; to consider the possibility of executing
pilot projects; to foster confidence in a specific te-
chnology, especially if it’s a novel technology; and
to promote the role of the State as an example, to
the extent that speaking in favor of the CCTs is
legitimized by its implementation within the state
administration itself.

The deficit of human technical capacities constitu-
tes one of the main barriers to the further advan-
cement of TCCs within the countries in the region.
In this sense, the need to strengthen local tech-
nical capacities as part of human development
policies deserves particular emphasis within the
framework of the role of the State as a generator
of an “ideal environment” for the development of
these technologies. For capacity-building invest-
ment to bear fruit, it is vital to insert this effort
into the framework of state policies, with a sense
of continuity and long-term perspective.
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1.3 Third Pillar: The Country’s Vision in the
Promotion and Implementation of the CCTs

All of the countries in the region have expressed, rabilities that are presented by the economic and
in one way or another, their willingness to move socio-regional contexts (which have, of course,
forward with the transition to a new energy para- been exacerbated by the pandemic).

digm, without losing sight of !

Figure 4: Country’s Vision

A :I A

It is the responsibility of the deci-
sion-makers to define the techno-
logies that meet the conditions for
the implementation of incentive
programs that consider methods
of support, and at the optimal mo-
ment, to put them into practice,
all while taking into account the
country’s vision (comprehensive,
multidimensional, and systemic),
and considering the specific natio-

focused on a pa

ticular technolo
or instrument; i

which its attribut

nal priorities.

Source: Bariloche Foundation, Design: Renato
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Itis of primary importance to identify sectors whe-
re the effort will be emphasized, trying to avoid
the burden falling on lower-income sectors, par-
ticularly in those cases that will require support
measures or additional investment efforts.

The Pilot Projects. One relevant recommendation
addresses the implementation of pilot projects
as a strategy to reduce the uncertainty inherent
in the use of this type of novel technologies. The
pilot project’s reduced scale makes it possible to
better understand and manage risks and minimize
losses in the event that the promoted technolo-
gy is not feasible given the specific conditions of
a particular country. Pilot projects provide useful
information that allows better implementation of
the global project (improvement in processes,
etc.). They allow fine-tuning of the structures that
are necessary for the formation of a framework
that is conducive to the development of the TCCs,
such as the existence of specific training profiles,
financing strategies, incentive programs, required
deadlines, etc. They help increase users’ confiden-
ce in these technologies. One element to keep
in mind when addressing the economic-financial
aspects of a pilot project for non-modulable (or
poorly modulable) technologies, is that cutting
economies of scale significantly reduces the po-
tential benefits, thereby increasing the unit cost of
the project. In such cases, a simple extrapolation
of results can introduce significant errors. Thus, it
is important to include a study of the technolo-
gy in question in the potential market, which pro-
vides a solid basis for evaluating scalability and
cost-benefit impacts. It is of vital importance to
disseminate the results and knowledge acquired
through communication and dissemination cam-
paigns.

The importance of good management. Often,
analyses tend to focus too much on aspects re-
lated to investments in technology, overlooking
those aspects that are pertinent to the area of
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management, when in fact, inadequate manage-
ment can become the main obstacle preventing
the implementation of a particular technological
option. It is important to have models that facilita-
te adoption of the appropriate technologies and
assure the sustainability of the technological op-
tions that have been chosen and imply a substan-
tial reduction in the total of necessary investment,
contributing to the success of the measure to be
implemented. It is also relevant to implement a set
of performance indicators that allow continuous,
objective project monitoring, with the goal of eva-
luating the degree to which objectives have been
met, and to contribute to correcting or strengthe-
ning the strategies and orientation of resources,
helping achieve established goals.

Finally, the following figure underscores the im-
portance of a lack of good background informa-
tion.
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Figure 5. Background Information

Source: Bariloche Foundation, Design: Renato Ofa Polit

Lack of good background information, genera-
Ily the product of a lack of reliable, comprehen-
sive statistics on all energy and socioeconomic
activity in the countries within the region.

This lack constitutes an important barrier to
the development and transfer of EST to the ex-
tent that it does not foster the attainment of
indicators that offer a level of confidence that
allows appropriate decision-making with the
greatest likelihood for success.

(P
o

The need to expand and improve the processes
for collecting and processing information and
developing useful energy balances to facilitate,
among other things, the evaluation of the deve-
lopment initiatives for the development of EST,
providing background information for the analy-
sis of the possibilities of substitution among ener-
gies, and the competitiveness of prices and rates
among diverse sources.




Climate Technology Transfer Mechanisms and Networks in Latin America and the Caribbean 18

FOTO



19 Climate Technology Transfer Mechanisms and Networks in Latin America and the Caribbean

2. Second Part: Seven studies developed

within the project framework

Reviews of the seven studies are presented here,
with the goal of illustrating the recommendations
and reflections offered in the first part. The seven
studies were selected from the total, based on
the following criteria: inclusion of the themes of
renewable energies and energy efficiency; repre-
sentation of the three geographic regions (Mexi-
co, Central America, and the Caribbean; North and
South America; and the Southern Cone); possibi-
lities for replicability; originality or potential for
implementation; and anticipated impacts during
implementation.

The selected studies are as follow:

Economic valuation of the energy potential
of forest biomass in the North Huetar Region
of Costa Rica, which serves as a basis for the
formulation of policies that consolidate forest
participation within sustainable energy op-
tions

Action Plan for the Transition to Sustainable
Energy in the Galapagos Islands Archipelago,
2020-2040

Comparative analysis of energy solutions for
the Mendoza Andes, replacing the use of liquid
fuels for energy supply

Courses of action for taking advantage of sus-
tainable energy of residual biomass from the
African palm and rice (husk) agribusiness in
Ecuador for the distributed generation of elec-
trical energy

Low carbon development of Chilean indus-
tries: Cement. Roadmap proposal

Preparation of inputs that allow the design of a
regularization program for connecting users to
the electricity grid, focused on socioeconomi-
cally vulnerable households in Uruguay

Pilot Project of energy labeling homes in the
Autonomous City of Buenos Aires CABA
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This document seeks to be accessible to readers
with differing levels of previous specific unders-
tanding of and experience with the subject. It is
hoped that reading the document will provoke
ideas that can be transformed into reality and can
confer sustainability to the multiple CCT projects
planned in the energy sector, but which to date
have not managed to be implemented in Latin
America and the Caribbean (LAC).

For those readers who are particularly interested
in delving into a particular topic, they can find
general information on the projects developed in

20

Appendix 1, as well as links that will lead them to
an online repository where all of the documents
can be found.

It is hoped that the bleak prospects for grow-
th, climate risks, and post-COVID-19 recovery
will catalyze decisive action. Indeed, even thou-
gh the future presents challenges, particularly
in a post-COVID-19 world, this project indicates
that there is enormous potential with respect to
energy, for favoring and participating actively in
economic growth and in changing lives, especia-
lly for the most vulnerable.
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The project “Climate Technology Transfer Me-
chanisms and Networks in Latin America and the
Caribbean” was implemented in 2014 by the In-
ter-American Development Bank (IDB), financed
by the Global Environment Facility (also known
by its Spanish acronym, FMAM), approved by the
IDB Board of Directors in the same year, and com-
pleted recently.

Climate Technology Transfer Mechanisms and Networks in Latin America and the Caribbean

The general objective of the project was to pro-
mote the development and transfer of climate
change technologies (CCT, also called environ-
mentally sound technologies, TAR or EST) in La-
tin American and Caribbean (LAC) countries, with
the purpose of contributing to the final goal of
reducing greenhouse gas emissions and vulnera-
bility to climate change effects in specific sectors

3 In this TCC document, climate technologies or environmentally sound technologies (TAR), are understood as those technologies that
have the potential to significantly improve environmental performance compared to other technologies. Improvements can be reflected in
different ways, whether by causing a reduction in pollution or promoting more sustainable resource use, among other impacts. The concept
of EST also includes organizational and management procedures to improve environmental performance.



of the region (energy, transportation, forest moni-
toring, and agriculture).

To reach this goal, the project set out to encoura-
ge regional cooperation efforts and, by conduc-
ting studies, to support the planning and policy
definition projects at the regional and national le-
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vels. It was also proposed to serve as a platform
for the demonstration of policies and mechanisms
that facilitate the implementation of such techno-
logies, as well as focusing on the mobilization of
public and private resources. The following dia-
gram summarizes the objectives and strategies of
the project.

Figure 6: Objectives and Strategies

l

Promote collaborative
efforts at the regional

level
Constivir capacidades
locales para ioentificar, ava-
luar, desarrollar vy trasnferir
tecnologias ecoldgicamente
racicriales e@n América Lati-
. . na y el Carive °
Mobilize public ’ i
and private
resources

Serve as a platform for de-
monstration of policies and

facilitating tools

Source: Original design by the Bariloche Foundation.

Support planning process
and the creation of public
policies at the national
and sectoral levels
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Mexico’s National Ecology and Climate Change
Institute (INECC) led the first component of the
project, while a group of four executing institu-
tions were responsible for the implementation
of the other three components. Within the latter
group, the Bariloche Foundation was responsible
for coordinating the execution of activities in the
energy sector.

The energy sector is one of the priority sectors
for the implementation of climate change adap-

Climate Technology Transfer Mechanisms and Networks in Latin America and the Caribbean

tation and mitigation measures in the region. An
example of this is the generation of energy from
renewable resources and the implementation of
energy efficiency measures, prioritizing specific
initiatives according to criteria that include clima-
te change technologies, replicability, capacities,
priorities, and national circumstances.

The following figure summarizes the types of stu-
dies that were carried out in the framework of the
energy project.

Figure 7. Types of Studies Carried out Within the Framework of the Project’s Objectives and Strategies

What types of studies were included?

Pre-feasibility and feasibility studies for EE and
ER projects

Analysis, establishment and improvement of
the regulatory and normative frameworks of EE
and ER

Energy audits

EE and ER project modeling

Analysis and comparison of efficienct technolo-

Source: Original Design

gies for EE and ER projects

Analysis of business models for EE and ER pro-
jects

Technical, economic, and environmental analysis
for the substitution of efficient technologies in
the place of traditional ones

Development of roadmaps to incentivize EE and

ER projects
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A process for identifying investment opportuni-
ties, evaluating technologies, and feasibility stu-
dies for the adoption of CCT (which included a
cost-benefit analysis, market studies, business
and financial models, and the design of financing
mechanisms) were also carried out within the pro-
ject framework*.

The products that were developed reflected the
feedback and procedures approved by the IDB
and adopted by the Bariloche Foundation. Said
procedures were established to ensure transpa-
rency, consistency, and efficiency, and to prioritize
the CCTs based on criteria such as cost-effective-
ness, mitigation potential, replicability, and con-
gruence with circumstances, capacities, and na-
tional priorities.

Next, we present the development of “A cross-sec-
tional view of the development and transfer of
CCTs in the region,” which provides valuable infor-
mation about the problems that are common to
most of the countries, contributing to the search
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for solutions to overcome difficulties and remo-
ve the barriers that arise in the implementation of
CCT projects.

Then, in order to illustrate the lessons learned from
the case studies that were carried out within the
framework of the project, seven reviews are pre-
sented that correspond to a selection that was ca-
rried out based on the following criteria: inclusion
of the topics of renewable energies and energy
efficiency; representation of the three geographic
regions (Mexico, Central America, and the Carib-
bean; North America and South America; and the
Southern Cone); possibilities for replicability; ori-
ginality or potential for implementation; and anti-
cipated impacts during the execution.

Appendix 1 shows a summary table containing in-
formation on all of the studies developed.

4 For this, calls were extended to public entities (beneficiaries) of a regional, national, or local nature, aimed at defining and implementing public policies about energy efficiency and

renewable energies and identifying the possibility of accessing funds (non-reimbursable) to carry out the studies, which were aimed at fulfilling the objectives of training about and trans-

ferring environmentally sound technologies (ESTs). The form requesting agents were required to complete can be accessed here: http://fundacionbariloche.org.ar/proyecto-gef-bid-fb/

objetivos/
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Chapter 1

A cross sectional view of CCT
development and transfer in

the region

The implementation of a project of the size and
characteristics that define the project Climate Tech-
nology Transfer Mechanisms and Networks in Latin
America and the Caribbean” - both in terms of the
breadth and the depth of topics discussed, as well
as the involvement of a significant number of coun-
tries in the region - provides a unique opportunity
to obtain a panoramic view of the state of the deve-
lopment and transfer of CCTs in the region’s energy
sector.

The possibility of a cross-sectional view provides
valuable information about problems that are com-
mon among the majority of the countries and allows
us to attain an overall view of the issue and its inter-
dependencies, all of which contributes to the search
for solutions to overcome difficulties and remove
obstacles that arise in the implementation of CCT
projects.
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The analytical framework developed for the pro-
ject rests upon three conceptual pillars:

The CCTs and their contribution to sustainability

The State as a lever for CCT promotion in pu-
blic policies

1.1.

As we have already signaled, the project seeks to
promote the development and transfer of climate
change technologies (CCTs) (also called environ-
mentally sound technologies, or TARS) in Latin
America and the Caribbean, with the end goal of
contributing to the overall objective of reducing
greenhouse gas emissions and climate change
vulnerability within specific sectors in the region.
For this reason, it is proposed that CCTs be priori-
tized based on criteria such as cost-effectiveness,
mitigation potential, their niche with respect to
satisfying energy needs, the possibility of replica-
bility, and congruence with circumstances, capa-
cities, and national priorities®.

Although the emphasis is inarguably placed on
the fight against climate change, it cannot be for-
gotten that the concept of CCT is not foreign to
the broader notion of sustainability, and that it in-
corporates other dimensions, such as social, eco-
nomic, and political. This approach includes the
proposals put forward by various multilateral en-
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The country’s vision in the promotion and im-
plementation of CCT

Below, we present the themes that were raised in
several of the studies, which allows a cross-sectio-
nal approach.

The CCTs and their contribution to sustainability

tities and agencies, and, in particular, the United
Nations Development Programme, with respect
to integrating climate-related questions with de-
velopment, promoting joint action in the search
for sustainable development and the fight against
climate change. Particularly for developing coun-
tries, it is of fundamental importance that the
development agenda and the climate agenda
are developed and implemented in a coordina-
ted manner, with the objective of strengthening
synergies between both and avoiding undesired
collateral effects. This acknowledgment raises the
issue that, in many cases, the decision to adopt
a certain CCT can be defining in the pursuit of
other objectives that go beyond mitigation of en-
vironmental impact and of the most immediate
cost-benefit analysis, or the result of a partial and
non-comprehensive analysis of the role of CCTs in
contributing to sustainability.

A typical case in this type of situation is the in-
corporation of electrical energy auctions, those

SWhile taking into account that national circumstances and capacities sometimes constitute the barriers to be overcome through public policy implementation.
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Sometimes, there are also clauses that limit the
size of projects or the market power of the actors,
in order to promote diversity of participants and
to focus on forming more competitive markets. In
other cases, goals are set by sources and techno-
logies as a contribution to the diversification of
the matrix and of energy security.

With respect to local content clauses, cases
analyzed in the study show the need to evaluate in
depth the extent of demand and its possible evo-

lution over time, taking into account the size and
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maturity level of the market, as well as local capa-
cities (industrial, human, infrastructure, financial,
etc.), because the real effect may be the opposite
of what was intended. In particular, some empiri-
cal studies about the application of these clauses
are mentioned, in which it is shown that cutting
economies of scale reduces possible savings, the-
reby increasing project and energy costs, as well
as limiting access to capital. As if that were not
enough, the benefits sought with respect to the
creation of local equipment manufacturing capa-
city were not obtained.
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A telling fact mentioned in the study “Photovol-
taic Solar Energy in Buildings” is that, based on
the comparative analysis of the selected countries
in the region, it appears that those that have ad-
vanced the most in terms of the amount of sur-
face installed, represent an important component
of local manufacturing (such is the case in Barba-
dos, Brazil, and Mexico). The study does not delve
into the factors that led to this situation, but the
analysis of this would be of interest to determine
whether any other general conclusions could be
drawn.

Several studies highlight the importance of carr-
ying out a holistic approach with respect to the
subject of promoting CCTs, incorporating the
analysis of the added-value chains that are de-
veloped for the proposed technological applica-
tions. In this way, it would be possible to have a
more complete vision of CCTs’ contribution to
the four dimensions of sustainability, while at the
same time having greater elements of judgment
to promote the creation of added-value circuits
that contribute to the country’s socio-economic
development, making it more attractive to invest
in these technologies.

Some studies also emphasize the need for CCT
development to go hand in hand with the promo-
tion of research and technological development at
the national level. Such is the case for the Techno-
logical Roadmaps (HRTs) for “solar water, heating
and cooling in buildings” and for “thermal energy
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generation in the industrial sector, based on bio-
mass residues” (both in Costa Rica), in which the
willingness to adopt an approach with such cha-
racteristics has clearly been made manifest, both
with regards to the analysis of value chains and
interest in scientific and technological develop-
ment. With respect to this last item, what stands
out is the call to the Academy to agree on a re-
search agenda to support future actions. In the
same sense, what is also illustrative is the explicit
mention made in the study “Low-carbon Develo-
pment for the Steel Industry in Chile,” of the need
to increase the levels of investment in research,
development, and innovation (RDI), within the fra-
mework of program implementation, to promote
innovation within the steel industry, within a set of
public policy proposals aimed at overcoming the
identified barriers.

Factors that go beyond climate change mitigation
and adaptation measures must be taken into ac-
count when defining the implementation of me-
asures that penalize carbon emissions. Studies
on low-carbon development for Chile’s steel and
cement industries are revealing in this regard. At
present, these industries face a difficult situation,
characterized by strong competition from impor-
ted products, and the lack of sufficient margins
to lower their price of sale. In such circumstances,
the possible implementation of fiscal mechanisms
such as carbon price instruments would require
that they be supplemented by concomitant taxes
on imports in order to avoid closure of Chilean
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steel and cement companies®, as well as to pre-
vent market penetration of products from unregu-
lated countries (a phenomenon known as “carbon
leakage”)’.

In sum, the implementation of carbon price poli-
cies is an unavoidable part of the facilitating fra-
meworks required to transition toward a low-car-
bon economy that is aligned with the reduction
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goals agreed upon at a global level. It should be
factored in that these State-generated incentives
can be a window of opportunity for a technologi-
cal upgrade that permits higher levels of compe-
tition and lower levels of emissions, but they can
also become a burden that the industry is unable
to bear. The aggravating factor is the risk that si-
tuations may arise that end up causing an increa-
se in global emissions.

¢ According to the referenced study, the steel sector could be considered strategic, thanks to Chile’s comparative advantages in mining. Technological improvements in cutting-edge

mining sectors could benefit the sector as a whole (the use of hydrogen is an example). A steel mining cluster that produces green metal products could become an important lever of

growth for Chile in the coming years, thus the importance of not letting this industry die.

7 Both studies suggest that an efficient way to manage competition between imports and local production is to implement a Border Carbon Adjustment (BCA), which consists of impo-

sing on imports the same price for carbon that is applied to local production.
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1.2 The state as a generator of a “favorable
environment” for the development of the CCTs

Based on the analysis of the studies carried out
within the Project framework, it can be inferred
that the State’s role is of fundamental importance
in the preparation and implementation of a pu-
blic policy portfolio (general and sectoral) that
facilitates the development and transfer of CCTs.
In particular, this support becomes crucial when
it comes to recent or disruptive technologies,
or nascent innovative industries (without a prior
market).

A cross-cutting theme in nearly all of the studies
is the need for countries to have clear, stable ener-
gy policies with short-, medium-, and long-term
objectives. To the extent possible, these state po-
licies should transcend a country’s inevitable po-
litical ups and downs. Without these characteris-
tics, CCT development and transfer in the energy
field is extremely difficult. Said policies must also
advance the generation of adequate institutional,

regulatory, human, financial, and infrastructure
capacity, as well as the generation of ideal condi-
tions for investment (legal security, access to ca-
pital, etc.).

As a result, it is necessary for the State to play
a key role vis-a-vis the implementation of public
policies that facilitate the development of local
markets, in order to allow a period of maturity for
these technologies, which, in turn, allows optimi-
zing processes and the achievement of compe-
titive products or services. Likewise, it is of vital
importance to ensure the sustainability of these
public policies over time, which, both in the de-
sign phase and in the definition of support me-
chanisms, promotes the greatest participation of
stakeholders (both public and private), and pro-
motes the creation of permanent inter-institutio-
nal and multisectoral entities that will defend the
development and transfer of CCTs.

Figure 8: Clear and Stable Energy Policies (among the possible State policies)

With short-, medium-,
and long-term
objectives

and infrastructure

Source: Bariloche Foundation, Design: Renato Ofa Polit

With a wide range of
institutional, regulatory, and
human resources, financing,

For the creation of ideal

conditions for investment

(legal security, access to
capital, etc.)
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It has been observed that, on many occasions, de-
bates focus on the relevance (or lack thereof) of
applying a specific support instrument, when in
reality, it is rare that the success of CCT imple-
mentation will depend upon the application of a
single instrument; instead, it depends on the com-
bination of several instruments and the details
of their design and, above all, the ways in which
they adapt to national conditions. In this regard,
it should be noted that the experiences of coun-
tries that have made significant progress in CCT
implementation reveal the importance of putting
into practice an entire battery of complementary
policy instruments that aim to create an “enabling
environment,” one which addresses the multiple
dimensions of the problem. A significant part of
this “enabling environment” consists of the exis-
tence of additional support measures, such as:
investment subsidies, subsidized financing, fi-
nancial guarantees, tax benefits, land use rights,
construction of connection infrastructure, etc. In
addition, the efforts of the different agencies in-
volved in the generation of the aforementioned
environment should be trained on the same gene-
ral, common objective, ensuring that the support
resources that are implemented don’t create obs-
tacles for one another; for this, a state policy that
aligns and consolidates all efforts is required.

Because of its characteristics with respect to the
significant number of studies and the breadth of
the issues addressed, the Project provides valua-
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ble information regarding the institutional and
regulatory frameworks that contribute to the ge-
neration of a favorable environment for the de-
velopment and transfer of technologies related
to climate change. Likewise, among the most im-
portant contributions obtained from the studies
that were carried out, were the identification and
formulation of a significant number of proposals
for public policy measures, which aim to generate
a framework of incentives for technological pro-
gress toward less carbon intensive methods.

The ultimate goal of public policies is to promo-
te changes that government authorities consider
desirable for society as a whole. These changes
may be institutional, legal, financial, or cultural
in nature. Therefore, to have a practical impact,
these policies must be expressed through instru-
ments that allow modification of behavior of eco-
nomic agents, so that the desired goals can be
reached. Obligations, rights, rewards, and sanc-
tions for stakeholders are some of the instruments
typically used to help achieve the desired effect.

Among the main findings, it is worth highlighting
the enormous variety of instruments proposed by
different studies, with the goal of supporting the
adoption of the promoted technologies. Conside-
ring it of interest to the countries in the region,
a survey of the aforementioned instruments was
carried out, which are indicated below, and are
grouped into four categories: (a) command con-
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trol (or direct regulation); (b) based on economic
incentives; (c) based on goods provided by the
government; and (d) based on information and

voluntary schemes. The following classification is
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Table 1. Classification of the Proposed Instruments

presented below, keeping in mind that this is not
exhaustive and many of these instruments could
be placed in more than one category:

Command
and control

Economic incentives

Goods provided by
the government

Information-based ins-
truments and voluntary
schemes

e Minimum
performance
standards

* Technological
standards

* Product standards

» Certification of
teams

* Inspection tasks

* Technical
standards of EE

* Special rates

* Local content
clauses

* Environmental
certification

* Energy
certification

e Land use rights
* Energy audits

* Border Carbon
Adjustment

Market

* Standard renewables portfolio programs (specific or
neutral)

« Facilitating the sale of surplus energy

< Compensation plans

* Exoneration of charges for infrastructure use
* Local content clauses

« Tradable issuance permits

« State purchases (catalyst role)
Financing

¢ Subsidies (investment in equipment, installation)
* Subsidized financing

« Financial guarantees

e Trusts

* Structured financing

» Concessional funds

¢ Revolving funds

Access to sources of international financing and cooperation
resources

Taxes

e Tax/customs exemptions on imports (equipment and as-
sets)

* VAT exemption (equipment, generation surplus)
* Accelerated depreciation of investments

* Reduction of income tax

* Tax credits

» Carbon tax

¢ Tax Credit Certificates

Investment in connection
infrastructure

Investment in research, de-
velopment, and innovation

Technology transfer pro-
grams

Technical assistance pro-
grams

Innovation development
programs

* Communication and dissemi-
nation campaigns

* Product labeling

» Dissemination of incentive
programs

« Certificates of recognition

* Clean Production Agree-
ments

* Training programs

* Awareness campaigns

» Creation of Best Practices
Guides for Efficient Energy

Use

* State purchases (demonstra-
tion effect)

* Establishment of APP

+ HRT

Source: Design by Bariloche Foundation.
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In the Appendix 1 Table, we present each project,
noting the instruments used in each one.

One of the greatest challenges governments face
in implementing such support mechanisms is re-
lated to their ability to adapt to rapidly changing
conditions. This signals the need to periodically
review the relevance of the established mechanis-
ms and to adapt them based on results and new
conditions. As a result, the greater the flexibility of
the instruments, the better the results. For exam-
ple, one of the main strengths of the auction me-
chanism for the promotion of electricity genera-
tion based on renewable resources is its flexibility,
to the extent that it allows a bespoke design ba-
sed on the market’s evolution, the characteristics
of the electricity system, and the desired renewa-
ble energy development goals.

Establishing time limits for policy reviews and eva-
luations and for regulation to support CCT deve-
lopment is a desirable measure, whether based on
a calendar or on market development objectives,
to the extent that this sends signals for the market
to develop in a predictable, stable way, controlling
the introduction of viable new local technologies
and ensuring certainty for investments. To achieve
this, the maintenance of the existing scheme for a
guaranteed, pre-established period of time, must
be set for existing facilities.
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A recurring theme in the distinct studies carried
out, is related to the fact that in order to advance
in CCT development and transfers in the energy
sector, political and institutional will of the gover-
nments is required, and this will must be expres-
sed in concrete deeds, and not just words. One
way of visualizing the degree to which this will is
realized, is made manifest in the commitments as-
sumed by the public administration.

Public procurement is a favorable environment for
the purposes of filling this commitment. Thus, due
to their volume, purchases by the state can play
a dynamic role in a market, generating a critical
mass (a demand floor®) that allows the entity to
take advantage of economies of scale, enabling
the execution of pilot projects, and helping gene-
rate confidence in the chosen technology, espe-
cially if it is a novel technology. To all of this, we
add the instructive role of the State as an exam-
ple, enhanced to the extent that supporting the
CCT is legitimized by the state administration’s
implementation of it.

As an example, there is the study on cogenera-
tion, which proposes recommendations for the
promotion of said technology as part of public
procurement. In the study on low-carbon deve-
lopment for Chile’s steel industry, it is proposed
that green steel be promoted in public infrastruc-

& Without this captive demand, betting on large investments in technological updates in incipient markets could be very risky for companies.
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ture and housing projects (via green steel quo-
tas), and the special relevance of its application in
the early stage of product development, in order
to ensure an initial demand, which is essential for
launching pilots and start-ups to allow specific ca-
pacities in this sub-industry to be developed and
perfected. In this way, the specific policy to leve-
rage in this industry would be promoted by the
Ministry of Housing and Public Works, which in
its tenders would establish the green steel quota
for each project. Also, in the case study on Solar
Water Heaters, reference is made to the fact that
in several countries in the region, the implemen-
ted promotion regimes are associated with Public
Housing Programs.

An important number of studies suggest that the
deficit of human technical capacities is one of the
primary barriers to further advancement of CCT
among the countries in the region. In this sense,
special emphasis is placed on the need to stren-
gthen local technical capacities as part of human
development policies within the framework of the
State’s role as a generator of a “favorable environ-
ment” for the development of these technologies.
The study about cogeneration systems, which
underscores the need to generate strategies that
strengthen countries’ technical capacities throu-
gh training programs and sharing of experiences,
is illustrative in this regard.

Climate Technology Transfer Mechanisms and Networks in Latin America and the Caribbean

Furthermore, for the capacity building invest-
ment to bear fruit, it is essential that this effort be
part of the framework of state policies that give
it continuity and long-term perspective. Another
interesting example of the role that the State can
play as a lever for public policies in environmental
issues - and especially in the promotion of ins-
truments that support CCT adoption - is in the
study of low-carbon development for Chile’s steel
industry. In that study, it is proposed that the Sta-
te subsidize “X” percentage to those sectors that
offset emissions from strategic sectors, which, in
this case, is the steel industry. Thus, for example,
if the market price of offsets were US$5/ton, the
State could subsidize 20% of the price (US$1/ton)
to those companies from these sectors that are
offsetting emissions.
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Figure 9: The State as a Lever for Public Policies that Promote CCT
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Several of the studies refer to the existence of cul- cies on the matter is also key, since all actions that
tural barriers in the development of CCT. Overco- are aimed at changing cultural norms are always
ming these barriers generally requires behavioral along-term bet, requiring great perseverance and
changes to promote new habits (behavior chan- consistent signals over time.

ge). For this to happen, the existence of state poli-
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1.3 Country Vision

We have already pointed out the importance of
addressing the issue of promoting CCTs with a
systemic, global vision of the energy sector’s
performance, including the definition of policies,
programs, plans, instruments, and goals for the
entire sector, all framed within a strategy that es-
tablishes specific short-, medium-, and long-term
objectives. This comprehensive, multidimensional
vision should not be limited to the energy sector,
however; it should take into account the relations-
hips between the sector and the rest of society,
taking into account policies and national commit-
ments (including, obviously, those related to the
environment), with particular emphasis on the so-
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cio-economic context of the country and its na-
tional priorities.

In the studies that were carried out within the
framework of the Project, positive impacts of the
implementation of a specific CCT are highligh-
ted, and reference is made to the fact that tech-
nological advances have made them increasingly
competitive. Nevertheless, in practically all cases,
within the framework of creating the “enabling en-
vironment,” as mentioned above, there is a need
to implement incentive programs that include
complementary support measures (investment
subsidies, tax benefits,

preferential financing,



Climate Technology Transfer Mechanisms and Networks in Latin America and the Caribbean

standard portfolio programs, special rates, etc.).
In addition to these support measures, in some
cases the implementation of these technologies
also requires additional investment efforts, which
will fall on large sectors of the population. Such is
the case, for example, of the promotion of distri-
buted generation at the urban-rural level, which
requires significant investments in distribution
networks. Likewise, in the case of the promotion
of self-consumption, it is proposed that imple-
mentation should be carried out in a synergistic
way with the increase in the use of information
technologies in the electrical system, developing
to the maximum the introduction of smart meters
and energy efficient, smart consumer devices, all
of which will require additional investments.

All of the countries in the region have, in one way
or another, expressed their willingness to advance
in the process of transitioning to a new energy pa-
radigm, characterized by decarbonization, the de-
centralization of generation, the electrification of
the economy, a more active participation on the
part of consumers, and a more sustainable use of
resources. However, in order to facilitate an energy
transition in a regional economic and social con-
text that is characterized by vulnerabilities (which
are exacerbated by the ongoing COVID-19 pan-
demic), it is imperative to evaluate the relevance
of providing the aforementioned complementary
support within the framework of the priorities es-
tablished at the country level. This requires being
very selective when it comes to defining imple-
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mentation, prior evaluation within an opportunity
cost approach, and a rigorous analysis of its im-
pact on society as a whole (social, economic, and
environmental), in addition to the identification of
the sectors that will bear the brunt of the efforts.

In sum, we cannot lose sight of the fact that each
study provides a partial view, focused on a spe-
cific technology or instrument, in which benefits,
and attributes stand out. It is the responsibility of
decision makers who, endowed with the country’s
vision and unique priorities and specificities, de-
fine the technologies that meet the conditions to
merit support and, the ideal moment to put it into
practice.

Within the energy transition process framework
described above, and based on an overview of
energy systems, it should be sought to combine
the emphasis on the promotion of EERR use with
the role of other energy sources that can figure
into the transition framework, as an acceptable
complement to renewable resources. Such is the
case of natural gas, which many experts consider
to be the ideal complement to the development
of EERR, in the context of the current energy tran-
sition. In accordance with the latter, the very fact
that one of the studies focused on natural gas as
an energy solution for the Mendoza Andes, essen-
tially replacing liquid fuels for energy supply, ser-
ves as a clear example of the role that natural gas
could play as a bridge in the process of creating a
cleaner energy mix.
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The analyses carried out in the studies “Photo-
voltaic Solar Energy in Buildings” and “Use of the
net balance mechanism to promote decentralized
electricity generation from renewable sources,”
provide clear examples regarding the need to in-
corporate a comprehensive, systemic vision at the
country level.

In the first study, referring to the promotion of
self-consumption, it is stated that “in the context
of Latin American countries, it is neither fiscally
nor politically viable to define a compensation
feed such as feed-in-tariff.” In other words, it takes
into account the countries’ socio-economic con-
text to reject the promotion of a specific support
instrument. However, it raises the existence of
other options, such as net billing and net mete-
ring, and adds that “by themselves, they cannot
achieve the financial closure of solar roof acquisi-
tion, but when accompanied by other incentives
that reduce system costs, they can make the in-
vestment viable.” They then propose the applica-
tion of investment subsidies as an initial way to
overcome this barrier.

After listing the advantages of decentralized elec-
tricity generation and, in particular, of self-con-
sumption, the second study recommends the
implementation of preferential financing recom-
mendations, given the high cost of initial invest-
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ment. But it does not go unnoticed that the lar-
ge-scale implementation of self-consumption
implies an additional effort for the distributor in
the planning and management of the network?®.
Furthermore, for the consumer, it presents the in-
convenience that non-producer consumers may
see an increase in their bills, since fixed costs
would be borne by a smaller number of consu-
mers'’©. The dynamics of this process pose a cha-
llenge in terms of social equity, since households
with the highest incomes are those that would
be in the best condition to invest in distributed
microgeneration, and the remaining households
would see an increase in their electricity bill as a
consequence of network charges being assigned
among a lower number of users. All of this would
contribute to a regressive redistributive effect,
which is obviously unwanted.

9 The connection of a self-consumption installation implies administrative costs for the distributor and sometimes requires investments for infrastructure updates, as well as, in many

cases, the installation of a bidirectional meter.

10 The study emphasizes the multiple benefits that self-consumption provides to the electricity system: the reduction of losses in transmission and distribution, and the reduction of

investment needs for centralized generation, transmission, and distribution. Although an in-depth analysis of the subject is not conducted, all signs seem to point to the fact that said

benefits would not be sufficient to offset the increase in the bills of non-producing consumers, as a consequence of large-scale implementation of self-consumption.
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The need to promote technological progress
toward less carbon-intensive methods also requi-
res a country vision that defines its priorities when
establishing the contribution of the different sec-
tors to the global carbon budget, established
according to the objectives established by each
country under the Paris Agreement. The study
“Low-carbon development for the steel industry in
Chile,” is illustrative in this regard. Since “sectoral
emissions budgets” have not yet been defined
for determining the objective of reducing emis-
sions for the sector and for the path that should
be followed to achieve it, it was taken as a refe-
rence that the worldwide steel sector would set a
total budget of 112 Gt-CO, between the years 2011
and 2050, Under this premise, the carbon bud-
get corresponding to the Chilean steel sector was
obtained by considering Chile’s participation in
the steel production market as a fraction of emis-
sions for the steel sector worldwide. Although this
approach makes it possible to overcome the iden-
tified deficiency, there is a risk that technologies
ranked by sector according to their cost-effecti-
veness to reduce emissions, do not actually co-
rrespond to an optimization of abatement measu-
res to be implemented at the country level.

The issue of energy tariffs and price subsidies - a
subject explicitly raised in some of the studies ca-
rried out - deserves separate treatment, as it cuts
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directly or indirectly across sectors. As an exam-
ple, among the relevant conclusions of “Compa-
rative Analysis of Energy Efficiency Standards
in Buildings,” it is suggested that the distortion
in energy prices due to subsidies sends an erro-
neous signal to consumers and makes EE projects
less attractive due to a long return on investment.
As a result, the study proposes to eliminate ineffi-
cient energy subsidies that exist in the countries
that were studied. Similarly, the Technological
Roadmap for Biomass-based Thermal Generation
in Costa Rica proposes a scenario of scaling-up
technologies for the use of biomass, in which the
national government is recommended to gradua-
Ily eliminate or reduce hydrocarbon subsidies so
that bioenergy can move into competitive spaces.

The analysis of the very existence of subsidies and
their function is the subject of multiple analyses,
intense debates, and tackles various conceptual
approaches that are beyond the scope of this
chapter. Nonetheless, the analysis of studies that
were carried out shows that their existence is one
of the main barriers in CCTs becoming wides-
pread and competitive. Because it is a complex
issue and there is no one-size-fits-all solution for
all countries and all circumstances, it is a challen-
ge to find solutions that allow incentives to align
properly when rates do not represent costs. In this
sense, it is noted with concern that, in many cases,

"In July of 2020, the Senate’s Environmental Committee approved the Framework Law on Climate Change. The draft of the law establishes emissions standards that define the “Sectoral

emissions budgets,” which set the maximum amount of GHG emissions accumulated at the sectoral level within a given period, which is determined by the Long-term Climate Strategy.

Said strategy defines the general climate change guidelines in a cross-sectional, integrated way, so as to guide and link all climate change management tools. http://leycambioclimatico.

cl/leyccchile/

2 Transition Pathway Initiative, 2019. Carbon Steel Performance. Available at: http:/www.lse.ac.uk/GranthamInstitute/tpi/the-toolkit/.
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the application of energy subsidies occurs in a ge-
neralized way, without taking into consideration
national or sectoral policy objectives (or even in
cases of obvious discrepancy). In response to this
situation, recommendations proposing the appli-
cation of systematic, targeted subsidy policies are
gaining more and more strength in minimizing the
problems of inclusion and exclusion. Such targe-
ting would make it possible to achieve the sou-
ght-after objectives and, at the same time, reduce
the impact on State coffers, making it possible to
redirect resources toward promoting CCT develo-
pment, thereby contributing to reduction of GHG
emissions and the fulfillment of the goals propo-
sed by governments in the Paris Agreement.

Several of the studies that were carried out are
good examples of how to address the subsidy
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problem with a comprehensive approach to all
subsidies. In the study of energy solutions for the
Mendoza Andes, for example, the net impacts on
the set of monetary transfers from the national
and provincial levels to the target population are
analyzed, as a result of the substitution of liquid
fuels for natural gas and promoting the generation
of electricity using photovoltaic energy. A similar
approach to subsidies was made in the study of
energy policy options for the Galapagos Islands. In
this case, the results of the consolidated analysis
of the subsidies are revealing, showing that when
the national price and tariff scheme is maintained,
the monetary transfers to the islands remain and,
in some of the proposed policy scenarios, manage
to be reduced by half®.

¥ The impact on subsidized energies relies heavliy upon each scenario’s premises with respect to trajectory and degree to which savings and substitution policies are complementary.
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1.4 Other cross-sectional themes

Several of the studies carried out highlight that
the implementation of pilot projects is highly re-
commended as a strategy to

in these types of technologies, since
they are relatively new technologies for the re-
gion and have limited information available about
them. In those cases in which the adoption of a
CCT involves substantial investments, the imple-
mentation of a pilot project on a reduced scale
allows better understanding and management of
the risks and minimizes losses in the event that
the promoted technology is not feasible under
the specific conditions of a particular country. It
can also help to contain the budget by providing
valuable information to improve the overall pro-
ject implementation (process improvement, etc.).

What is more, in a region where lack of informa-
tion and awareness about CCTs is commonplace,
the implementation of pilot projects in which the
operation of specific CCTs for specific applications
is seen, contributes to overcoming many of the
identified barriers. In this sense, the dissemination
of pilot project results is essential for

Likewise, the formulation of a pilot
project is also an ideal means of fine-tuning the
structures that are necessary for the formation of
a framework that is conducive to the development
of CCTs, such as the existence of specific training
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profiles, financing strategies, incentive programs,
required deadlines, etc.

Based on the analysis of the set of studies that
was carried out, it can be inferred that one of the
main barriers to adoption is the lack of knowledge
of potential CCT users with respect to the

(such as access to markets
with para-tariff barriers that are linked to environ-
mental or climatic effects). In this sense, the exe-
cution of pilot projects is an excellent opportunity
to undertake market studies and cost-benefit eva-
luations, as well as identify opportunities such as
those mentioned previously.

One element to take into account when facing the
financial-economic aspects of a pilot projectis the
case of modulable or (barely modulable) techno-
logies, in which cutting economies of scale consi-
derably reduces possible benefits, thereby increa-
sing the project’s unit cost. As a result, in these
cases, making a simple extrapolation of the pilot
project results could lead to significant errors, all
of which increases interest of including a study on
the potential market of the study in question, in
turn, providing a firm basis for assessing
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Similarly, it should be emphasized that it is of fun-
damental importance to

via communication and ou-
treach campaigns in order for pilot projects to fu-
[ly achieve their objectives.

As an example of what’s referenced in the prece-
ding paragraphs, the study on Solar Water Heaters
(CSA) states that “the execution of pilot projects
is essential for the purposes of evaluating the te-
chnological, economic, social, and environmental
aspects of CSA use, and that it is in these initial ex-
periences that all of the relevant variables are ad-
justed. In fact,
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(incentive mechanisms, inclusion
of CSAs in public housing policies, etc.).

Another example is provided by the study that
undertook the development of a Technological
Roadmap (HRT) for technologies for solar water
heating and heating and cooling of buildings in
Costa Rica. In this study, the importance of “im-
plementing pilot projects that allow proposed
technologies and their impacts to be tested in a
real way” is emphasized, and as such, it proposes
the
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One cross-cutting aspect of all the studies is rela-
ted to the importance of implementing

Thus, several studies em-
phasize that the existence of deficiencies in the
dissemination of information about a specific CCT
translates into ignorance about the technology
and makes it difficult to implement new projects.
As such, given the lack of information that exists
about CCTs and their attributes, it’s critical to pro-
mote a dissemination policy across different levels
and among all relevant parties (users, authorities,
companies, banks, and institutions), all of which
result in greater efficacy of policies for the pro-
motion of these technologies.

Some of the studies carried out make reference
to the importance of having
that ensure the

. To the extent that an instrument
promotes the adoption of appropriate technolo-
gies and ensures their sustainability, the selection
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Similarly, several studies underscore the impor-
tance of developing

that make it possible to combat the lack of
knowledge and awareness about energy efficien-
cy and CCT generally. Analysis and learning about
the experiences related to these issues (both at
the national level, as well as regionally and globa-
Ily) contributes to the dissemination of acquired
knowledge, with the purpose of LAC countries
being able to discuss these matters and adjust ex-
periences in the region to their own local realities.

of an appropriate management model can imply a
substantial reduction in the number of necessary
investments and can be an important contribution
to the measure’s success.
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Figure 10. Management and Business Models

Often times, analyses tend to focus excessively on tho-
se aspects related to investments in technology, over-
looking those aspects relevant to the area of mana-
gement, when in reality, inadequate management can
become the primary obstacle impeding the implemen-
tation of a specific technological option.

Source: Bariloche Foundation, Design: Renato Ofia Polit.

The choice of an adequate manage-
ment model can imply a substantial
reduction in the amount of invest-
ment needed, and can play an impor-
tant part in the success of the measu-
re to be implemented.
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It is also worth noting the importance of imple-
menting a group of indicators that
allow continuous, objective monitoring of a pro-
ject’s management, with the aim of evaluating
the degree of compliance with the established
objectives and contributing to the correction or
strengthening of strategies and resource allot-
ment, helping to achieve the established goals. In
this sense, it is highly recommended to carry out

energy and economic impact
evaluations of each project. The ex-ante analysis,
operating on certain assumptions, makes it possi-
ble to identify potential energy impact, as well as
to determine the project’s costs and benefits, as
well as those of the stakeholders, especially those
of the users. The ex-post evaluation makes it pos-
sible to identify the real impact of the implemen-
tation of a specific CCT, both at the energy level
and economic level, providing inputs that allow
adjustment of the initial hypothesis, the identifi-
cation of possible market modifications, and the
correction of all those variables that are outdated.

Various studies also reference the importance of
proposals with the aim of promoting the develop-
ment and transfer of CCT being accompanied by
the development of business models that adapt
to the country’s specific conditions and the tech-
nology to be promoted. The possibility of having
this analytical tool can constitute a valuable con-
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tribution to the proposal’s success to the extent
that it provides a systemic vision of the business
and its central attributes, including its purpose,
processes, strategies, organizational structure,
target market, and the income sources and inco-
me streams, among others. Thus, several studies
carried out within the framework of the Project
have focused on the development of business
models that contribute to the creation of a fra-
mework that is appropriate for the implementa-

tion of a specific CCT.
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Below, by way of example, we present some case

studies that address the previously mentioned is-

sues:

The importance of

is emphasized in the comparative analysis
of Energy Efficiency Standards in Buildings.
This study points out that the ex-ante analysis
is not carried out in many countries, and the
methodology is not transparent in those coun-
tries where it is carried out. Even so, despite
these deviations from best practices, the coun-
tries that develop cost-benefit analyses ex-an-
te to the implementation of a standard, are on
the right track. When it comes to the ex-post
evaluation, the study indicates that when it is
carried out annually, it indicates the opportune
moment to update the technologies’ minimum
performance levels. It also indicates that, wi-
thin the framework of a standards and labe-
ling program, this analysis makes it possible to
understand the market evolution and to adjust
standards and labels to reality and its changes.
Similarly, the study signals that the annual ex-
post evaluation indicates the optimal moment
for updating the technologies’ minimum per-
formance levels.

The study “Photovoltaic Systems in Educatio-
nal Institutions in Narifio (Colombia)” reveals

the importance of having a management mo-
del that guarantees the environmental, social,
economic, and technical sustainability of the
proposed technological solution. Because of
its innovative nature, it’s worth pointing out
that one of the strategic components of the
model proposes that the educational center
operate as an energy services company focu-
sed on renewable sources (RESCO), initially
offering the service of renting solar lanterns,
which would be financed by the project. In this
way, the financial balance between costs and
revenue is sought, depending upon donations,
revenue in current currency that comes from
services offered by RESCO, and the implemen-
tation of a social currency to cover Operatio-
nal Costs related to staff and students.

Three strategic opportunities were identified
for development in the study “Economic va-
luation of the energy potential of forest bio-
mass in the North Huetar Region of Costa
Rica,” each with a different scope and diffe-
rent levels of environmental and socioecono-
mic reach and impact (sawmills and furniture
stores; replacement of basement boilers by
forest biomass boilers in process industries;
and steam and electricity generation throu-
gh cogeneration systems). For each of these,
a was designed to facilita-
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te the achievement of the desired objectives.
This same study underscored the relevance
of developing a for the
implementation of the public policy proposal
and its follow-up, organized by levels, compo-
nents, functions, and stakeholders. All of these

actions worked toward the purpose of coor-
dinating actions related to biomass resource
supply and demand and collaborating in the
creation of an environment that is conducive
to public institutions, civil society, and private
companies working in synergy.
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An important aspect that cut across most of the
studies was the lack of good background infor-
mation in many countries, which is generally the
product of the

on the energy and socioeconomic activities
of the countries as a whole. This deficit represents
an important barrier to the extent that it does not
allow the attainment of indicators with a level of
reliability that facilitate informed decision making
with the greatest possibilities for success. In this
sense, by way of example, it is worth mentioning
the need for countries to have updated useful
energy balances, which serve as a baseline for the
analysis of the possibilities of energy source subs-
titutions, and of competitiveness of prices and ta-
riffs among the varied sources. Thus, it is advisa-
ble to
gathering and information processing methods,
and to develop useful energy balances to facili-
tate, among other things, the assessment of ini-
tiatives to promote CCT development. At present,
this task is facilitated by the immense potential of
computing and Big Data to measure energy use
on a large scale within the sectors.

One fact to highlight is the general population’s
growing interest in issues related to the environ-
ment and energy. This underscores the need to
expand the scope of dissemination activities and
to try to reach beyond specialized spaces, gene-
rating clear, brief messages that are in a language
accessible to the majority of the population, and
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which can be broadcast by mass media (digital,
TV, social media, etc.). As civil society occupies
more and more spaces for participation in these
matters and struggles for its voice to be heard
in decision-making spaces, it is of fundamental
importance to dedicate efforts and resources to
allow a broad segment of society to access infor-
mation that is honest, objective, and timely. The-
re is no doubt that the informed and responsible
participation of all interested stakeholders con-
tributes to the enrichment of the decision-ma-
king process, improves the country’s institutional
quality, privileges the development of the most
appropriate policies, and generates an optimal
framework for its implementation.

Nonetheless, the aforementioned underscores the
importance of continuing with the publication of
documentation in specialized spaces, and to pro-
mote its use as technical inputs when developing
countries’ energy policies.

Based on the experience obtained in the deve-
lopment of the Project, it is recommended that
some spaces are designated for face-to-face par-
ticipation, even as it is recognized that use of the
most advanced information and communication
technologies allows optimization of time, costs,
and emissions associated with the movement of
people. As has already been pointed out, in-per-
son participation in fora and seminars that call for
the participation of authorities, middle managers,
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and decision-makers, enhances networking throu-
gh direct, person-to-person contact, thus facilita-
ting the identification of needs that are specific to
countries and entities.

The creation of the database constituted a fun-
damental contribution to achieving greater disse-
mination, both of the results of the studies that
were developed, as well as the calls issued to hire
consulting firms and experts for developing the
technical assistance requirements that countries
required. As the database was built up with new
contacts gathered at different national and inter-
national events, they were consolidated within a
group of regional renewable energy and energy
efficiency specialists, and the participation and
degree of interest in gatherings, as well as re-
guests for details of complete studies, increased
significantly. In this sense, it is understood that it
is important that this effort doesn’t stop, and that
the dynamic nature of the database must conti-
nue through a permanent updating process.

Recently, there has been a growing trend in terms
of the offerings of events related to the subjects
of energy and the environment. This is positive
to the extent that it accounts for the growing im-
portance of these subjects in our societies, but it
also raises the need to develop a series of criteria
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that permit adequate selection of those events in
which participation is justified and to determine
the most appropriate form of participation. In par-
ticular, when deciding whether to organize a side
event, assigning a time that coincides with a main
or anchor event should be avoided, since the suc-
cess of the side event depends largely upon the
people who attend it; if it occurs at the same time
as a main event, it is unlikely that the message to
be shared will reach relevant recipients.



Chapter 2

Selected studies carried
out within the framework
of the project

Within the framework of the Project, a process was
carried out to identify opportunities for investment,
evaluation of technologies, and economic and fi-
nancial feasibility studies in the adoption of the CCT
(which included a cost-benefit analysis, market stu-
dies, business and financing models, and the design
of financing mechanisms)™.

The resulting products responded to the requests
that originated within the countries, those that were
evaluated, prioritized, and approved in alignment
with the criteria and procedures approved by the
IBD and adopted by the Bariloche Foundation. Said
procedures were established as a means of ensu-
ring transparency, consistency, and efficiency, and
to prioritize the CCT based on criteria such as the
efficacy in terms of costs, mitigation potential, the
possibility of replicability, and congruence with na-
tional circumstances, capacities, and priorities.

4 For this, calls were extended to public entities (beneficiaries) of a regional, national, or local
nature, aimed at defining and implementing public policies about energy efficiency and re-
newable energies and identifying the possibility of accessing funds (non-reimbursable) to carry
out the studies, which were aimed at fulfilling the objectives of training about and transferring
environmentally sound technologies (ESTs). The form requesting agents were required to com-

plete can be accessed here: http://fundacionbariloche.org.ar/proyecto-gef-bid-fb/objetivos/
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Each study is presented in summary form, highli-
ghting the most relevant aspects of a technologi-
cal, regulatory, policy, and market nature, followed
by a description of the types of barriers that were
identified, a sharing of the results, an articulation
of the conclusions, and the formulation of recom-
mendations for concrete actions that can be putin
place to achieve the elimination of barriers. Given
that one of the main objectives of this Project is
to facilitate the implementation of TCC pilot pro-
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jects, whether by private or public entities, those
studies that, upon their termination, demonstrated
a significant interest in carrying forth their short-
term execution, were incorporated as a follow-up
action item with potential for implementation.

Below is a selection of seven projects, which are
offered here in order to illustrate the variety of stu-
dies that were conducted within the framework of
the project™.

2.1 Economic valuation for the ener-

gy potential of forest biomass in the
North Huetar Region of Costa Rica,

which serves as a basis for the for-

mulation of policies that consolidate

forest participation among the sus-

tainable energy options.

> The selection has been made based on the following criteria: inclusion of the two themes -- renewable energies and energy efficiency; representation of the three geographic regions
(Central America and the Caribbean; the Southern Cone; and North and South America); possibilities for replicability; originality or potential for implementation; and anticipated impacts

during implementation
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The current study was developed at the request
of the Costa Rican Ministry of Industry, the Envi-
ronment and Energy and the National Forest Fi-
nancing Fund (FONAFIFO, in Spanish)'®, following
an initial technical assistance exercise carried out
for MINAE regarding the “Development of a HRT
for Costa Rican adoption of thermal energy gene-
ration technologies” in the industrial sector, based
on biomass residuals with a vision for 2030, to be
carried out in two phases: i) planning and prepa-
ration of the HRT, and ii) definition of the state of
technologies in the energy conversion to biomass
in Costa Rica, in addition to having defined strate-
gic objectives, identified barriers, and building out
technological deployment scenarios for the adop-
tion of technologies to generate thermic energy in
the industrial sector based on biomass residuals.

Among the primary conclusions of the study, we
highlight that in the case of end uses for heat in
the industrial sector’s processes, there is still an
important space for growth to support biomass,
principally in the agroindustry, which generates its
own biomass residuals and where there exist mar-
ket opportunities related to the base of biomass
resources, the existence of an early added-value
chain around the proposed technological applica-
tions, the development of start-ups, and projects
in progress that lead the way in productively de-
monstrating and implementing within the indus-
trial sector.

This antecedent led to the next step, which was
the development of the study valuation of forest
biomass, which is described below.
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i) Objective and scope

The general objective of the study was the eco-
nomic valuation of the energy potential of forest
biomass in the North Huetar Region (RHN) of
Costa Rica, to serve as a baseline for forming po-
licies for consolidating the participation of forests
within the country’s sustainable energy options.

The specific objectives proposed for the study in-
cluded:

1) Identifying lessons learned in international ca-
ses, favorable policies, and environmental valua-
tion methods for forest biomass for the genera-
tion of energy, once approved, which could be
applied in Costa Rica;

2) Carry out the social/economic, energy, and en-
vironmental valuation of the energy potential of
forest biomass in the North Huetar Region of Cos-
ta Rica;

3) To take the information obtained from the ful-
fillment of objectives 1 and 2 to identify financing
sources and mechanisms for projects that take
advantage of forest biomass residuals for energy
proposals in Costa Rica, with the development of
at least two proposals for green business models;

® The consulting firm BIOMATEC was in charge of the study and its execution during the period of November

2018-April 2020.
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4) Create a proposal for a portfolio of public sec-
tor policies, to consolidate the participation of
the forest sector among the sustainable energy
options for the Costa Rican state.

ii) Description of the most relevant

aspects of the tasks performed

The use of forest biomass as a source of clean,
renewable energy is an interesting option for de-
creasing the consumption of other energy sour-
ces that originate in fossil fuels, which cause high
greenhouse gas emissions (GG) and other undesi-
rable effects for the environment. The North Hue-
tar Region supplies approximately 13% of logs and
19% of sawed wood in the Costa Rican economy.
These statistics support the idea that the region
represents a significant portion of the national fo-
rest sector and, as such, the success of innova-
tive business models that generate added value
to productive activity can permeate the national
sector as a key strategy to revitalize the economy.

The cases of the United States, Finland, Uruguay
and Honduras were analyzed to identify lessons
learned and to identify environmental valuation
methodologies for forest biomass in internatio-
nal cases. The resulting exploration focused on
aspects such as national governance schemes
with respect to energy and climate change; the
legal and political framework in each country with
respect to these subjects; the government incen-
tives for renewable energies; and the main busi-
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ness models in each country as they related to
biomass fuels.

One important finding made at this stage was
that, in each of the countries analyzed, the de-
sign and implementation of climate change poli-
cies had permeated energy policies, mainly with
respect to the strengthening of energy security
and the substitution of petroleum-derived fuels.
This propelled the exploitation of renewable ener-
gy sources, such as biomass. Furthermore, central
governments have proposed incentives for the
generation and use of energy that originates from
renewable sources. In the case of biomass, among
those incentives there is the entry of companies
that produce energy from biomass into the free
zones, which has conferred upon them favorable
tax benefits and tributary benefits over the long-
term, depending upon the type of project or in-
vestment.

With these lessons learned in mind, the study
proceeded to research what occurs in the RHN
in Costa Rica. In this region, the generation of fo-
rest biomass residuals is comprised in the actions
of two groups that belong to the forest sector:
the forest industry and the wood producers (refo-
restation, agroforest systems, and permits for na-
tural forest management). The first group, com-
prised of stationary sawmills, portable sawmills,
and furniture stores, generates sub-products with
energy potential, such as kindling, sawdust, and
shavings, while the second generates residuals
through harvests and thinning.
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Between 2015 and 2018, there was a reduction of
approximately 46% recorded in the total supply of
residual forest biomass in the region as the result
of forestry industries, which suggests a worrying
downward trend. The data as of 2018 show that
the total supply of forest biomass in the form of
forest industry by-product in the region was 51,487
wet tons in 2018, equivalent to 466 TJ. Sixty-nine
percent of these residuals were concentrated in
San Carlos. However, only 29.24% of the total su-
pply of forest industry residuals (15,054 wet tons,
equivalent to 80 TJ) is available for insertion in the
energy market, either in the RHN or outside it. Yet,
based on the survey carried out in the sector, at
present, available forest industry residuals are gi-
ven away or wasted; the residuals of harvests and
thinning are not valued in the biomass market for
energy purposes, and most decompose on site.
As of 2018, these residuals represented 114,250
wet tons of supply, which, in turn, represent 608
TJ of raw energy. The energy demand (from fossil
fuels and electricity) of the most important RHN
industries contacted for this study is estimated
to be 622 TJ/year, with the bunker representing a
share of approximately 475 TJ/year.

Overall, the study established a robust methodo-
logy for determining the supply of residual forest
biomass in the RHN, which included a detailed
analysis of technical aspects so as to provide de-
cision makers with a technical base that provides
the fundamental data needed to justify measures

Climate Technology Transfer Mechanisms and Networks in Latin America and the Caribbean

===

oo

DO

KX

20

XX

XXX

O

to promote the use of this resource with different
technologies analyzed as viable for the area. The
study of three potential business models was also
incorporated into the methodological framework.

For context, it is important to note that the RHN
has high unemployment rates. However, natio-
nal government, local governments, and private
companies have proposed a portfolio of projects
that would promote economic revitalization of
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the RHN with new consumption points that would
demand energy, both electrical and thermal. The-
se projects could generate new product chains to
strengthen the forestry sector and to contribute,
directly and indirectly, to the commerce, transpor-
tation, energy, industry, and banking sectors in the
region. In this way, the revitalization of the area
would have a positive effect on the entire value
chain associated with the sale of wood, serving
as an example to revitalize other socioeconomic
regions of the country in terms of forestry.

iii) Results and Conclusions

« The main result of the study consisted of the
identification of three strategic opportunities
to develop in the RHN, with different reaches
and levels of environmental and socioecono-
mic impact in the region, which formed the
base of the three business models that were
proposed:

1) The first business model identified has a scope
limited to forest industries (sawmills and furnitu-
re stores), which can add value to their products
with the inclusion of drying processes of heating
treatments for the wood. The use of ovens for
wood can be technically and financially feasible
as part of this model, as it involves lower opera-
ting costs. In these cases, the primary savings are
found in the use of fuel for the furnace, since it
would be fed with the wood residuals generated
from the sawmill itself as by-products. Compared
to the use of LPG, there would be savings of 40-
80%, depending upon the size of the business.
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2) The second business model proposed focuses
on the replacement of bunker boilers for boilers
powered by forest biomass from the region’s pro-
cessing industries, which would reduce the cost of
steam production. This proposal would involve the
creation of a key agent in the value chain: a collec-
tion center, which would be an additional provider
of biomass in the form of wood chips from the
region. The use of wood chips as fuel for boilers
was studied based on a cost-benefit analysis, in
which factors like energy capacity, GG generation,
and associated transport costs were all taken into
account.

3) The third business model proposed has the
greatest reach of the three and could confer be-
nefits to the development of the two previous
models. This model rests upon the generation of
steam and electricity through cogeneration sys-
tems. For this, the participation of the region’s
electricity distributor (COOPELESCA R.L) is key,
which has already expressed interest in participa-
ting in the use of forest biomass within its gene-
ration activities. Each proposal presents multiple
benefits, as it produces reliable, manageable, and
non-seasonal energy, thanks to the characteristics
of forest biomass attainment. In this way, it would
provide direct report to the reactivation of the fo-
rest sector of RHN and its economy.
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Figure 11: Proposed Business Models
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4) Another important result of the study was
the creation of a public policy proposal directed
toward the use of forest residuals in place of fos-
sil fuels in Costa Rican industry, especially in the
RHN. This policy was proposed as a key tool for
the success of the aforementioned business mo-
dels, which are comprised of strategic objectives
and actions intended to develop a low-emission
economy, as well as the strengthening of the forest
sector. The proposal’s title is “Policy for the use
of forest biomass residual as energy in the North
Huetar Region of Costa Rica,” and its creation was

based on a guide by MIDEPLAN. Its general ob-
jectives correspond, loosely, with the six thematic
axes around which the proposed strategic actions
are grouped. Said axes are infrastructure, techni-
cal information gaps, interactive businesses, staff
capacity building, organic social integration, and
coordination of legal and political tools. There are
63 strategic actions in total, presented and articu-
lated as a road map: 40 of a cross-cutting nature
for the revival of the RHN forest sector; 7 specifi-
cally regarding the implementation of model 1; 4

for model 2; and the remaining 12, for model 3.
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5) Finally, a management model was proposed
for the implementation of the public policy and
its follow-through. This model is organized into le-
vels, components, functions, and stakeholders. In
essence, the level of directorship has a leadership
component directed by MINAE through assigned
entities (SEPSE and FONAFIFO), and a compo-
nent of inter-organizational technical coordina-
tion, with the Forest Cluster of the RHN and the
RHN Development Agency as primary stakehol-
ders. Said components would be in charge, res-
pectively, of coordinating actions related to the
supply and demand of the biomass resource. The
second level (execution) has as components, pu-
blic institutions, civil society, and private compa-
nies within the RHN, which are expected to work
together in synergy.

The study also identified a cluster of activities
whose execution would be essential to achieve
the established objectives. These include:

¢« Anincrease in reforestation for wood produc-
tion and wood energy.

* The reactivation of reforestation activities
on land where reforestation efforts are
stagnant.
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* Improvements on canton and national road-
ways to optimize transport of materials and
people.

* Technical assistance programs driven by the
North Huetar Region Forestry Cluster, and te-
chnical personnel from TEC, UTN, CIA, ETAI
and CODEFORSA", for wood producers who
wish to improve their extraction processes
ETAI and the commercialization of residual
biomass from harvesting and thinning.

* Application of the INTECO solid biocombus-
tible guideline, which is currently in develop-
ment.

In April 2020, the project results were presented
in a webinar conducted online. The link for the
webinar, as well as the Project file, the Executive
Summary, the infographics, and the final presen-
tation, can be found in Table 1 of the Appendix.

7 TEC: Tecnoldgico de Costa Rica, UTN: Universidad Técnica Nacional de Costa Rica, CIA: Centro de Investigaciones Agrondmicas, parte de la Facultad de Ciencias Agroalimentarias de la

Universidad de Costa Rica (UCR), ETAI: Escuela Técnica Agricola e Industrial de Costa Rica, CODEFORSA: Comisién de Desarrollo Forestal de San Carlos (CR).
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2.2 Action Plan for the Transition
to Sustainable Energy of the Archi-
pelago of the Galapagos Islands,
2020-2040. Supply and Demand
Scenarios and Energy Policy Op-

tions.

The current project was developed at the request
of the Governing Council of the Galapagos Islands
(Ecuador)®.

i) Objective and scope

The objective of the study was the formulation of
an “Action Plan for the Transition to Sustainable
Energy in the Archipelago of the Galapagos Is-
lands for the period 2020-2040,” in accordance
with what is outlined in the plans formulated by
the Government of Ecuador with respect to ener-
gy and the natural environment of the archipela-
go. Similarly, it sought to bring together the results
and available information from area studies that
cut across the energy sector, in order to develop
a holistic vision of the energy system that permits

prioritization of the actions that lead toward the
total replacement of fossil fuels.

ii) Description of the most relevant as-

pects of the tasks performed

To develop the energy model, available informa-
tion was collected, both from open sources, as
well as government entities and national compa-
nies. The information collected was used to de-
velop an energy balance for the period of 2009-
2018, centered on the information requirements
and the calibration of an energy model. The ini-
tial work plan suggested the most detailed bot-

'® |ts execution was under the direction of the Consulting Team comprised by G. Barbaran, N. Di Sbroiavacca, M. Fun Sang, S. Insuasti, F. Lallana, G. Nadal, I. Sagardoy, R. Soria, and was

conducted during the period of August-December 2020.
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tom-up approach possible for the establishment
of the energy requirements. This meant establi-
shing a socioeconomic structure with intensities
of use and forms of energy consumed. With all of
the information gathered, four relevant use sec-
tors were identified from the energy perspective:

Residential sector: in turn, disaggregated into
urban and rural areas, with the disaggregated
urban areas in turn divided into houses and
apartments.

Commercial and public sector: disaggregated
into tourist businesses (hotel consumption and
other uses) and the rest (public lighting, public
establishments, industrial use, and pumping
water.

Land transportation sector: disaggregated
into passenger transportation (private, con-
ventional cars; electric vehicles; taxis, buses,
and motorcycles) and cargo (cargo trucks and
special vehicles). Likewise, mobility demands
characteristic of urban mobility were covered
under the micro mobility category (bicycles,
scooters, and travel by foot).

Maritime transportation sector: due to its spe-
cial relevance, information gathering for this
sector was based on a detailed description
of the maritime movements of large vessels
and tourism mobility among the islands. This
made it possible to adjust the energy use mo-
del based on requirements, making possible
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the adjustment for different fuel replacement
scenarios. Maritime transport was disaggrega-
ted into inter-island cargo, passenger vessels,
fishing vessels, overnight and non-overnight
tourist boats, inter-island ferries, and foreign
boats.

The model for estimating energy requirements
is based on the socioeconomic structure of the
Galapagos Islands. Based on the analysis of the
collected information and specialized reports, it is
seen that is the principal driver of activi-
ties on the island and can also be used to explain
the of the islands. Thus, the different
consumer subsectors were related to some of
these variables. In the following figure, one can
see the relationships among the energy require-
ments of the diverse sectors, with explanatory no-
tes about each.
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Figure 12: Diagram of proposed methodology
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The model manages to explain the main energy This would require additional information for its
demand of the islands, with the exception of die- explanation.
sel, where 20% of use is not explained.
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Assumptions for the energy demand and supply pro- sed in which the permanent population is directly

jections related to the number of tourists. The following
figures show relevant projections:

Given that tourism is the almost exclusive econo-

mic activity of the islands, a model was propo-

Graphic 1: ESC Reference Annual Number of Tourists (thousands of people)
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Graphic 2: ESC Reference Population (people)
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To
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develop , we worked with

the four aforementioned sectors, each with its
own patterns of use, growth projections, and poli-
cies for the replacement of fossil fuel use:

Residential sector: Five policies were propo-
sed to address the replacement of direct and
indirect use of fossil fuels on the islands: i) the
expansion of the induction kitchens program;
ii) replacement by solar collectors, GLP water
heaters, electric heaters and showers; iii) in-
corporation of LED lamps; iv) programs for the
exchange of more efficient home appliances
(air conditioners, refrigerators, and washers);
and v) promotion of sustainable buildings. Po-
licies for

were developed, except in the
case of lighting, which included a single scena-
rio. The establishment of these scenarios took
into account issues such as familiarity with the
change, costs, and the technological possibili-
ties for change.

Commercial and public sector: This was mo-
deled with two groups of decarbonization
policies: 1) measures for technological substi-
tutions and 2) measures for improvement of in-
frastructure. First, the replacement of sanitary
hot water equipment with solar water collec-
tors with storage capacity was analyzed, and
advances were made with the expansion of in-
duction kitchens and electric stoves. Second,
the recommendations made by the Tecnalia
consultants were considered, and three were
selected: 1) reflective coatings for windows; 2)

interventions around the finishing of exterior
surfaces; and 3) thermal isolation.

Land transportation sector: This is the second
largest consumer of fuels and one with the
greatest growth. Four measures were worked
on, both those of a technological replacement
nature and those of a structural nature: 1) im-
plementation of public mass transit; 2) use of
renewable energies (electricity and biodiesel);
3) higher occupancy levels in passenger vehi-
cles; and 4) promotion of non-motorized mo-
bility and micro mobility. All measures are eva-
luated in three levels of implementation (high,
medium, and low).

Maritime transportation sector: This is a sec-
tor of vital importance and the one that pre-
sents the greatest energy demands. Six stra-
tegies were analyzed for 17 types of vessels in
the islands, with strategies applied in a distinct
manner for each type of vessel: a) Lowering
maximum speeds of operation; b) Sails; c) Effi-
ciency of the main motor; d) Solar panels for
auxiliary motors; e) Liquefied natural gas; f)
Marine biofuels; and g) electricity-propelled
motors. The distinct decarbonization strate-
gies were proposed with low, medium, and
high impact scenarios.

For the development of the

the expansions that were
foreseen and articulated by the Electricity Master
Plan were taken into account. Three main sce-
narios were created for the optimization of the

®In the case of Santa Cruz, it was decided to incorporate a reference expansion that was different from the one established in the electric plans of the Ecuadorean Ministry of Energy and

Non-renewable Natural Resources, in light of the progress on the Conolophus project that was made in recent months.
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electricity generation supply. The optimization
of the model that integrates demand with supply
was carried out, under certain restrictions regar-
ding the maximum annual incorporation capacity
by technology, and the year from which they can
come on-line; in addition, the expansion needs un-
til 2040 were approximated.

iii) Results and conclusions

» Demand scenarios

In the , we highlight the fact that
in the high implementation scenario, demand sta-
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bilizes from 2030 onward, given the early eli-
mination of total consumption of LPG, which
is approximately half the residential demand
in the REF scenario. In terms of implementa-
tion costs, the residential sector shows impor-
tant savings in the low and medium-level im-
plementation scenarios?®. The scenario of high
implementation is penalized by the high cost
of implementation of the sustainable building
measures, which impact only 10% of residential
electricity consumption. The implementation of
this scenario would cost 132 MUSD.

Graphic 3: Projections for the final demand for residential energy (thousands of bep)
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20 75 MUSD and 59 MUSD for the low and medium scenarios, respectively.
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Graphic 4: Projections of final demand for Commercial and Public Service
Energy (thousands of bep)
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The evolution of demand in the Public and Com-
mercial Sector presents similar results in the di-
fferent scenarios, and the reduction with respect
to the REF scenario is not as notable as in the re-
sidential sector, since that number of tourists in-
creases the population substantially and the GLP
represents only 14% of final demand within the
sector. From the analysis of the results, one also
learns that the measures for replacing technolo-
gies generate savings that outstrip the costs incu-
rred in the implementation of the policy, though
the savings generated by infrastructure measures
do not compensate for the costs of implementa-

tion. It is estimated that the required investment
in the high scenarios is 52 million USD; 29 million
for the medium scenario; and 13 million for the low
scenario. Independent of which entity is in char-
ge of the investment, it is possible to visualize the
feasibility of the policies because the methodolo-
gy used allows comparison of the systemic costs
with the savings produced.
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Land and Maritime Transportation Sectors

landing at 9.9 kBEP in the high scenario. The big
In the REF scenario, the final demand of land savings are produced as much by the replace-
transport is 76.5 kBEP (45.6 kBEP of gasoline; ment of technology as much as the changes made
30.8 kBEP of diesel and 0.1 kBEP of electricity). toward more efficient energy use. In the high im-
With the implementation of different savings and pact scenario, we arrive at the goal of zero fossil
replacement policies, the final energy demand for fuels on the islands, with a complete conversion
the sector experiences a substantial reduction, to electric and biodiesel-powered vehicles.

Graphic 5: Final demand projections in land transport (thousands of bep)
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Graphic 6: Final demand projections in Maritime Transport (thousands of bep)
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In aggregate terms, the

represents a final demand of 206.5 kBEP
in the REF scenario. That demand is reduced by
39%, 50%, and 68% for the low, medium, and high
impact scenarios, respectively. This reduction oc-
curs mainly vis-a-vis energy efficiency policies
and the reduction of fuel uses such as slow stea-
ming or the use of sails on some boats, and, to a
lesser extent, the development of electric motors,

Climate Technology Transfer Mechanisms and Networks in Latin America and the Caribbean

the implementation of efficient motors, or solar
panels. Finally, biodiesel replaces fossil fuels on
some vessels, and LNG is used as a transition fuel,
in accordance with global policies in the maritime
sector.

Grouping the four sectors, we see the following
evolution:

Graphic 7: Final demand projections in all sectors (thousands of bep)
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Graphic 8: Final demand projections for fossil fuels (thousands of bep)
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» Energy supply scenarios ration, with distinct speeds of incorporation from
the ERNC (years 2030, 2035, and 2040 in the

The three scenarios simulated in the model for- high, medium, and low scenarios, respectively).
ce absolute decarbonization in electricity gene-
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Graphic 9: Decarbonization scenarios Percentage of Renewable Generation (%)
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Graphic 10: Decarbonization scenarios Percentage of Diesel Generation (%)
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The technologies used in the simulations to achie-
ve different expansions of generation with ERNC
included those that are already in use in the ar-
chipelago, such as photovoltaic solar and wind,
as well as others that are considered apropos for
the island, such as geothermal and concentrated
solar. Similarly, the scenarios incorporated electric
energy storage in batteries, with charge/dischar-
ge cycles of at least four hours, as means of wor-
king in conjunction with photovoltaic and wind
generation.

Finally, with respect to investment costs implied
by the three scenarios, the results show that in-
vestment needs grow in relationship to the goals
for achieving decarbonization in electricity ge-
neration (USD 97, 110, and 136 million for the low,
medium, and high scenarios, respectively). For
the three scenarios, the total generation costs ob-
tained produce average costs that are less than
those of the REF scenario. Nonetheless, when the
complete replacement of hydrocarbons is rea-
ched, an important jump in average costs is re-
corded.

Additionally, it is worth mentioning that even with
the implementation of decarbonization policies,
the average costs will remain well above those
on the mainland. Maintaining a final rate for users
that is equivalent to those on the mainland wiill
require transfers to cover costs that are not reco-
vered by rates/fees.
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» Analysis of subsidies

An important factor to consider when establi-
shing energy policies is the islands’ restrictions
with respect to the transfer of energy costs to fi-
nal prices. By law, electricity prices and GLP are
regulated at the national level. This suggests that
around 14 million USD in energy subsidies will be
needed each year to cover the costs that will not
be recovered through billing (of which 3 million
USD correspond to the subsidy for electricity ge-
neration).

This situation produces distortions in relationship
to the point of implementation of an energy effi-
ciency policy. If the user pays the full rate, with
relevant economic incentives, the same user must
take the initiative to effect the changes mentio-
ned, which would eventually benefit the system as
a whole. Currently, it is the generating company
that incurs the operating loss because it cannot
recuperate its generation costs. For this reason,
the incentive of applying distinct policies should
fall upon the company, encouraging substitute
and energy efficiency plans in such a way that the
user benefits indirectly, and allows the company
to reduce its deficit. Such effects are elaborated
upon in the scenarios where energy costs are
“subsidized” (LGP and diesel for electric genera-
tion) in such a way that said cost represents the
final rate to be paid by the user (0.10 USD/average
user’s electricity use and 0.10 USD/kg GLP).



71 Climate Technology Transfer Mechanisms and Networks in Latin America and the Caribbean

The following figure is illustrative with respect to MUSD per year). In contrast, the policy scenarios
the results of the analysis for different scenarios. present lower social costs in the REF scenario;
The REF scenario, with established prices, pre- both in the medium and low scenarios, savings
sents growing social costs (between 10 and 20 begin to accrue in the decade of 2030.

Graphic 11: Social Costs (Differences vs REF SUB fuel) (millions USD)
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In November 2020, the results of the project were presented in a webinar online. The webinar link,
along with the Project file, the Executive Summary, the Infographic, and the final presentation, can be
found in Table 1, in the Appendix.
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2.3 Comparative analysis of energy
solutions for the Mendoza Andes, re-

placing the use of liquid fuels for the

energy supply

This project was developed at the request of the
Mendoza Energy Company (EMESA) of the Repu-
blic of Argentina?.

i) Objective and scope

The objective of the project consisted in carrying
out a comparative analysis of the integral ener-
gy solutions for the medium- and long-term, for
the town of Uspallata (Mendoza Province), taking
into account the associated environmental, eco-
nomic, and social risks. All of this was done with
the goal of increasing the reliability, quality, and
efficiency of the area’s energy supply, reducing
costs, decreasing the use of liquid fuels and GG,
and leading toward a decarbonization scenario.
Through a detailed analysis of the town’s current

energy demand and its likely future evolution, we
sought to determine the best energy solution to
implement, taking into account all the dimensions
of sustainability.

ii) Description of the most relevant as-
pects of the tasks carried out

» Analysis of context

One key milestone of the study consisted of con-
ducting a contextual analysis that allowed us to
understand in detail the energy situation in the
town of Uspallata, the distinct sources to which
its residents have access, and, likewise, the eva-
luation of other potential supply sources. To do

2'The company Quantum S.A.was in charge of this study and conducted it in the period between November 2019 and November 2020.
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this, a survey was carried out to evaluate the ener-
gy demands of the area and to draw up their an-
nual use curves. Likewise, a survey was conducted
about the potential energy resources that could
supply the demand of Uspallata, which included
an analysis of the potentials for wind and photo-
voltaic solar generation; the identification of wells
that are venting gas in the area; and the technical
analysis of the area’s existing thermal generation
park. Finally, a 10-year projection of annual de-
mand of all energy inputs by user type was drawn
up, giving rise to two prospective demand scena-
rios, one with natural gas, and one without.

» Pre-feasibility for the energy
supply of Uspallata

The town of Uspallata does not currently have a
gas network system and is isolated from the gas
pipeline network. The preliminary project foresaw
that the provision of natural gas will need to occur
through a virtual pipeline. The sources of gas un-
der consideration are isolated gas wells in distinct
reservoirs of the Neuquina Basin in the south of
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Mendoza, including those in the Calmuco and Rin-
con Amarillo basins. The gas from these wells will
be pre-treated and liquefied in modular treatment
and liguefication units before being transported
by trucks with cryogenic tanks to Uspallata, whe-
re it will be stored in horizontal tanks in its liquid
state and, later, will be converted to its gaseous
state by regasification units.

The distribution facilities will be comprised of a
Chromatography, Measuring, and Odorization
Plant, the distribution network, and services to
homes. With respect to the distribution network,
a preliminary project of the integrated distribu-
tion network was carried out (216,000 m of diffe-
rent diameters, which could supply approximately
3,000 parcels).

The optimal size of the network that constitutes
the first phase was defined (61,775 m and 1,217 ho-
mes served), as a means of covering the greatest
number of users with the least possible amount
of pipework installed). Later, the second phase of
network construction was determined (10,980 m
and 223 homes served) to achieve the number of
users defined in the demand estimate, and whose
construction is expected to begin in 2025.

Table 2: Total Client Projection

Total Clients

year 1 year 2 year 3 year 4 year 5 year 6

year7 year 8 year 9 year 10 year11 year 12

2021 2022 2023 2024

2025 2026 2027 2028 2029 2030

437 766 988 1133

1204 1251 1298 1344 1392 1440

Source: Quantum SA. 2020. Synthesis Document. Comparative analysis of the energy solutions for the Andes to replace liquid fuels, December 2020.
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At the date when this study was carried out, none
of Argentina’s isolated localities was supplied with
LNG by the virtual pipeline system, which is why
there was no history of Tariff Tables that could be
used as a direct reference. Neither was there a
specific procedure available in the existing guide-
lines for the calculation of rates for towns supplied
with LNG by the virtual pipeline. As a result, for
the purposes of the evaluation, the best possible
reference to use was the case of the town of Ma-
largle (Mendoza Province), which is supplied with
vaporized LNG and is transported by trucks.
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The economic feasibility analysis for the invest-
ment project reveals that the current rates of the
distributor ECOGAS Cuyana applied in Mendoza
are not viable?2, For this reason, an Economic Rate
was developed that would permit the repayment
of investments and other costs. In addition, con-
sidering that the weather conditions in Uspallata
are similar to those of MalargUe, as is also the case
for projected gas use, it was proposed to use the
Differential Rates of each locale as a point of re-
ference, which are paid by the end user and arise
from the incorporation of this town into the Pata-
gonian Subsidy.

Table 3: Rate comparisons (USD/MMBTU)

Ecogas Cuyana Ecogas Cuyana Ecogas Cuyana Affordable Rates [FF to
- Mendoza - Malargue - Malargue 35 years]
Rate--> Total Differential
Category/Unit --> [USD/MMBTU] [USD/MMBTU] [USD/MMBTU] [USD/MMBTU]
R1, R2, R3 $ 6,36 $ 7,37 $ 3,69 $ 17,27
P1-P2 $ 4,60 $ 5,96 $ 2,98 $ 10,69
Interruptable CNG $ 3,60 $ 3,53 $ 1,77 $ 9,73
Solid CNG $ 3,84 $ 3,55 $ 1,77 $ 9,80

Source: Quantum SA. 2020. Synthesis Document. Comparative analysis of energy solutions for the Andes, replacing

liquid fuels, December 2020.

22 The VAN of Net Flow, considering investment is - 5.229.734 USD
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As a result, it is recommended that the Govern-
ment of the Mendoza Province, along with the Mu-
nicipality of Las Heras, carry out the actions ne-
cessary before the national authorities to include
the users in the town of Uspallata in the Patago-
nian Subsidy program, with the goal of financing
at least a part of the costs involved in the supply
of natural gas, which is not covered by regular ra-
tes. The difference between the Economic Rate
and the Differential Rate needs to be covered by
a subsidy.

Internal facilities are the last link in the value chain
in the natural gas industry; the execution, owner-
ship and maintenance are the responsibility of
each user. For these purposes, the average cost
of new installations and updating installations was
considered, at a cost of $1,321 US?* per dwelling.
To achieve the incorporation of users to the new
energy, taking into account the socio-economic
level of the town’s inhabitants, it is important that
the costs of construction or updating of the inter-
nal facility could be financed by low interest cre-
dits or even through Non-Reimbursable Contribu-
tions on the part of the Government of Mendoza
and the Municipality of Las Heras.

The legal, technical, and economic pre-feasibility
of the supply to the town of Uspallata with ERNC
was analyzed, and the option of photovoltaic

24 The November 2019 exchange rate of 59 Argentinean pesos per dollar was used.
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electricity generation and its eventual comple-
mentation with batteries was studied in greater
detail. The results showed that in the case of so-
lar generation, the option of integrating collective
distributed generation in a Solar Community (SC)
scheme, is the most technologically and econo-
mically convenient choice. This is essentially ex-
plained by: i) economies of scale that are achie-
ved by building a single park, with respect to the
installation of the roofs of various homes; ii) the
best plant factor (PF) achieved by installing in a
centralized form; and iii) the additional benefits
such as the reservation of the VAT for distributors
and the reduction of subsidies on the part of the
National Government.

It’s worth noting that, from the legal point of view,
Solar Communities are not yet included in relevant
legislation. Nonetheless, Law N° 9084 provides
for the existence of the user/generator collective,
which could be used for the legal establishment of
the Solar Community. In the event that this sche-
me is determined to be ideal, Enforcement Autho-
rity should push for regulation of the institute.

A demand study was carried out, determining
that the total installed power in the park would
be equivalent to the power that’s currently in-
jected from the CT of Uspallata in times of lower
demand, so that most of the generated energy is
consumed in Uspallata itself?>.

25The installed power value for the park was determined to be 1.80 MW, made up of monocrystalline panels with 440 Watts of power, arranged on fixed axis support structures that are

modularly concentrated on inverters of 150 kVA.
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Considering a useful life of 25 years, the invest-
ment, operation, and management costs across
the entire time period, a LCOE of 2712 USD/MWh
was obtained (without factoring in the costs of
connecting to the EDEMSA distribution network).
The analysis of the option of complementing with
batteries concluded that this option still repre-
sents too high a cost in relationship to the limited
budget that’s available.

It was determined that the incorporation of ther-
mal generation to gas for supplying energy de-
mand was neither feasible nor necessary, given
that, in the short-term, the demand for electricity
would decrease as a result of supplying the ne-
twork with natural gas.

Existing diesel-fired thermal generation should
exist solely as a back-up to supply energy to the
town at moments when weather conditions impe-
de solar generation and the demand thus outs-
trips the capacity of supply lines.

» Business model

An expansion project that is not included in the
Mandatory Investment Plan should be subjected
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to an economic viability analysis to determine its
profitability. In the event that the outcome is ne-
gative, a third party acting in the role of sub-con-
tractor can carry out the expansion. In such a
case, the most likely scenario is that the Provider
(ECOGAS) will conclude that the project is not
economically viable?®, in accordance with Reso-
lution ENARGAS 1-910/09, and that the Mendoza
Province and the Municipality of Las Heras, acting
as a third party, will arrive at an agreement with
ECOGAS and submit the project to ENARGAS for
its authorization. The interested third party should
substantiate that it is in compliance with the requi-
rements established in the regulatory framework
to be considered as a sub-distributor. Taking into
account the regulations that are in place and the
size of the job, it is suggested that the construc-
tion of the network be carried out by the Mendoza
Province or the Municipality of Las Heras, partially
or totally financed by investments. Based on the
aforementioned and the socioeconomic situation
of the residents of Uspallata, it is proposed that
the investment fall 100% within the scope of res-
ponsibility of the Mendoza Province or the Muni-
cipality of Las Heras, acting as an interested third
party. The estimated cost will be 6,385,000 $US.

26|t has already been noted in the project’s economic feasibility of investment that it is not viable for the Distributor with the current rates.
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Within the Solar Community scheme, the users
cooperate through an entity that, bringing them
together, channels the construction, operation,
and maintenance of a photovoltaic solar park
(PSFV), which injects the energy it produces into
the distribution network. Each user acquires the
right to a discount on their bill as a part of partici-
pating in the Solar Community, and for the ener-
gy injected by the PSFV. Thus, it is understood
that the formation of a cooperative entity (Law
N° 20.337) would be the natural means for cons-
tituting an entity that brings together the users of
Uspallata, taking into account that the cooperati-
ve model is used widely for electricity service pro-
vision across the entire country, and is linked at
the federal level to the Argentinean Federation of
Electricity and Other Public Service Cooperatives
(FACE). Notwithstanding, the organization could
be an independent initiative of the Municipality of
Las Heras, of EMESA, or of the Mendoza Province.

iii) Results and conclusions

Below are presented the main results and conclu-
sions of the study with respect to the four main
vectors of analysis:

Incorporating NG supply via networks would
confer energy supply advantages to Uspallata,
ensuring service continuity, with minimal risk
of disruptions.

The construction of the NG network should be
carried out, considering the costs of invest-
ment and operation, by an interested third
party (the province/municipality), operating
as a sub-distributor through ENARGAS. The
operation of the LNG storage system (the LNG
virtual pipeline) should be carried out by the
storage entity authorized by ENARGAS.

Complementing the electric supply via ERNC
within a Solar Community scheme, is techni-
cally feasible and presents advantages for all
involved stakeholders. The additional use of
batteries as a complement is not feasible.

Existing thermal generation in adequate condi-
tions, that can be maintained as a cold reserve.
It is not feasible nor necessary to incorporate
thermal generation to gas.

Supplying the town of Uspallata with Natural
Gas through networks would improve the qua-
lity of life and the comfort of the inhabitants,
especially in the peak consumption period of
winter, thereby avoiding the logistical difficul-
ties of supplying users with liquid gas or fi-
rewood.

In the case of the Solar Community, the incor-
poration of the community itself within the
management yields community development
benefits that are of significant value for towns
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like Uspallata and which can be replicated in
towns with similar situations. This type of local
initiative can be a point of departure for colla-
borative problem solving in a way that is au-
tonomous and sustainable, in accordance with
the new municipal ideas that have been incor-
porated into the Constitutional Reform Project
in the Mendoza Province.

The use of NG in the town of Uspallata will, over
the long-term, reduce the carbon footprint by
approximately 1,700 Ton CO, Eq annually, in re-
lation to current energy.

The installation of a solar community of 1.8 MW
will, over the long-term, reduce the carbon
footprint by an order of an additional 1,750 Ton
CO per year.

2 Eq

Using the Differential Rates of the town of
Malargle as a reference, and considering the
savings from the other replaced energies, the
average user in the town of Uspallata will re-
ceive significant savings in their energy bill%.
Nevertheless, arriving at an economically-fi-
nancially viable scenario will require impor-
tant subsidies that will need to be approved
by National Law. Furthermore, these should be
considered as a mechanism to support users
in facing the costs of local conditioning for the
connection of the new NG network, given that
this is a barrier that can be defining at the mo-
ment of developing the network.

Graphic 12: Subsidies - Users who pay Differential Rates in Malarglie (millions of USD)

0.8

0.6

Millions of USD

0.4

0.2

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

== Subsidy to the Final Rate in Malargte

Source: Quantum SA. 2020. Synthesis Document. Comparative analysis of energy solutions for the Andes to
replace liquid fuel use, December 2020.

27 By an order of 29% for the average customer.
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Table 4: Cost, savings, and subsidy avoided by a Solar Community

Concept 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 Total
2021-2030

GN Rate Subsidy
(Malargue) 0.2 0.60 0.98 112 118 1.22 1.26 1.28 1.30 1.33 10.47
Subsidy Avoided in EE
by the GN network -0.06 -0.14 -0.22 -0.25 -0.26 -0.27 -0.27 -0.27 -0.28 -0.28 -2.29
Subsidy Avoided in
“Social” GLP by the GN -0.00 -0.00 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 -0.05
network
User savings caused
by substituting other -0.09 | -027 | -039 | -0.44 | -0.45 | -0.47 | -0.49 | -050| -051 | -052 | -413
energy sources with GN
(Malargue Rates)
Subsidy Avoided inEE | 51 f o1 | .om | -om | -om | -om | -om | -om | -om | -om | am

by Solar Community

Source: Quantum SA. 2020. Synthesis Document. Comparative analysis of energy solutions for the Andes in the repla-
cement of liquid fuel use, December 2020.

*  The installation of a Solar Community in the
town will bring clear economic benefits to cus-
tomers, to the distributor, and to the National
State, as well as offer a fundamental advanta-
ge: its scalability. Nonetheless, the scheme for
the solar community has the disadvantage of
not yet being regulated.

For all of the reasons noted here, the Consultant
considers the option of adopting a Solar Commu-
nity scheme to be most attractive, and in accor-
dance with the objectives of the current study;
therefore, it is highly recommended. Similarly,
initiatives related to specific programs promo-
ting energy efficiency in homes were formulated,
which can be of great use in the short-term.

The results of the project were presented in De-
cember 2020 in a webinar that was conducted
online. The link to the webinar, along with the Pro-
ject folder, the Executive Summary, the infogra-
phic, and the final presentation, can be found in
Table 1 of the Appendix.
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2.4. Courses of action for the sus-
tainable use of residual biomass
from the African Palm and rice
(husk) agribusiness in Ecuador
for the distributed generation of
electrical energy.

The current project was developed at the request
of the Electricity Corporation of Ecuador (CELEC
EP)28,

i) Objective and scope

The general objective of the consultation is to
design a set of courses of action that make pos-
sible the sustainable use of residual biomass in
the agrobusiness sector of the African Palm and
rice in Ecuador, with the goal of producing ma-
nageable electrical energy, with a holistic vision
that takes into account technical, economic, envi-
ronmental, social, and political factors, and with a
focus on medium-term planning. All of this takes
into account the potential impacts on economic
and environmental development, possible busi-

ness models, and the policy instruments that are
needed to promote it.

ii) Description of the most relevant
aspects of the work carried out

» Residual biomass of the African
Palm

General Information

The African Palm produces fruits that are consi-
dered Fresh Fruits (FF), which are used for the
production of palm oil in an industrial process
that generates organic residuals with an energy
content of a magnitude that justifies its use as

28 The study was carried out by ESIN Consultora S.A. during the period between February 2020 to November 2020.
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a biofuel for the generation of heat. To evaluate
the availability and amount of these residuals, the
data regarding production volumes of the palm’s
FF were reviewed for the years 2011 to 2019 and
were disaggregated by province. These data show
the relevance of production volumes in the Pro-
vince of Esmeraldas, and lesser production in the
Provinces of Los Rios, Sucumbios and Santo Do-
mingo, as well as a declining trend in said volumes
in recent years?®, with a consequent decline in the
production of oil and the availability of residuals.

Considering the past production and the projec-
ted production of palm FF, we have accepted as a
hypothesis for the development of electric ener-
gy generation plants, that the minimum estimated
production value for the year 2022 will not exceed
80% and is estimated to be 1.2 million tons.

With respect to season variations in the produc-
tion of oil and, by extension, the availability of re-
siduals, the study showed the existence of a peak
production period from the month of May to its
plateau in September3®. These variations in oil
production can be offset by the accumulation of
residuals in the production/cogeneration plants,
with the goal of adapting the residuals’ use for
energy to operate the plants themselves.

A survey of the cultivation and harvesting areas
was carried out, as was a survey of the location
of processing plants for the palm FF, in order to
analyze the alternatives for the locations and si-
zes of the generation plants.
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Then, the production of agro-industrial residuals
as part of the palm FF processing was analyzed,
presenting in detail those products and subpro-
ducts that are generated as part of the process,
as well as the quantities of resulting residuals and
their energy value. For every 100 Ton of FF bun-
ches, 240,000 MJ of thermal energy can be ob-
tained from the fruit’s mesocarp and 100,000 MJ
from the stems.

The analysis of technological alternatives of the
generation systems to be developed, focused on
whether the power generation plant would have a
cogeneration scheme or would exist solely for the
generation of electric energy. In terms of location,
the cogeneration options suggest that the energy
project should be located in proximity to where
the demand for energy is. Outside of the extrac-
tors themselves, no potential steam-demanding
plant could be found within a reasonable radius
that could permit transportation of the steam in
conditions that were technically sound.

An initial analysis looked at 11 options that were
considered feasible for plants operating with re-
siduals from the palm FF. Distinct processing vo-
lumes were considered for each plant or with the
support of a third-party, with the support of the
electrical grid or solely for self-use, and with or
without co-generation.

29 This is explained by the biological attack of bud rot. But it should be kept in mind that production is expected to recover starting in 2022, due to a planting of a PC-resistant species.

30 The monthly average for September is 35%, lower than the corresponding average for May.
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The stem, fiber, and pit are extracted residuals
that can be classified as ligno-cellulose. By com-
parison, the effluents extracted from the oil con-
tain an interesting amount of total and dissolved
solids. In other words, the former is suitable for
use in thermochemical transformation, while the
extracted effluents are suitable for use through
anaerobic digestion. On the other hand, due to
the high moisture content (approximately 70%)
of the stem and the fiber, it was determined that
a pressing process to extract moisture would be
required to be able to use these efficiently.

After rejecting the production of biogas through
anaerobic digestion, the alternative technologies
selected for the residuals extracted from the palm
oil are generation or cogeneration for stems, fi-
bers, or shells.

» Rice husk

In Ecuador, rice is a main food crop, forming part
of the population’s basic diet. Its production fluc-
tuates from year to year®, but a growth trend is
observed, due mainly to the increase in the yields
caused by improvements in production
technologies.

The processing of paddy rice is carried out at 523
processing plants, which range considerably in

82

terms of their capacity. It’s also worth noting the
great spatial concentration of the plants, which
is of primary importance for the transport of the
husk, which, because of its low energy density,
significantly influences logistical costs. Both the
paddies and the plants are found mainly in the
Provinces of Guayas and Los Rios.

With respect to the seasonality of the availability
of rice husks, of the three harvests that are made,
the one in winter is of the greatest relevance, re-
presenting 46% of total production. With this
in mind, the packing companies have different
means of storage to ensure sufficient year-round
input for industrial processing.

With respect to the energy analysis of the rice
husk, its primary components are cellulose, hemi-
cellulose, and lignin. The remaining contents are
ashes. The useful PCI is estimated to be 1,942.3
kcal/kg.

In the analysis of power generation plant alterna-
tives, the focus was a consideration of the density
of the plant’s capacity, with the goal of accoun-
ting for the elements for the location of disposa-
ble biomass within the capture’s radius. By esta-
blishing alternatives to the geographic center of
husk collection and proposing diverse capture
radii, 18 potential plants were identified, which
determined the area involved, the biomass quan-
tities, and the generative potential.

31 The volatility of prices, biological variables, and ilinesses, land pathogens, and natural conditions such as, for example, the phenomena of La Nifa y El Niflo, are some of the variables

responsible for such variability.
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Five options were selected for the purposes of
the economic analysis, covering power ranges of
around 10 MW, 9.5 MW, and between 4.6 and 8.5
MW. For the first two ranges, the options with the
lowest logistical costs were chosen, while for the
last range, three identified options were conside-
red.

The cost of transport and logistics for moving resi-
duals from the plants to the generation plant was
calculated, taking into account the waste needs of
the generation plants and the production capaci-
ty of the waste from the plants. This cost was cal-
culated for each of the selected alternatives and is
expressed in USD/ton of residual.

Rice husks can be classified as ligno-cellulosic, so
thermal processes are the ideal means for trans-
forming them into energy. Because of the ashes’
composition and their tendency to stick toge-
ther, it is recommended that combustion boilers
be used, thereby avoiding the need for fluidized
bed combustion. Cogeneration has not been con-
sidered for this residual; instead, the focus was
on identifying capture radii, keeping in mind that
more than 500 processing plants operate in the
region.

» Proposed methodology for the se-
lection of alternatives

A matrix with multiple criteria was designed to
evaluate the various proposed alternatives, assig-
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ning each of the criterion an importance relative
to the weighting of the global weighting of each
alternative. This competitive matrix profile consi-
dered internal and external factors of the propo-
sed projects and allowed the summary and eva-
luation of decisive variables in order to make a
decision about the profiles to be developed. The
determining factors included: i) biomass resource,
ii) location, iii) logistics, iv) economic-financial, v)
technological, vi) social and political, and vii) en-
vironmental.

iii) Results and conclusions

Six options (4 with African Palm residuals and 2
with rice husks) were selected as a result of the
multi-criteria analysis. Proposals for thermal plants
with the proposed fuels were prepared for each of
the options at the conceptual engineering level,
offering a description, basic operational charac-
teristics, the main and supplemental equipment,
P&l, basic arrangements, and a chronogram of the
acquisition, investment, and cost of operation and
maintenance.

Presented below are the identified options and
their respective locations:
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Table 5: Projects for thermal plants and proposed fuels
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Alt. 3-1 Alt. 4-1 Alt. 4-2 Alt. 2-4 Alt. H Alt. G
Technology R(a:nk:ne Cogeneration| Cogeneration | Cogeneration | Rankine Cycle| Rankine Cycle
ycle
Power (MW) 13 15 9 7 10 8.5
. Quinindé Quininde | D10daVla 1 shushufindi | El Salitre El Salitre
Location (Esmeraldas (Esmeraldas PI % tri(l\:/lmg ) (Sucumbios (Guayas Pro-| (Guayas Pro-
Province) Province) ,an _ana Province) vince) vince)
bi Province)
Fuel Stems, Fiber Stems, Fiber | Stems, Fiber Stems, Fiber Husk Husk

Source: Esin Consultora SA. 2020. Synthesis report on “Courses of action for the use of biomass residuals for sustainable energy for distributed genera-
tion in Ecuador.” November 2020.

Source: Esin Consultora SA. 2020. Synthesis report on “Courses of action for the use of biomass residuals for sustainable energy for distributed generation in

Map 2: Locations of the proposed facilities

Ecuador.” November 2020.
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With respect to the role to be played by the pro-
posed plants within the operation of the field of
electricity generation in Ecuador, the study con-
cludes that the current dependence on hydraulic
supply, and the strong and sustained growth of
demand, raise concerns about what could happen
in the future to cope with annual seasonality and
the multi-year cycles with dry periods. Thus, in a
context of water deficit, the main coverage would
need to be provided by a conventional thermic
energy plant, especially by internal combustion
equipment and gas turbines, and, to a lesser ex-
tent, by dispatchable ERNC (such as the proposed
biomass)??, and plants with combined power cy-
cles. However, in this role, the main contribution of
the proposed plants is direct, in that all of its ener-
gy production would be earmarked to replace the
use of fossil fuels, with a consequent reduction in
the use of conventional thermic equipment, which
would be in a better condition to not only respond
to the problems of seasons or cyclical events, but
also to satisfy short duration demands.

To the positive environmental impacts derived
from the substitution of renewable resources for
fossil fuels, in the case of rice husks, the elimina-
tion of the impacts from the disposal of residuals
should be added. These consist of aerobic and
anaerobic decomposition, contamination of the
air, water, and land by residuals being carried off
by wind and rain; incomplete, uncontrolled com-
bustion; and the visual impact. Likewise, side be-
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nefits of a socioeconomic character include the
reconsideration of waste as a useful raw material
for which there is a new demand for services, and
thus, new jobs.

If the intention is to advance to the construction
phase, be sure to consider the convenience of
executing the best-rated alternatives that do not
compete for the use of resources. Under these
guidelines, the development of projects identi-
fied by options 4-1, 4-2, 2-4 a H is recommended.
These plants represent a total investment of 93.4
million dollars, presenting remunerative prices to
the generating entity® of 136 U$S/MWh; 122 U$S/
MWh; 102 U$S/MWh and 118 U$S/MWh, respec-
tively, making it possible to save 151,000 tons of
COZeqarmuaIIy.

One fact to highlight is that entry into the opera-
tional phase for the four selected projects implies
the use of 60% of agro-industrial residuals from
the processing of the palm FF and the use of 45%
of the available rice husk.

If the bidding, development, and construction
phases are approached in a sequential manner,
the commissioning of the selected plants can
be estimated to take place 35 months from the
launch of the bidding process.

The study identifies obtaining financing for this
type of project as one of the main obstacles,

32 Considering that the annual generation limit is fixed by the availability of biomass, one could assume that this option would offer flexibility, generating at maximum capacity during sea-

sons with low rainfall and compensating by providing less energy contribution during the rest of the year.

33 Defined as the economic amounts, in dollars, per MWh generated that is remunerative to balance the economic equation that corresponds to each option.
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along with cost competitiveness and a lack of po-
litical and institutional support. All of this should
be considered within in the regional context, whe-
re the debate about renewable energies focuses
mainly on economic matters and not on emissions
reduction.

Using information from IRENA, the study identi-
fies three major financial mechanisms: a) Green
Bonds: Fixed income securities whose income is
intended to be allocated for sustainable assets.
Most of the green financial flows in the region are
in the clean energy and climate change mitigation
group (56%). The main green funds are adminis-
tered by the Green Climate Fund (GCF) (Fondo
Verde para el Clima, in Spanish); the Global En-
vironment Facility (GEF), and Climate Investment
Funds (CIF) (Fondos de Inversion Climatica, in
Spanish); b) Institutional assets: Renewable ener-
gy assets give investors the opportunity to di-
versify their portfolios and to benefit from relati-
vely strong and stable long-term returns, similar
to bonds, which equalize long-term liabilities of
institutional investors and minimize risk of fixed
assets; and c) Sovereign Guarantees: This is the
guarantee that a government gives that it will
comply with the obligation if the primary investor
defaults. Generally speaking, sovereign guaran-
tees are related to defaults, but can cover all kinds
of obligations and commitments.

The four development banks that provide the ma-
jority of financing for renewable energy projects
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in Latin America are the IDB, the World Bank, the
CAF, and the China Development Bank. Total pla-
cements of these four funds for the period be-
tween 2007 and 2014 were approximately 85%,
with green financing being one of the main focal
points.

The results of the project were presented in a we-
binar conducted online in November 2020. The
webinar link, along with the Project file, the Exe-
cutive summary, the Infographic, and the final pre-
sentation can be found in Table 1 of the Appendix.

36 Defined as the economic amounts, in dollars, per MWh generated that is remunerative to balance the economic equation that corresponds to each option
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2.5. Low-carbon development

Climate Technology Transfer Mechanisms and Networks in Latin America and the Caribbean

for

the cement industry in Chile. Propo-

sed roadmap.

The current study was developed at the request
of the Ministry of Energy of Chile34.

i) Objective

The general objective of the study was to carry
out an analysis of the technological needs rela-
ted to climate change (or TNA) in the cement and
concrete sector in Chile, with an emphasis on the
energy component.

Specific objectives included: 1) identifying and
prioritizing technologies, making particular note
of the existing technological gaps that should be
addressed to achieve a migration of the cement
and concrete sector toward the use of cleaner te-

34 The consortium EQO - NIXUS, IMPLEMENTA SUR was responsible for its execution.

chnologies, evaluating them based on distinct fea-
sibility criteria (economic, cultural, technical, legal,
etc.); 2) analyzing the barriers that hinder the di-
ffusion and operation of the prioritized technolo-
gies and identify/propose facilitating frameworks
that favor the transfer and adoption of new GHG
mitigation techniques; 3) analyzing the cement
and concrete market according to their uses in
order to understand the potential for innovation
according to market needs and threats that could
arise because of the need to reduce the carbon
footprint of certain sectors; 4) creating an Action
Plan for Technology Transfer, which includes ac-
tions both within the industry and work with and
from the public sector, providers, consumers, etc.;
5) creating an sector-level investment plan; and 6)
designing a technology road map (HRT) for the
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incorporation of the proposed technologies.

ii) Description of the most relevant as-
pects of the tasks performed and topics
addressed

Cement (in the form of concrete) is the most wi-
dely used construction material in the world and
there is no other type of material that can compe-
te with it, due to its attributes of cost, the amount
of it that’s available, and its technical characteris-
tics. The cement industry is responsible for 8% of
anthropic CO, emissions, which is why it is highly
relevant for climate change management to look
for emission reduction solutions related to the
production and use of cement.

Cement-producing companies in Chile can be
classified into those that have integrated plants
(producing clinker and cement), and those that fo-
cus on cement production using imported clinker
from grinding stations. The total installed capacity
for cement production is 10.4 million tons per year,
more than 2.5 times the annual estimated con-
sumption of 3.9 million tons in 2018. Despite the
important fact of this overage in capacity, the Chi-
lean cement industry faces a high level of imports
due to: (1) the high cost of limestone (the essential
raw material in clinker production), due to the fact
that limestone low in calcium carbonate requires
an expensive process to improve its quality, or, if
it is of high quality, it is found in areas that are
far from the plants; (II) low cost of imports, which
benefit from the low return freight price of vessels
used to export Chilean raw materials to Asia.
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According to FICEM-ICH®*, the direct CO, emis-
sions per ton of clinker produced in Chile in the
year 2014 were 893 kg COz/ton clinker, 6% abo-
ve the world average, according to GNR (GCCA
“Getting the Numbers Right”). Meanwhile, CO,
emissions per ton of cement were 581 kg COz/ton
cement, 10% below the world average according
to GNR. This finding is explained mainly by the
fact that Chilean cement has a low clinker content
(one of the lowest in the world, mainly due to the
use of natural pozzolana as a replacement mate-
rial, and the fact that the cement industry began,
many years ago, to condition the market to ac-
cept these types of cements with additives and
low clinker content.

The study focused on the production of cement
and concrete, and analyzed the main axes for re-
ducing emissions, which include:

» At the clinker level:

Coprocessing of alternative fuels
Thermal energy efficiency

» At the cement level:

Reduction of the clinker content in cement
(the clinker factor)
Electric energy efficiency

» At the concrete level:

Reduction of the amount of cement in the con-
crete

35 Chilean Institute of Cement and Concrete (ICH) and the Inter-American Cement Federation (FICEM).



89

Below, we present an exhaustive analysis of the
potential of each one of the technologies sur-
veyed, and the possible barriers to their imple-
mentation. Facilitating frameworks that favor the
transfer and adoption of new GHG mitigation te-
chnologies were identified, and an HRT was de-
signed to incorporate a corresponding investment
plan into the proposed technologies.

iii) Results, conclusions, and recommen-
dations

The HRT only considers axes adapted to the Chi-
lean situation, particularly in terms of economic
and regulatory feasibility. Four main axes were
identified:

Co-processsing focuses on the industry’s poten-
tial role to reduce environmental loads throu-
ghout the product’s entire life cycle, one of the
main objectives being to convert an industry’s or
community’s waste into the raw material or ener-
gy resources for another. In the cement sector,
the use of waste residuals as fuel and alternative
raw materials is an example of this. The objective
is to increase the ratio of substitution from 12.6%
(2017) to 30% (2030), which would represent the
consumption of up to 148,000 tons of fuel derived
from residuals each year. The level of investment
needed would be between 32 and 42 million USD
and could reduce net emissions by up to 118,000
tons of CO, per year. Achieving this result would
require removing obstacles that are currently in
place, many of them regulatory in nature.

Two major mitigation measures are recommen-
ded: (I) Adapt Chilean legislation to the European
model, recognizing co-processing as an alternati-
ve of value; (II) Under the framework of a formal
instrument of public-private cooperation (like a
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Clean Production Agreement), develop a discus-
sion process whose objective is to formalize the
industry’s commitment to the development of en-
vironmentally-friendly technologies, with empha-
sis on reducing CO, emissions, and, at the same
time, promoting and regulating co-processing
through different regulatory instruments and gui-
delines.

Reducing the clinker factor: Despite the fact that
the clinker factor in Chile is one of the lowest in the
world (67% in 2014), it is believed that the factor
could be optimized to a level of 55% by producing
a new type of cement with a calcined clay base.

All of this should be carried out with the unders-
tanding that other raw materials, such as blast fur-
nace slag, ash, or natural pozzolana, are not avai-
lable in sufficient quantity and quality.

The level of investment needed would be between
10 and 12 million USD, and could reduce emissions
values by up to 165,000 tons of CO, per year, not
counting the cumulative effect from other axes.

No regulatory barriers to the implementation of
this measure were identified. Existing barriers,
which are more related to technical knowledge
and market acceptance, can be overcome with te-
chnical assistance and awareness campaigns.

Reduction of the amount of cement in concre-
te: Producing concrete in centralized plants saves
around 50 kg of cement per m3, compared to ma-
nual on-site production, with bagged cement. It is
estimated that 40% of Chilean cement sales co-
rrespond to bags (<10% in Europe). The roadmap
proposes as an objective, the reduction of this
percentage to around 30% by 2030.
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The level of investment needed would be approxi-
mately 550.000 USD for 50.000 m3 of concrete,
which could reduce emissions by up to 68,000
tons of CO, per year, not counting the cumulative
effect from other axes.

No barriers to implementation were identified on
this axis. It is suggested that concrete production
in centralized plants be incentivized through, for
example, discounts on housing taxes.

Allow separate grinding of cement, which is a
standard practice at the international level, but is
not permitted in Chile. No investments are fore-
seen, given the level of overcapacity and the emis-
sions savings of nearly 6,240 tons of CO, per year.
This axis involves modifying the technical regula-
tions that, at present, do not consider the possibi-
lity of separate grinding.
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Most mitigation options have a negative marginal
abatement cost, meaning that they are economi-
cally viable. Repayment periods show a value of
three to seven years for co-processing, less than
five years for cement based on calcined clay, and
less than two years for the reduction of manual
concrete production. Neither separate milling (an
option without investment) nor the incorporation
of additives would require investment. Attractive
options under this criterion include co-processing,
reduction of clinker in cement, separate grinding
(no investment), the use of additives, and the re-
duction of cement in concrete.

The comprehensive implementation of mitiga-
tion actions will not be achieved all at once in the
short-term. The estimated potentials, relative to
the priority actions and their respective mitiga-
tion volumes and costs, assume a complete imple-
mentation of all axes by 2025. This will depend on

Graphic 13: Marginal abatement cost curve in cement
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Source: Cementis GmbH and the Greenwerk GbR 2020. Synthesis of the document “Low-carbon development for the
cement industry in Chile. Proposed roadmap.”
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If the Roadmap is implemented with the caden-
ce that has been established, mitigation potential
would reach some 15% by 2030, compared to the
situation in 2017. That is, from almost 2.3 MtCOz/
year to 1.9 MtCOz/year, while the total reduction
of emissions relative to the four main axes identi-
fied in this study, could reach a cumulative of up
to 2.1 MtCO, by 2030.

The Chilean cement industry does not generate
sufficient margins to lower its sales price in or-
der to reduce imports (which already account for
40% of local cement and clinker consumption).
Thus, any additional cost, including a price of car-
bon such as the green tax, that is not also applied
to imports, would most likely force the three large
integrated companies to stop clinker production
in Chile and resort to imports.

The need to reduce carbon emissions to achieve
climate change mitigation goals requires penali-
zing emissions in one way or another. The main
problem faced by these emission control systems
are so-called “carbon leakage.” The majority of
the emissions trading systems (ETS) include di-
fferent flexibility mechanisms to mitigate this risk,
such as the free allocation of emissions rights to
industries most affected by carbon leakage, com-
plementation with emissions compensation sys-
tems, or the possibility of having temporary flexi-
bility, among others.
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An efficient way to maintain balanced competi-
tion between imports and local production is to
implement a Border Carbon Adjustment (BCA),
which consists of imposing the same carbon price
on imports that is applied to local production. The
European Union (EU) is preparing a reform of its
ETS that will include a BCA.

In conclusion, the recommendations for the Chi-
lean cement industry are to evaluate the possibi-
lity of including an ETS-type carbon price in the
HRT in order to accelerate and make viable the
proposed measures, including the countries of the
Pacific Alliance, but with the necessity of inclu-
ding a BCA (Border Carbon Adjustment).

The results of this project were presented in the
webinar “Contribution of the Private Sector to
Carbon Neutrality: Case Study of the Chilean Ce-
ment and Steel Industry,” on July 20, 2020. The
link to the webinar, the Project file, the Executive
summary, the infographic, and the final presenta-
tion can be found in Table 1 of the Appendix.
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2.6 Preparation of inputs that allow
the design of a regularization pro-

gram to connect users to the electri-

city grid, focused on households in

socioeconomically vulnerable situa-

tions in Uruguay.

The present study was developed at the request
of the Ministry of Industry, Energy, and Mining of
Uruguay?.

i) Objective and scope

The general objective of the study was to offer
advice on the design of an inter-institutional regu-
larization program, which would ensure the rapid,
efficient, and sustainable incorporation into the
electricity energy grid of households in socioeco-
nomically vulnerable situations, focusing on the
social, cultural, and technical aspects, and consi-
dering energy efficiency as a fundamental pillar.

%6 The project was carried out by SEG Ingenieria during the period of July 2019-May 2020.

To this end, the following specific objectives were
proposed: 1) An analysis of best practices, suc-
cessful cases, and lessons learned from initiatives
implemented at the urban level in no fewer than
five countries (or cities) linked to the subject of
the study. The analysis should include the applica-
bility or adaptability to the context of Uruguay; 2)
A survey and contextual analysis that familiarize
us with the current situation with respect to irre-
gular services and programs related to the pro-
blem raised. Said analysis should delve into the
regulatory aspects of the electricity sector that
are related to the regularization of grid-connec-
ted services, and carry out a description of the
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population to be regularized, which should inclu-
de: socioeconomic and cultural conditions, limita-
tions and difficulties in regularization, energy use
habits, characterization of the energy-consuming
equipment used, household characteristics; 3)
Preparation of inputs that contribute to a draft of
the program, including a proposal with objectives,
goals, timelines, responsibilities, and an estimated
budget for the execution of the Program.

ii) Description of the most relevant as-
pects of the tasks performed and topics
addressed

In 2018, the percentage of losses with respect to
all of the electrical energy delivered in the UTE’s
distribution networks was valued at around 18%,
approximately one-third of which (6.4%) occurred
in vulnerable neighborhoods. As of that date, it
was estimated that approximately 70,000 house-
holds had irregular access to electricity. It was a
multidimensional problem in which, in addition to
just energy, other aspects had an influence, such
as the quality of homes, the household applian-
ces used, the neighborhood’s characteristics, rate
schemes, and subsidies, etc.

It was essential to have an accurate characteriza-
tion of the target population, to have a successful
outcome. To this end, a survey was conducted of
500 people who live in vulnerable neighborhoods
and who identified themselves as being in an irre-
gular situation. Another, complementary survey
focused on the energy use of 84 households. In
addition, discussions were held in six focus groups.
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Thus, a qualitative and quantitative description of
the socioeconomic and cultural conditions was
obtained, and a general overview of the energy
use by this population. Among the results, are hi-
ghlighted:

* Surveyed households had deficiencies in se-
veral areas (access to basic services, health,
education, housing, income, and employ-
ment). In general, they are multi-person hou-
seholds whose members are busy for much of
the day and do not have the resources to ac-
quire efficient equipment and to improve the
envelope (insulation) and electrical installa-
tions of their homes, and they lack knowledge
about the efficient use of electrical appliances
and energy efficiency in general.

e Cultural resistance to regularization was not
detected. Irregular connections are experien-
ced as a source of danger, marginality, poor
service quality, stigma, and lack of access to
other rights, which none of the participants
wishes to perpetuate. It is not perceived as a
desired practice, but as a necessary one, due
to economic limitations.

* Electrical energy is the primary source of ener-
gy used. While the equipment is not the most
inefficient (refrigerators and hot water tanks
in particular), a significant presence of resisti-
ve electrical media without accumulation was
detected. In heating, halogen stoves, electric
radiators, and fan heaters predominate. The
vast majority of households use LPG for coo-
king, using 13 kg. jugs in two-thirds of cases;
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the rest use 3 kg micro-jugs. The latter have
the problem of not having a regulated maxi-
mum price, but low-income households resort
to this option, which allows partial recharging,
even though the unit cost is more expensive
and there is no access to subsidies to the GLP
(15%). According to UTE data, a non-regulari-
zed household consumes an average of con-
sume 500kWh/month, while post-regulariza-
tion and training, consumption is reduced to
approximately 207 kWh/month.

With respect to the characteristics of the dwe-
llings, 36% of surveyed households have waste
material as the predominant roofing material,
and in 21%, the roofs are lightweight and have
a false ceiling. Similarly, vulnerabilities were
detected in the materials for exterior walls
and openings such as doors and windows,
and floors. Given all of the above, these homes
have great difficulty maintaining a comfortable
temperature.

* The main program enacted that is aimed at en-
couraging regularization in the electric power
service is the Social Inclusion Prioritization
project (PIS), which is carried out by UTE. The
next most relevant program is the Service Bas-
ket (PCS). Other programs are focused on pro-
viding a housing solution for the population in
extreme situations; in these, electricity access
is discussed, but is not the focus.

The PIS is based on the conviction that access to
energy is a right, and that through it, the quality
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of life is improved for citizens in vulnerable situa-
tions. For this, all households must have regular
access to safe, good quality electrical services. By
2026, it is expected that a total of 70,000 regula-
rizations will be reached, at a rate of 7000 con-
nections annually.

The approach to the plan in the target popula-
tion was carried out by a team made up of two
social workers and two technicians from the so-
cial commercial area, per neighborhood. Broadly
speaking, the methodology consisted of a survey
of the homes, holding conversations, meetings,
and passing out brochures. The plan had a transi-
tion period of nine months so that the home, once
regularized, could adapt its energy consumption,
and the rate was applied gradually, billing a per-
centage of total consumption and showing how
much would have been paid for total consump-
tion. Follow-ups were carried out when deviations
were detected (such as unusual consumption or
late payments), and advice was provided so that
the household could reduce its energy consump-
tion. In the case that the household had difficulty
making payments, there was the option of a pay-
ment plan. The process consisted of a period of
up to four years. In the case that the household
had outstanding debts, they could be frozen just
once for a period of 12 months; if proven to be a
reliable payer during that period, the debt would
be forgiven.

Regularized users in the vulnerable neighbor-
hoods have access to commercially discounted
rates known as TCB-D and TCB-T, which extend
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discounts on the Basic Consumption Rate (TCB),
open to all residential users. In this way, a signi-
ficant reduction in the amount of the bill is sou-
ght until reaching a basic consumption level (of
approximately 210 kWh). The TCB-T rate for TUS*
households grant an additional discount accor-
ding to the number of members of the household
(TCB-T).

Between 2013 to 2018, some 25,000 homes have
been regularized, of which 87% have remained in
service and 73% have kept payments up to date.
The project appears to be successful; however, it’s
not clear what impact it has when looking at the
indicators. A significant reduction in the losses wi-
thin socioeconomically vulnerable neighborhoods
would be expected, but as UTE indicates in its an-
nual reports from 2016, 2017, and 2018, these have
remained at 6.4% during the years indicated.

The PCS arose in 2012 as the result of an in-
ter-institutional social policy coordinated jointly
by MIEM, MIDES, MEF, MVOTMA, including Plan
Juntos, in addition to the state companies UTE,
OSE, ANCAP and, recently, ANTEL. Its general
objective is to “facilitate regular and sustainable
access to households in a socioeconomically vul-
nerable situation related to energy, potable water,
and information and communication technologies
(TIC)”. Up to 2020, 1950 households make up this
pilot program.
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The neighborhoods in a vulnerable situation that
were selected are those with previous housing in-
terventions carried out by MVOTMA. The MIDES
field team begins its work with the families who
opt into the PCS, whether they are regularized or
choosing to regularize. Based on this intervention
as it relates to energy aspects, the PCS determi-
nes the subsidies or commercial discounts to be
granted: subsidies for LPG refills, subsidies for
the purchase of gas and electricity-based house-
hold appliances, and discounts on electricity rates
(same rates as in the PIS). The granting of these
benefits is differentiated based on the Critical De-
ficiency Index (ICC), which defines the socioeco-
nomic vulnerability situation of a household. The
survey of household information starts with the
application of a standardized form, carried out by
the MIDES field teams. The household can be clas-
sified as a TUS household (Tarjeta Uruguay Social/
Uruguay Social Card), AFAM (Family Allowan-
ces), or Rest of the Neighborhood household. For
example, TUS households receive a 75% subsidy
on the cost of LGP refills, while AFAM households
receive a 50% subsidy and the rest receive a 25%
subsidy.

In different training instances, work has been ca-
rried out on issues related to the management,
efficiency, and safety in the use of energy, accom-
panied by individualized visits to the home, which
have involved energy audits.

¥7 Tarjeta Uruguay Social (Uruguay Social Card), granted by the Ministry of Social Development for households in extreme socioeconomic situations.
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iii) Results, conclusions, and recommen-
dations

As a result of the analyses carried out, a list of
aspects emerged that could improve the actions
currently in place: i) that the state itself set the
objective of eliminating irregular connections in
vulnerable neighborhoods, taking into account
the socioeconomic situation of the affected po-
pulation; ii) expand the dedication of resources to
attack the problem with greater speed; iii) have
a single organization that coordinates and leads
efforts of all stakeholder institutions; iv) adapt ra-
tes to the realities of the number of family mem-
bers and increase the range considered as basic
consumption; v) promote rational use and awa-
reness through the use of smart meters. This em-
powerment of the user is necessary since it is the
best way to connect the consumer to the reality
of their energy use.

Throughout the consultancy, several relevant fin-
dings were made in the preparation of the Natio-
nal Electric Power Regularization Plan (PNREE).
With these inputs as a guide, recommendations
were made that are adapted to the national con-
text.

Protected networks - For the standard technical
solution, the use of a system with smart meters
in a low voltage network is recommended, which
includes pre-assembly, meters and height panels,
and connections with concentric cables. This so-
lution can be improved with the use of spacers,
which distance the pre-assembly from the column
or post, making access to cables difficult. For nei-

ghborhoods in which higher degrees of danger
and complexity for the circulation of opera-
tion mobiles are observed, a special technical
solution is recommended, consisting of me-
dium-voltage power distribution, based on the
installation of several low-power transformers
in the neighborhood from which energy boxes
concentrate the measurement modules of ho-
mes that are served by the transformer. Each
transformer typically feeds fewer than ten hou-
seholds.

Smart meters and communication capacities
- UTE has a short-term migration plan for all
its clients to this type of meter. Once these me-
ters are installed, it’s possible to show the user
their consumption at all times through an app.
This could increase the benefits of the current
UTE mobile app, offering the possibility of: i)
showing the consumption in kWh and the cost
in pesos, updated to the current day; ii) rai-
sing alarms through notifications once the user
crosses a tariff consumption threshold, increa-
sing the cost of consumption per kWh; iii) show
a projection of end-of-month consumption and
cost based on the energy consumption of the
current month and behavior within the past
24 hours; iv) raise alarms when the household
consumption is close to the limit of contrac-
ted power. It is also recommended to consider
these functions through SMS, WhatsApp mes-
saging, through automatic systems (chatbots),
and phone calls, to take into account the full
range of users.
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Beneficiary schemes - Reaching high levels of re-
gularization requires affordable rates, according
to each household’s ability to pay. To this end, it
is proposed that a rate scheme be developed that
considers three possibilities to apply to vulnera-
ble households: 1) an emergency rate intended
for clients in extreme vulnerability, in which situa-
tions might include loss of a job or income and
low-income, single-parent homes with dependent
children. Consumption must be measured, but
the household would pay a symbolic fixed cost or
even nothing in very extreme cases. The genera-
tion of debts or lack thereof should be analyzed,
so that they can be addressed once the household
has exited the extreme situation. 2) A rate for very
vulnerable households, but those who can afford
to pay a certain amount for electric use. The TCB-T
rate could be used, taking into account the num-
ber of members in the household. In addition, the-
se households could eventually be beneficiaries of
subsidies for LPG refills and receive subsidies for
the purchase of efficient household appliances. 3)
A rate for vulnerable households that takes into
account those cases where a household may be
able to pay a discounted rate, even as they may
not be beneficiaries of subsidies for LPG purcha-
ses or household appliance purchases. Financing
the full cost of efficient appliances through the
electricity bill could also be considered.

The classification of households into these cate-
gories requires a household-level socioecono-
mic analysis, for which the intervention of MIDES
would be required. It is recommended that be-
neficiaries be determined based solely on their
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socioeconomic status, so that resources can be
directed to the population in greatest need. The
origin of funds to subsidize these homes will need
to be decided: whether a cross-subsidy among
UTE users, or whether funds will be allocated from
the public budget.

Training and social work -The sustainability of the
regularization process depends upon dedicating
efforts to educational issues and access to infor-
mation, to the extent that these foster a better
understanding of the causes of high consump-
tion, how electricity rates work, which household
appliances consume the most, which equipment
is more efficient, and how to save energy. In ad-
dition, during the focus groups that were carried
out, some important challenges were exposed
with respect to the relationship between the tar-
get population and UTE, including criticisms of
complexity of procedures, existence of pending
debts as a barrier to regularization, the fear of pu-
nishment by the company, and the perception of
high costs of materials for works that enable regu-
larization of connections. All of these difficulties
can be overcome through good communication,
training, and education policies to be carried out
during the plan.
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In the preparation of the material about energy
efficiency, suggestions should be collected about
the contribution of each stakeholder institution,
and it is the responsibility of MIEM to define the
content and preparation of materials. Those mate-
rials about the safety aspects in the management
of electric power, regularization plans, and other
related topics, could be assigned to UTE.

Community social work is a fundamental part of
the plan’s success, but it has also proven to be the
bottleneck that limits the speed of implementa-
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tion when there is a lack of human resources or
there is complexity in hiring. This should be a point
addressed in the plan’s design. Currently, the me-
thodology applied by UTE in the PIS, involves ca-
rrying out various actions of a social nature, which
has required that UTE hire more professionals in
this area. It would be more efficient and profita-
ble for some of these tasks to be carried out by
MIDES staff; as such, a set of resources should be
considered to ensure the hiring of staff that facili-
tates fluid coordination of each institution’s inter-
ventions.
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Organization of the Plan and the different stake-
holders - The lack within vulnerable households
manifests in different ways and requires a com-
prehensive approach to address, requiring the
participation of a number of stakeholders. The
stakeholders identified for the regularization pro-
cess are UTE, MIEM, MIDES, MVOTMA, Intenden-
cias, MEF, OPP and URSEA. In general, all of the
interested stakeholder groups should be kept in
mind, too, and these include the press, acade-
mia, ANTEL, OSE, regulated users, NGOs and civil
society organizations, and beneficiaries who are
both in favor of and opposed to the regularization
plan.

One of the organizational aspects in need of im-
provement is the need for greater coordination in
order to ensure the necessary inputs and to avoid
duplicating efforts. The idea for the necessity of
the PNREE arises from this reality. It is essential
that all of the institutions involved take owners-
hip of the proposed objectives and that there is
acute coordination and collaboration in all areas
(fieldwork, technicians, managers). The OPP is the
entity that can visualize the cross-sectionality of
public policies and, thus, act as coordinator of the
execution of these policies, promoting inter-insti-
tutional cooperation. This point was emphasized
by all institutions repeatedly during the workshops
that were held. The leadership of PNREE could be
comprised of representatives from each of the
institutions, as well as its own full-time staff. The
plan will require resources to cover roles for coor-
dinating actions throughout the course of its im-
plementation. Institutions that are involved in the
plan and assume specific responsibilities should
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include these in their institutional objectives, so
the fulfillment of these can be evaluated.

Among the varied objectives that the plan
should pursue, it is recommended that numbe-
red goals should be assigned to some key in-
dicators, which will show efficacy of the imple-
mentations. To this end, a series of indicators
considered relevant for program monitoring
and evaluation are proposed, and these must be
included in the regular monitoring plan.

Table 6: Objectives at the
end of the Plan

Non-technical losses in <1%

vulnerable neighborhoods

Timeline for execution 4 to 5 years

Sustainability >80%

Unit cost of regularization < al actual

Irregular households at

the end of the plan <10.000

Source: SEG Ingenieria. 2020. Synthesis document
“Preparation of inputs that allow the design of a regula-
rization program to connect users to the electricity grid,
focused on households in socioeconomically vulnerable
situations in Uruguay”.

The results of this work were presented on June 8,
2020 in the webinar “National plan for the regula-
rization of connections in Uruguay.” The link to the
webinar, as well as the Project folder, the Execu-
tive Summary, the infographic, and the final pre-
sentation can be found in Table 1 of the Appendix.
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2.7 Pilot Project for household ener-

gy labeling in the Autonomous City of

Buenos Aires.

This project was developed at the request of the
Environmental Protection Agency of Buenos Aires
and the Assistant Secretary of Energy Efficiency
and Savings®,

i) Objective and scope

The study’s objective was an energy survey of at
least 200 households in the Autonomous City of
Buenos Aires, based on the IRAM 11900 Standard
(2017), carried out within the framework of the
National Household Labeling Program promoted
by the nation’s Secretary of Energy. The study
also had as an objective to validate the establi-
shed procedure for calculations and the projected
implementation system, as well as making corres-

ponding adjustments that take into account the
particular climate, socioeconomic, and local cons-
truction practices. Likewise, the study would allow
a definition of the range of values of the Energy
Performance Index (IPE) that must be associated
with each letter of the scale as proposed in the
IRAM 11.900 (2017).

This pilot project is also proposed to evaluate
the most influential factors in the energy requi-
rements of the selected households, in order to
identify potential savings in CABA and to work
in conjunction with the Environmental Protection
Agency of the Autonomous City of Buenos Aires
(AprA) on a series of measures to be taken so the
sector can improve its energy rating for existing
homes and set minimum standards for new builds.

38Carried out by the Foundation for the School of Engineering of Rosario (Argentina), in the period between November 2019 and September 2020.
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ii) Description of the most relevant
aspects of the tasks performed

The main activities developed in the present study
included the following:

¢ Contextual Analysis - A review of the house-
hold energy efficiency labeling systems was
carried out in existing programs in Spain, Chile,
and Brazil. These countries were selected ba-
sed on the distinct political relationships they
have with Argentina. In the case of Chile, it is a
country that is at the same latitude as Argen-
tina, with different and similar climatic zones.
On the other hand, Brazil is part of the same
region, has a vast territory, and a federal go-
vernment system (like Argentina). Spain, for its
part, served as an example of how it works in a
country that has already had mandatory ener-
gy rating systems in place for years.

Similarly, in the course of this analysis, a study
was carried out at the local level (CABA) that in-
cluded the development of a SWOT matrix, the
result of which strengthened the experience ac-
quired through the six pilots for household labe-
ling that were carried out in the country; identi-
fied the existence of a computerized application
for Household Labeling by the nation’s Secretary
of Energy based on a solid calculation procedure;
and confirmed the presence of a good number of
professionals throughout the country who are tra-
ined on the subject. In terms of weaknesses, what
stand out are the difficulty in intergovernmental
coordination (nation, province, municipality le-
vels), the lack of technical training in the cons-
truction framework, and the lack of a budget for
research and development.

39 The majority of these were located in neighborhoods with high socioeconomic levels.
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e Strategy and selection of households - An
online application was created to choose the
200 households via a registration form crea-
ted by the professionals who were authorized
to participate in the pilot test. The goal was to
ensure that CABA’s 15 communes nominated
households, ensuring representation for each.
For the purposes of characterizing household
types, it was taken into account whether the
household was a Collective Dwelling (a hori-
zontal property with hallways, ground floor,
intermediate floor, and top floor), or a Sin-
gle-Family Dwelling (semi-detached, isolated,
walled).

One hundred and ninety-seven homes were no-
minated initially, but as a result of the restrictions
imposed by the preventive, mandatory social dis-
tancing in response to COVID-19, 150 homes were
ultimately surveyed, of which 130 (87%) were co-
llective and 20 (13%) were single family. As such,
the objective of having homes representing all of
the CABA communes was achieved, with a higher
concentration from the communes located in the
North and East zones (Commune 1, Commune 4,
Commune 12, Commune 13, Commune 14), and a
lower concentration in the West zone (Communes
8, 9, and 10). Within the collective housing stock,
the type of household with the highest repre-
sentation was the intermediate floor apartment
(93)%°, followed by top floor apartment (21) and
hallway apartment in PH (13). In the case of sin-
gle-family dwellings, the most common type was
the semi-detached house with two or more floors
(8).

Requirements that professionals had to meet to
participate in the pilot test included: approval of
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the House Labeling Course for Certifiers (CEV) by
the Secretary of Energy and professional enroll-
ment in CABA. The initial roster of professionals
included 22 architects (44%), 18 engineers (36%),
and 10 master builders (20%). As a result of con-
ditions imposed by COVID-19, seven professionals
shared that they would be unable to participate,
so the roster was reduced to 43.

e Determination of IPE and energy performance
analysis - Based on the information collected
in each household, a general assessment of the
home and its surroundings was made, a sketch
was drawn up for each level, and spaces (ther-
mal zones), construction systems, openings,
and systems were surveyed, as were asset sys-
tems for the production of sanitary hot water,
heating, and energy production via renewable
sources. Mean values were then calculated for
an important set of relevant magnitudes (sor-
ted by type) associated with the calculation of
IPE, to be able to then determine the Energy
Performance Index (IPE) for the selected hou-
seholds. Criteria with Likert scales were de-
veloped for the purpose of evaluating energy
performance in these homes, resulting in an
individual report that synthesizes the most im-
portant information obtained from the IPE cal-
culation. Finally, preliminary recommendations
were made, using a color code (red, yellow, or
green) to guide potential improvements.

A complementary study was also carried out to
analyze in detail the characteristics of the inter-
mediate floor apartment (representing 62% of
the total), and the PH-type hallway apartment
(representing 8.7% of the total). This study took
into account the new requirements established in
the Building Code (Law 6100/2018) of the Gover-
nment of the City of Buenos Aires for buildings
larger than 1,000m2. Proposed interventions were
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then quantified, and a cost-effectiveness analysis
was carried out for the different proposed inter-
ventions, with the aim of determining which had
the highest incidence at the lowest cost (cost of
interventions / potential for improvement).

e Creation of a report for each household
analyzed - Each owner/tenant of the surveyed
household was presented with a report that in-
cluded, among other items, information about
the balance of the final energy requirement, IPE
in relation to the average that was obtained in
the pilot, and an analysis of envelope elements
(solar gains and losses). Based on this infor-
mation, a proposal for potential improvements
to implement was prepared and submitted to
each owner/tenant for their consideration.

iii) Results and conclusions

From the analysis of results obtained from the
relevant magnitudes associated with the IPE cal-
culation, sorted by type of housing and average
values, it was found that:

¢ The calculation of the average value of the
Energy Performance Index (IPE,, for the 150
homes surveyed, yielded a figure of 228 kWh/
m-2year. The scale of the energy label associa-
ted with the pilot test of the Autonomous City
of Buenos Aires was built using this figure, em-
ploying the criteria of the Ministry of Energy.
This label represents the first step in the cons-
truction of a definitive scale for CABA. The
distribution of the surveyed household by type
was obtained using this criterion. The figure
also includes the breakdown of the primary
energy requirements for heating, cooling, ACS,
and lighting.
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Table 7: Average of variables associated with IPE, by type and total average (150v)

Ground A 2p 1p
) Intermediate Top . . p 2p Total
Variable PH Apt Floor Apt Floor Floor Slng_le Slng_le Isolated | Comp Avg
Dwelling | Dwelling
Number 13 13 93 21 8 7 2 3 150
AU [m2] 72,6 72.6 56.0 61.9 135.5 101.7 152.7 139.3 68.6
T }Pnlfzyear] 307.9 307.9 193.9 308.4 2270 243.8 2085 | 2853 227.9
EPI
[kWh / m2year] 230.8 230.8 1317 2333 165.9 168.3 159.0 2207 162.0
ES;I/AU
[kWh / r/nZyear] 147.3 1473 787 137.4 98.8 100.7 710 1713 98.4
EU;I/AU
[kWh / m2year] 18.3 18.3 69.7 m.0 681 87.7 80.0 103.3 81.8
EPV
DAY A2 ear] 40.8 40.8 17.6 37.4 236 313 20.5 253 23.4
ES;V/AU
[kWh / r{,zyear] 12.3 12.3 5.3 n.3 71 9.5 6.0 7.7 7.1
EU;V/AU
[kWh / m2year] 33.0 33.0 14.7 317 17.9 253 16.5 217 19.4
EPACS
[kWh / m2year] 28.2 28.2 34.3 316 22.9 328 23.0 26.0 32.6
ES;ACS/AU
[kWh / m2year] 225 225 217 212 1811 170 18.5 20.7 21.3
EU;ACS/AU
[kwh / m2year] 12.2 12.2 13.0 12.4 9.4 7 8.0 10.0 12.4
EPIL
[kWh / m2year] 9.0 9.0 103 8.5 14.3 n3 6.5 17.3 10.4
ES;IL/AU
[kWh 7 n<2year] 2.8 2.8 31 26 43 3.5 15 5.3 31
EPREN
[KWh / m2year] 12 12 0.0 2.4 0.0 0.0 0.0 43 0.5
N, 0.3 03 0.4 0.3 03 03 02 0.2 0.3
Ny, 0.8 058 0.9 038 0.9 0.9 0.9 0.9 0.9
Veer 06 0.6 05 06 0.6 06 0.6 05 0.5
Naisp 0.5 0.5 0.4 05 0.5 0.5 0.5 05 0.5
AU clim [m2] 70.7 70.7 551 59.8 104.4 96.8 94.5 132.9 64.6
V clim [m3] 202.7 2027 14611 157.2 28811 287.2 304.5 3816 176.2
S/V [m2/m3] 15 15 15 15 1.4 13 13 14 1.5
b,, 0.5 05 0.4 06 0.5 05 0.7 05 0.4
Km, walls
[W / m2K] 22 2.2 2.0 21 2.0 21 2.0 16 2.0
Km, roofs
[W / m2K] 2.4 3 S — 21 2.5 26 18 22 2.2
Bl e 0.6 06 | 30 05 0.9 16 05 0.9
Km, openings
W 2K 39 39 42 36 42 41 36 4.0 a1
H,, [W/K] 305.7 305.7 2245 314.9 365.5 370.5 622.5 2873 268.6
B, [hl 13.3 133 205 14.5 17.9 16.9 15.7 16.4 18.6
H, [W/K] 466.4 466.4 4276 555.3 587.8 626.8 842.0 445.0 475.4
t,, [N] 8.9 8.9 .4 8.4 10.3 10.9 1.2 10.6 10.7
Rend Eq.Calef 0.80 0.80 0.89 0.81 0.69 0.87 113 0.60 0.83
Rend Eq.Ref 2.68 268 2.78 2.81 2.51 2,67 2.75 2.83 2.75
Rend Eq.ACS 0.54 0.54 0.60 0.59 0.52 0.69 0.43 0.48 0.59

Source: Foundation for the School of Engineering of Rosario (Argentina). 2020. Synthesis document “Pilot Test of household energy labe-
ling in the Autonomous City of Buenos Aires.”
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Graphic 14: Energy labeling scale associated with the pilot test
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Source: Foundation for the School of Engineering of Rosario (Argentina). 2020. Synthesis document
“Pilot Test of household energy labeling in the Autonomous City of Buenos Aires.”
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Graphic 15: Distribution of households surveyed by level
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Source: Foundation for the School of Engineering of Rosario (Argentina). 2020. Synthesis document “Pilot Test of household energy labeling
in the Autonomous City of Buenos Aires.”
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For an IPE, of 228 kWh/m?2year, the specific
primary energy requirements for heating were
162 kWh/m2year (70.93%), which is much hi-
gher than the weighting of the other uses. It
should be noted that these values were of the
same order of magnitude as those obtained in
the Rosario and Santa Fe pilots.

The Energy Performance Index for the types
of collective dwellings was on the order of
300 kWh/m?year for hallway apartments in PH
and top floors, and on the order of 200KWh/
m>2year for intermediate floor apartments. For
its part, the Energy Performance Index corres-
ponding to single-family dwellings was on the
order 240 kWh/m?3year.

It was found that the average transmittance of
walls (2.0 W/mZ2K), roofs (2.2 W/m?2K) and ope-
nings (4.1 W/m?K) far exceeds values currently
established in the Building Code.

The average heat transfer coefficient is low
(btr=0.4) due to the fact that the type of dwe-
lling most frequent in the selected sample is
the intermediate floor apartment.

Average equivalent performance of active
heating equipment (n = 0.83) is higher than
that of balanced type gas stove, Label A (n =

0.71), reflecting the combined use of gas and
electric equipment.

« Average equivalent performance of active
cooling equipment (COP=2.75) is intermediate
between that of a Class D split-type air condi-
tioner (COP=2.70) and a Class C split type air
conditioner (COP= 2.90).

* Average efficiency of the active equipment for
ACS (n = 0.59) corresponds to that of a con-
ventional Label E water heater E (n =0.59).

In relation to the comparative analysis of the ex-
periences of the House Labeling program at the
international level that were analyzed in the con-
sultancy, some data that may be of interest are
presented as a preliminary approach, even though
the energy efficiency indicators and procedures
defined by and developed in each country are di-
fferent. As such, a comparison in absolute terms
will not yield useful information.
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Table 8: Comparative analysis of household labeling experiences

Argentina Chile Brazil Spain

Indicators kWh/m2year kWh/m2year C/year kWh/m2year

(degrees per kgCO2/m2year

hour, natural

cooling)

kWh/m2year
Calculation process . ) ) .
(thermic balance or Thermic Thermic Weighted Thermic
percentage) Balance Balance numerical Balance

equivalent
Average specific re- 332 kWh/ Demand: Between A and Etiqueta E // E
quirement of primary m2year * 212 kWh/ B: 4-5 Label (Madrid)
energy 228 kWh/ m2year 238kWh/m2
m2year** Use:
355 kWh/
m2year
(Mandatory/Voluntary) Voluntary Voluntary Voluntary Mandatory
(Sta. Fe man-
datory unregu-
lated)

Minimum Standard None None None None

*Average of pilot projects at the national level. ** CABA

Source: Foundation for the School of Engineering of Rosario (Argentina). 2020. Synthesis document “Pilot Test of house-
hold energy labeling in the Autonomous City of Buenos Aires.”



Climate Technology Transfer Mechanisms and Networks in Latin America and the Caribbean

In the case of Chile, a theoretical estimate
of demand (equivalent to useful energy) for
energy used for heating, cooling, domestic hot
water, and lighting, is used as an indicator, with
the average value being 212 kWh/m2year, 81%
higher than the usual energy value of 117 kWh/
m?year obtained for CABA. In addition, ener-
gy consumption in heating, sanitary hot water,
lighting, and ventilation is used as a comple-
mentary indicator, accounting for equipment
energy performance, primary energy type, and
contribution of non-conventional renewable
energies (NCRESs) for heating, sanitary hot wa-
ter, lighting, and mechanical ventilation. In this
case, the average value of 355 kWh/m?2ayeatr, is
56% higher than the average value of the spe-
cific primary energy requirement of 228 kWh/
m2year for CABA.

With respect to Brazil, it is not possible at pre-
sent to establish a comparison in relation to
the average requirement obtained for CABA,
as the indicators used to evaluate energy effi-
ciency of residential dwellings are the °C/year
(degree hours of natural cooling) and relati-
ve consumption for heating in kWh/m?2year,
which are converted into weighted numerical
equivalents to establish a scale of labels be-
tween A and E. Since the certification of resi-
dential dwellings is not mandatory, only those
that have obtained an A or B label have been
registered.
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* Inthe case of Spain, the average primary ener-
gy consumption corresponding to a Type E la-
bel for Madrid was taken for the purposes of
making a comparison. This consumption inclu-
des heating, cooling, and ACS.

The following results were obtained from the de-
tailed analysis of the intermediate floor and PH
hallway apartment types:

Conclusions:

A letter D can be obtained on the scale propo-
sed for the Household Labeling Pilot of Buenos
Aires without having to modify current systems,
by applying the city government’s Building Code
requirements to improve passive systems (insula-
tion in walls, improvements in openings and insu-
lation in roofs for PH hallway apartments).

* The most cost-effective intervention for the in-
termediate floor apartments is given in Case
2 (improvement of wall insulation and repla-
cement of openings within the construction
system).

* The most cost-effective intervention for the
PH-hallway apartments is given in Case 1 (im-
provement of roof insulation within the cons-
truction system).
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As expected, a higher investment will be required
relative to expected savings in order to reach the
highest levels on the scale that is proposed.

iv) Follow-up, implementation potential

Household Labeling in CABA is a first step to
analyze and determine the application of ener-
gy efficiency policies and regulations at the hou-
sehold level. The results of this project will allow
priority measures to be implemented that will im-
prove household energy performance and reduce
energy consumption, which will inevitably cause
social, economic, and environmental benefits.

The household labeling pilot in CABA is a source
of and guide for important information regarding

Climate Technology Transfer Mechanisms and Networks in Latin America and the Caribbean

the development of new studies and analyses re-
lated to household energy efficiency, a topic that
is gaining greater interest and importance in Ar-
gentina and in our region.

The Environmental Protection Agency of the Au-
tonomous City of Buenos Aires AprA is planning
new actions and strategies that will allow it to ex-
pand the analysis of energy labeling in the city,
and will help determine cost-effective measures
to reduce household energy consumption.

The results of this work were presented Thursday,
09/17, 11hs (GMT-3, Buenos Aires time). The link to
the webinar, as well as the Project folder, the Exe-
cutive summary, the infographic, and the final pre-
sentation can be found in Table 1 of the Appendix.
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Table 1. Studies of TCC in Renewable Energies

of water, heating, and
refrigeration in residential,
5 | commercial, and industrial
buildings in Costa Rica to
2030 (2017)

and Chirropd
Consultores

Energy of Costa Rica
(MINAE)

voluntary schemes

e-informes/

Project Name City/coun-| Subject Consultant Direct Proposed/ Projection of Projection of emis- Link to Synthesis Results of
try beneficiary analyzed instru- new energy sions avoided (ton- Report the Final
ments produced COzeq) Presentation
Auctions of electricity Brazil Renewable Factor (ES) Public entities in Command N.A. N.A. http://fundacionbariloche.
from renewable energy Panama Energy Latin America and control; Economic org.ar/wp-content/ .
R . N N N h 5 uploads/2019/04/2.-Resumen
1 | sourcesin Latin America Uruguay Auctions the Caribbean that incentives; Goods Ejecutivo-Balance-Neto.pdf
and the Caribbean: Brazil, are charged with provided by the
Panama, and Uruguay renewable energy government.
(2017) management https://www.youtube.
com/watch?v=EekG
Use of the net balance Chile Net Balance | Factor (ES) Public entities in Command h“pi///fu”dac‘onba/f““he- Z900B7A
mechanism for the pro- Mexic Latin America and control; Economic Séﬁjoaard\g/gg%y}tggz_—Caso—
motion of the generation the Caribbean that incentives; Goods Estudio-Balance-Neto-Chile.
2 | of decentralized electrici- are charged with provided by the N.A. N.A. pdf
ty to renewable sources renewable energy government
in Latin America and the management
Caribbean: Chile and
Mexico (2017)
Case studies about Barbados, | Solar Therma| Christian Public and private Command control Barbados | 178923 Barbados | 19.889
solar water heaters for Brazil, Heaters Navntoft entities in Latin Economic incentives MWh/afio tonCOzEQ/aﬁo
3 residential buildings in 6 Colom- America and the Instruments based
countries in Latin America | bia, Chile, Caribbean that are on information and | Brazil 10043482 | Brazil 1'353.898
and the Caribbean (2018) | Mexico and interested in solar voluntary schemes MWh/afio tonCOzeq/aﬁo http://ledslac.
o thermal eneray el mean
Colombia | 80000 Colombia | 19.220 del-mercado-de-
MWh/aﬁo tonCO2 /aﬁo http://fundacionbariloche.org. | calentadores-de-agua-
od ar/proyecto-gef-bid-fb/fichas- | solares-para-seis-
) -inf / ises-de-america-
Chile 199803 | Chile 63.327 S Iatine-y-cl-caribe/
MWh/afio tonCO2eg/afo
Mexico 2028960 Mexico 470.569
MWh/afio tonCO,, /afio
Uruguay | 35630 Uruguay | 1.360
MWh/afio tonCO,, /afio
Roadmap of Technolo- Costa Rica | Biomass Consortium: Ministry of Industry, Instruments based | The contribution of 1321.311 tonCO2eq 'fop;/r//f“rldiiﬂnrbi?f‘ﬁéhfb/
gies based on biomass EMA-CICR the Environment, and | on information and | biomass will surpass from2017 to 2030 ﬁc?,as,z,myformef/ Enlace:
residuals for thermal and Chirropd Energy of Costa Rica voluntary schemes | the current 18.000 http://fundacionbariloche.
energy generation in the Consultores (MINAE) TJ to approximately Séﬁiozfé‘g/g'g%’/tgzﬁ/a‘oMATEC
4 industrial sector in Costa 26.000 TJ. ValonraakCa%Ban. Blomasa
Rica to 2030 (2017) forestal_RHN_Costa-Rica_
RE-1.pdf
Roadmap of Solar Tech- Costa Rica | Solar heating| Consortium: Ministry of Industry, Instruments based | 18,13 GWh from 2017 5126 tonCO2eq from 2017 | http://fundacionbarilocheorg. | http./
nology for the heating EMA-CICR the Environment, and | on information and | to 2030 to 2030 ar/proyecto-gef-bid-fb/fichas- | fundacionbariloche.

org.ar/wp-content/
uploads/2019/04/4.-
Resumen-Ejeuctivo-
Hoja-de-Ruta-
Tecnol%C3%B3gica-
Costa-Rica-Solar.pdf
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Project Name City/coun- | Subject Consultant Direct Proposed/ Projection of Projection of emis- Link to Synthesis Results of
try beneficiary analyzed instru- new energy sions avoided (ton- Report the Final
ments produced COZeq) Presentation
Comparative analysis Brazil, Chile Roof- Ernst&Young Public and private en- | Command control; N.A. N.A. http://fundacionbariloche http://ledslac.
of the regulatory and and Mexico| installed solar SAS Colombia | tities in Latin America | Economic incentives org.ar/wp-content/ org/es/2018/09/
. A . R uploads/2019/04/4.-Resumen-| analisis-comparativo-
6 commercial frameworks photovoltaics and the Caribbean in- Ejeuctivo-Hoja-de-Ruta- de-marcos-
for the adoption of solar terested in distributed Tecnol%C3%B3gica-Costa- regulatorios-y-
photovoltaic energy for generation with solar Rica-Solar.pdf sze“‘a"ga'a"a' _
commercial, residential, photovoltaics e
industrial, and public buil- brasil-chile-y- mexico
dings in selected coun-
tries of Latin America and
the Caribbean (2018)
. . . http://fundacionbariloche.
Distributed generation Ceres, Tos- | Solar ESIN-TTA Secretary for the Goods provided by 56,591,42 MWh/year 39,614 tonCO2eq/year org.ar/wp-content/
with solar photovoltaics tado, San | photovoltaic | Consortium State of Energy in the | the government; uploads/2019/04/Resumen-
7 | and storage for the Cristobal | parks Santa Fe Province of | Economic incentives ?;:;%‘;g;t:g”;jf’so'afes'
northeast of the Santa (Santa Fe, Argentina
Fe Province, Argentina Argentina)
(2017)
Photovoltaic Systems in Sanquiangg off grid photo Consorcio Government of Nari- Economic incentives] 0,211 MWh/year 168.71 tCO2eq/year
104 Educational Institu- (Narifo, voltaic solar | TTA, Hemeva, fo, Colombia Goods provided by http://fundacionbariloche.
8 tions inlthe Sanquianga” | Colombia) Ecotourism Fhe government; S;?g;’é‘ggg%’}fg}éesumen’
Subregion of the Govern- instruments based Ejecutivo-Sistemas-Solares-
ment of Narifio, Colombia on information and Caso-Colombia.pdf
(2018) voluntary schemes
“Carbon Management Guadalajara Roof-installed Consorcio Secretary of the Command 88.967,41 MWh/year 43.683 tonCO2eq/year http://fundacionbariloche.
Plan” of the Government (Jalisco, photovoltaic | TTA, Hemeva, Environment and control; Economic org.ar/wp-content/
of the State of Jalisco, Mexico) solar Ecotourism Territorial Develop- incentives; Goods ‘Ej"e‘gjﬁjé2giiéorﬂ‘zf§y;?§:
9 Mexico. ment(SEMADET) of provided by the Caso-M%C3%A9xico.pdf
Jalisco government;
instruments based
on information and
voluntary schemes
Economic valuation of Costa Rica | Forest Biomatec MINAE-FONAFIFO Command [Wood-burning [Wood-burning ovens]: Qt,;‘_’;/,/fp“%‘iii‘é”,ZZQ'E@'R/ Ztr;%b/éxwgam/s/
the energetic potential biomass Costa Rica control; Economic ovens]: 8.388,65 18.74 tonCO2eq/year fichas-e-informes/  Enlace: | rtqgimznoh68nss/
of forest biomass in the incentives; Goods MWh/year http://fundacionbariloche BIOMATEC%20
North Huetar Region of provided by the [Replacement of bunker Sg?gé‘ggg%'}toez;é‘OMATEQ
10 Costa R|.ca, which serves government; [Replacement of boilers]: 23.589 tonCO2ead/ | valorizaci%C3%B3n Biomasa-
as a basis for formulating instruments based bunker boilers]: year forestal_RHN_Costa-Rica_
policies that consolidate on information and | 84.719,85 MWh/year RE-1.pdf
forestry participation voluntary schemes [CHP+P Plant]: 917,271 ton-
among sustainable ener- [CHP+P Plant]: CO2eq/year
gy options. 554.984,46 MWh/
year
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sustainable use of residual
biomass from the African
Palm and rice (husk) agri-
14| business in Ecuador for
the distributed generation
of electrical energy

biomass
residuals

Consultores

Ecuador (CELEC EP)

Command control;
Economic incentives;
Goods provided by
the government;
Instruments based
on information and
voluntary schemes

ar/proyecto-gef-bid-fb/fichas-

e-informes/

Project Name City/coun-| Subject Consultant Direct Proposed/ Projection of Projection of emis- Link to Synthesis Results of
try beneficiary analyzed instru- new energy sions avoided (ton- Report the Final
ments produced COzeq) Presentation
Analysis and technical Guatemala | Fiscal Factor (ES) Ministry of Finance of | Economic N.A. N.A. http://fundacionbariloche.org. | http://ledslac
foundations for the for- policy for Guatemala incentives; Goods Zf‘/ﬁffryr:i‘;’g“'b‘d'fb/“cms' 0'9/95/2t0?§/28/ 7
mulation of a fiscal policy distributed provided by the P ontoe-do-politr.
proposal that promotes generation government ca-fiscal-para-ge-
the use and exploitation of solar neracion-distribui-
11| of distributed electricity photovoltaics ggiéfj:%i;i;:;r
generation derived from ca-en-guatemala/
renewable energy sour-
ces, from the perspective
of corporate responsi-
bility.
Action Plan for the Sustai- | Galdpagos | Prospective | Independent Governing Council of | Command Assuming no By 2040, in the reference http://fundacionbariloche.org. | https://youtu.be/
nable Energy Transition (Ecuador) | energies researchers the Special Regime control; Economic | changes until 2040, scenario, emissions will ar/proyecto-gef-bid-fb/fichas- | n8V8Z5fZjMO
of the Archipelago of contracted by of the Galdpagos incentives; Goods the reference sce- reach a PER CAPITA value erinformes/
the Galdpagos Islands, the Bariloche (CGREG). Ministry provided by the nario projects a final of 4,2 tonCO2eq (currently,
2020-2040 Foundation of Energy and Non- government; energy demand in they are 6 tonCO2eq).
renewable Natural Instruments based 2030 of 440 KBEP;
Resources (MERNNR on information and | the scenarios for For low, medium, and high
voluntary schemes | decarbonization impact decarbonization
12 by 2040 estimate scenarios, the PER CAPITA
reductions of: Low emissions are 2.3, 1.4, and
Scenario, approx. 0.25 tonCO2eq, respectively.
25%; Medium
Scenario, approx.
45%; High Scenario,
approx. 90%.
Evaluation of isolated so- | Colombia | Access to Polytechnic Mining and Energy Command control; | N.A. N.A. 2%4@2?{:22:Ei;”f;ﬂ‘ecﬁ;i :g‘ﬁjxg&ﬁjf;;iie
lar photovoltaic systems energy University of Planning Unit of Economic incentives; e-informes/ pel AINS
and their sustainability Madrid Colombia Goods provided by
schemes the government;
13 Instruments based
on information and
voluntary schemes
Courses of action for the | Ecuador Agrobusiness| ESIN Electric Company of 262.2 GWh/year 150.974 tonCO2eq/year http://fundacionbariloche.org. | https://www.youtube.

com/watch?v=m-
PalD_PZ-XY&ab_
channel=Fundaci%-
C3%B3nBariloche
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Table 2: Studies of TCC in Energy Efficiency

broject Name City/coun- Subject Consultant Direct Proposgd/ Projection of I?rQJectlon c_)f Link to Synthesis Result_s of
try beneficiary analyzed instru- new energy emissions avoided Report the Final
ments produced (tonCO,,)) Presentation
Innovative Business Buenos Public ligh- Econoler Municipalities, Command control; N.A. N.A. http://fundacionbariloche.org. | http://fundacion-
Models for Public Lighting |Aires, Bu- |ting technology Economic incentives; Z:/Iff';yr:gsj'gef'b'd'fb/mhas’ gfx‘;g?{f};gi’@_fb/
in Latin America and the |caramanga, companies, investors |Goods provided by fichas -e-reports /
Caribbean Fortaleza, the government;
Mexico City, instruments based
Santiago, on information and
Sonsonate voluntary schemes
Roadmap for the adop- Dominican |Energy Natural National Energy Command control; 3.678 kTep (153°990.504 GJ) | 194.500 http://fundacionbariloche.org
tion of energy efficient Republic efficiency in | Gas Fenosa Commission (DR) Economic incentives; TonCO2eq/year ar/proyecto-gef-bid-fo/fichas-
envelopes in public, buildings Engineering Goods provided by e-informes/
residential, and com- the government;
mercial buildings in the instruments based
Dominican Republic on information and
voluntary schemes
NA-
Comparative analysis Argentina, |Energy Econoler Public entities in Command control; http://fundacionbariloche http://fundacion-
of energy efficiency Brazil, efficiency in Latin America and Economic incentives; N.A. ﬁ;?;'é:’gg%"fg:;é e,
standards in residential, Colombia, |buildings the Caribbean that Goods provided by Resumen-Ejecutivo- uplﬁsdiigoez%m/
commercial, and public Costa Rica, are charged with the government; An%C3%Allisis-Comparativo- | presentacion-resul-
buildings in Latin America |Jamaica, incentivizing energy  |instruments based E:?{;ﬁﬁig’zﬁyggew tados-Envolventes-2.
and the Caribbean Mexico, Pa- efficiency in buildings |on information and P pdf
nama, Peru, voluntary schemes
Dominican
Republic,
and Uru-
guay
Comparative analysis Brazil, Cogeneration| Alejandro State entities charged |Command control; N.A. http://fundacionbariloche.org. | http:/
of the regulatory and Colombia, Rivera Alvarez with fostering Economic incentives; ar/proyecto-gef-bid-fb/fichas- | fundacionbariloche.
commercial framework Guatemala, development of Goods provided by N.A. e-informes/ ‘:'?;;Qg;;’g%”;;;}i .
for cogeneration systems |Mexico, efficient energies; the government; E:ecumve_gumman}_
in Latin America and the |Nicaragua industries; investors instruments based Cogeneration.
Caribbean and Uru- on information and
guay voluntary schemes
NA
Proposal of sustainable Galdpagos |Energy Fundacién Ministry of Electricity |Command control; http://fundacionbariloche.org
behavior standards for (Ecuador) |efficiency in | Tecnalia and Renewable Economic incentives; N.A. Z:/Sf';yig;}'gef'b'd'fb/mhas'
buildings in the Archipe- buildings Research & Energy (MEER) now Goods provided by
lago of the Galapagos in Innovation MERNNR the government;
Ecuador, in the residential, instruments based
commercial, and public on information and
sectors voluntary schemes
Preparation of inputs Uruguay User regulari-| SEG Ingenieria Ministry of Industry, Command control; According to data provided 47 KtONCO2eq http://fundacionbariloche.org. | https:/usbbcollab.

that allow the design of

a regularization program
to connect users to the
electrical grid, focused on
households in vulnerable
socioeconomic situations
in Uruguay

zation

Energy, and Mining of
Uruguay (MIEM)

Economic incentives;
Goods provided by
the government;
instruments based
on information and
voluntary schemes

by UTE, a non-regulari-

zed household consumes
500kWh/month; following
regularization, consumption
decreases to approximately
207 kWh/month. The plan
accounts for the regulariza-
tion of 70,000 households by
2026 (1,931 GWh avoided).

within five years of
the plan’s imple-
mentation

ar/proyecto-gef-bid-fb/fichas-
e-informes/

com/guest/Oc-
61d914f2214db-
5b82a789acd0110e4
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. City/coun- . Direct Proposed/ Projection of Projection of emis- Link to Synthesis Results of
Project Name Y, Subject Consultant o analyzed instru- new energy sions avoided (ton- Yy the Final
try beneficiary Report .
ments produced COM) Presentation
Low-carbon development | Chile Environmen- | Cemen- Chile’s Ministry of Command control N.A. 2.100 ktonCO2eq by 2030 http://fundacionbariloche. https://bit.ly/2z4Im-
for the cement industry tally sound | tis - The Energy, institutions ggi:g/zrlony;fﬁfef/efhﬂg?/ ap (compressed link)
in Chile technologies | GreenWerk related to cement in fundacionbariloche.org.ar/wp-

7 Chile content/uploads/2020/02/
Fact-Sheet_Hoja-de-ruta-del-
desarrollo-bajo-en-carbono-
para-la-industria-chilena-del-
cemento_2020-02-10-2.pdf

Low-carbon development | Chile Environmen- | EQO - NIXUS, Ministry of Energy Command control; N.A. 205 ktonCO2eq/year httpy//fundacionbariloche. https:/www.4echile.
for the steel industry in tally sound IMPLEMENTA Economic incentives; org.ar/proyecto-gef-bid-fb/ cl/ presenta-
Chile technologies | SUR Goods provided by fichas-e-informes/  http:// tions-events / con-
8 the government; fundacionbariloche.org.ar/wp- | tribution-of-the-pri-
f ’ content/uploads/2020/02/ vate-sec-
instruments based Fact-Sheet_Hoja-de-ruta-del- | tor-towards-car-
on information and desarrollo-bajo-en-carbono- bon-neutrality-ce-
voluntary schemes para-la-industria-chilena-del- | ment-and-steel
cemento_2020-02-10-2.pdf
Structuring of an Energy | Argentina | Energy ma- | WSP University of Buenos | Command control; | 2.54 GWh/year 1.218 tonCO2eqg/year http://fundacionbariloche.org. | o /s bbcollab.
Management System nagement Aires - Assistant instruments based | (9'144.000 Mega- Zf‘/ﬁffrynf:}’gef’b'd’fb/mhas' com/collab/ui/
based on the ISO 50001 Secretary of Energy | on information and | joules) equivalent to S pyback/
9 guideline, for 4 repre- Efficiency and voluntary schemes 31% of the energy Ob53adf4910a5a-
sentative buildings of Savings - consumption of the 09fe32449ac22
the University of Buenos four buildings (ener-
Aires getics, electricity,
and natural gas).
Comparative analysis of | Argentina | Sostenibili- | Quantum S.A. Empresa Mendocina Comando Control; | 3200 MWh/afio 3.450 tonCO2eq/afio http://fundacionbariloche.ora. | https:/wwwyoutube.
energy solutions for the dad energéti-| de Energia S.A. Incentivos econdmi- | parque solar en Us- af/pffoyect‘;'gef'bid'fb/f‘cms' com/watch?v=5Qb-
10 Mendoza Andes, repla- ca (EMESA) cos; Bienes provistos| pallata, F.P.: 0,18. erinformes, gbic9siE
cing the use of liquid fuels por el Gobierno.
for the supply of energy
Pilot of Household Energy | Argentina | Energy Foundation CABA Environmental | Command control N.A. N.A. ';Sg{;;ﬁg;’:;‘g”gb;”k‘ﬁgh&?rg httpj//wwhv?v.yO(L:léuobe.
ingi i i -gef-bid- tch?v=COOK-
Labeling in the Auto- labeling for the School Protection Agency, fichas-e-informes, B"Cfayj&featvure;
n nomous City of Buenos of Enginee- Assistant Secretary of youtu.be

Aires - CABA

ring, Rosario

Energy Efficiency and
Savings, Secretary of
Energy
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