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Abstract

Objectives: In this paper, 1100 projects in Latin America are analysed as initiatives to mitigate climate change and increase
sustainable energy production. Methods/Statistical Analysis: In our analysis, we have imported the data from the
available databases about CDM projects. Projects have been grouped by region, country, and type of source. Findings: It
was concluded that the region’s hydro electrical projects have obtained relevant sustainable financing due to the region’s
rich capacity for generating power and its particular geographical conditions, which encourage the development of
sustainable energy projects. However, many political, social and economic obstacles to this were also found. This paper is
expected to contribute to the promotion of an alternative energy industry and the private participation in the development
of sustainable energy projects in different sectors in the region. Improvements: This paper proposes several alternatives
that could help improve the synergy among the development of sustainable energy projects, the Clean Development
Mechanism (CDM), and the Kyoto Protocol leading to grow new sustainable projects based on carbon economy, considering
the impacts on climate change. Financing mechanisms to develop sustainable energy projects should be both profitable
and sustainable and this is why the CDM should play an essential role for increasing the offer of sustainable projects as a
means to assess the Kyoto Protocol’s efficacy.
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in this event. That Conference determined that Latin
America is one of the world’s most at-risk regions.

1. Introduction

“Signing is good, ratifying is better” French President

Hollande’s most relevant quote at the World Climate
Change Conference 2015 (WCCC) summarizes part of
this paper’s main objectives. The increasing number of
environmental abnormalities happening worldwide have
become the concern of the industrialized and the devel-
oping countries but particularly, the responsibility falls on
the actors in the industrial and business sector as the main
agents of this change™. Being France the first nation to
ratify the climate agreement reached in Paris (2015) con-
stitutes a call for the rest of the nations that participated
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Given this scenario, besides the WCCC, the Kyoto
Protocol also plays an important role since it has already
been endorsed by many nations which have been devel-
oping important actions to comply with the commitments
signed. In order to achieve Kyoto’s goals, various measures
have been implemented to mitigate gas emissions. Such
measures have been implemented as projects funded by
the industrialized countries to reduce the emission of
greenhouse gases. Carbon Credits, also called Certified
Emission Reductions (CER), are granted to projects that
reduce their greenhouse gas (GHG) emissions and can be
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traded to industrialized actors as “permits” to emit more
GHG than the authorized quantity and market them in
the stock market*. This represents an opportunity for
nations to implement a wide range of projects under
the Kyoto Protocol mechanisms, particularly the Clean
Development Mechanism (CDM)-.

Taking into account the region’s priority for facing this
challenge, Latin America has become a relevant supplier
of CDM projects in the world thanks to the execution of
the Kyoto Protocol mechanisms that support regional
governments®. This contribution is exerted in the form
of CDM project assessment committees and the presence
of local experts in institutions promoting CDM projects.
Financing mechanisms to develop sustainable energy
projects should be both profitable and sustainable and
this is why CDM must play an essential role for increas-
ing the offer of sustainable projects as a means to assess
the Kyoto Protocol’s efficacy.

This paper proposes several alternatives that could
help improve the synergy among the development of
sustainable energy projects, the clean development mech-
anism, and the COP 21 agreements leading to build new
sustainable projects based on carbon economy, consider-
ing the impacts on climate change. This paper is expected
to contribute to encouraging the private sector for devel-
oping sustainable energy projects in Latin America in
different sectors. This paper is structured as follows.
The next section provides a description of the Clean
Development Mechanism as a tool for increasing sustain-
able energy projects. Section 3 describes Latin America’s
hydroelectric potential. Finally, Section 4 provides the
main remarks and opportunities for further research.

2. Concept Headings: Renewable
Energy and CDM

The purpose of the CDM is to reduce emissions by trans-
ferring technologies from the developed countries to the
developing countries for a lower marginal cost but with
extensive ecological benefits. Although technology trans-
fer is not compulsory for CDM projects, the importance
of the technology transfer has long been reinforced in
both UNFCCC provisions (Article 4.1; 4.3; 4.5) and in the
Kyoto Protocol (Article 10; 11.2)4472

Under the Clean Development Mechanism (CDM),
the industrialised countries can achieve some portion of
their required greenhouse gas commitments under the
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Kyoto Protocol from “credits” generated through lower-
cost emission reductions in projects beyond their own
borders. Governments, investors and private companies
in the industrialised countries can receive credits for
reduction projects they carry out in “host/seller” coun-
tries®.

While several proposals to enforce the CDM have
emerged in the region, many uncertainties remain on
how to create a new, more effective mechanism that can
encourage stronger mitigation actions in the develop-
ing countries and eliminate bottlenecks and bureaucracy
(maintaining the integrity of the emission reduction cred-
its). A major obstacle to design an effective solution is the
lack of information flows among the actors involved in
the CDM implementation and those involved in inter-
national climate policy discussions'. From the findings,
strong criticisms on the CDM process being complex,
non-transparent and having overly bureaucratic pro-
cedures were evidenced. Other major issues that were
identified included high transaction costs, no guarantee
that the projects would be selected after the complex maze
of procedures and the contrast in regional distribution of
the selected projects'2.

On the other hand, the access to renewable energy
(RE) is pictured as valuable in promoting environmen-
tally benign developments using small community-based
CDM projects. In this regard, the CDM has limited its
scope and so far, has been unsuccessful in terms of pro-
moting small-scale community developments®. It can
also be mentioned that small-scale community-based
rural renewable energy CDM projects can offer suitable
alternatives leading to help reducing poverty and bring
new income benefits. In addition, such types of projects
are able to back the development and execution of REin
distantnon-electrified zones encouraging local entrepre-
neurship.

There is no doubt that CDM projects possess great
potential to promote sustainable development while
reducing GHG emissions in this region; it can definitely
promote low-emission options on the supply side, and
energy efficiency on the demand side, as well as more sus-
tainable opportunities in the transportation, forest and
agricultural sectors®.

2.1 Sustainable Energy Development

According to the US President’s Council on Sustainable
Development, “Economic growth can and should occur
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without damaging the social fabric of a community or
harming the environment™. In this work, we are focusing
on four dimensions of sustainability: namely technical,
economic, social and environmental. Figure 1 shows
Sustainable Development concepts from the authors.

/'

Technical sustainability:
* Energy from clean source

* lower dependency on
imported fuels

Environmental sustainability:

- Reduce the negative impact
of energy use on society and to
extend the positive ones

RE for Sustainable
Development

Social sustainability:

Economic sustainability: + acceptability and accessibility
of energy supply by all in the

+ effective and affordable
society

L P

Figure 1. Definition of RE for SD

As stated before, the CDM represents a huge potential
to promote sustainable development in Latin American
countries. RE offers important sustainable development
benefits since it generates clean energy, contributes to
energy independence &safety, and it often creates employ-
ment opportunities’.

2.2 Financial Mechanisms for Renewable
Energy

The key for developing RE in Latin America lies in hav-
ing access to funding. This is mainly due to the fact that
the initial implementing costs for this type of technology
require high investment. In this region, the conventional
energy sources can actually be replaced by Renewable
Energy Technologies (RET) in order to help the mitiga-
tion of environmental damage (caused by those traditional
power generation methods). Direct financing, (subsidies,
subventions, direct hiring or equity issuance) constitute
an eflicient instrument to promote RE in the region.
Financing support to RE projects is often regarded as a
means for obtaining additional socio-economic benefits
such as access to power, social development, employment
generation and poverty alleviation.

Diverse types of equity investors would engage in such
projects. It all depends on the kind of project, the cur-
rent state of the technology development and the degree
of associated risk these projects might represent. Private
Equity companies (which usually concentrate on the
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later factor and on mature projects) for instance, gener-
ally expect a return on their investments between 3 and
5 year-time periods. Infrastructure Funds (waste facili-
ties, highways, railroads etc.) are known for their interest
in low-risk projects. It means, longer term investments
and, therefore, lower returns. Also, there are Institutional
Investors like pension funds, which have an even lon-
ger time horizon and larger amounts of money to invest
(and demand lower risk levels)*. It can also be stated that
this region’s governments should seek for mobilizing RE
financing in two comprehensive ways: establishing over-
arching regulatory and incentive frameworks to shift
investments into RE; and by using targeted funding pub-
lic to overcome specific finance gaps and barriers. Fiscal
incentives for RE have been identified in the countries
of this region; they include tax exemptions, acceler-
ated depreciation, imports incentives and fiscal stability
among others. Within those tax exemptions, there is the
income tax, the VAT, the sales tax, the equity tax, local
taxes, administrative fees, import tariffs, resources taxa-
tion and some others. Exemptions can include reduction
or the elimination of certain charges, deductions, tax
refunds, fiscal credits or even modifications to payment
deadlines. Fiscal exemptions in general, are applied to
services, equipment and pre-investment fees related to
RE projects as well as power sales tax, and in some cases,
carbon credits and other complementary income.

A feed-in-tariff (FIT) is a policy used as a support
mechanism to accelerate investment in RET. According
tol? “a feed-in tariff (FIT) is an energy supply policy
focused on supporting the development of new RE proj-
ects”. Also, tax credits could be applied for the investment,
production, or consumption segments of electricity gen-
erated by RE. With the same purpose, governments can
establish policies aimed at encouraging RE consumption
applying tax credits on the purchase and installation of
renewable equipment to facilitate the penetration of RE
in the market.

Private investors compete on the basis of financial
returns, however the highest are mainly found in non-
renewable energy production. Due to the fact that in Latin
America, the markets are still learning how to competently
account for externalities (social and environmental costs
incurred by conventional energy production), RE can be
economically viable, even if it is not financially viable. To
ensure a successful and sustainable future, governments
are taking action to encourage and facilitate RE financ-
ing. In many developing countries, national policies have
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already played a decisive role in shaping RE markets so
that financiers will find them attractive!s. RE investors
in the developing countries include governments, banks,
equity firms, insurance companies, pension funds, indus-
try bodies, clean energy companies, and start-up project
developers. In this research, it was found that in Brazil
companies are eager for investing in RE, particularly local
pension funds and insurance companies.

Finally, it is important to note again that concern-
ing energy supply, the CDM can provide incentives for
promoting RE since carbon credits can contribute to the
financial attractiveness of these projects. Continuous
innovation is definitely a must in order to encourage
the implementation of RE by updating the existing tech-
nologies, enhancing the technology transfer from the
industrialized nations and fostering mass implemen-
tation of innovative systems. The above mechanisms
are required so that benefits from scale economies are
attained, and costs, that often remain high compared to
fossil fuelscan be decreased!.

3. Results and Discussion

It is a fact that Latin America has become a major player
in RE sources. This region has experienced a rapid growth
and interest in the development of these kinds of energy
resources. The high prices of electricity in the region,
the increasing demand, the energy safety problems and
the exportation potential constitute a promising mix of
elements for deploying RE (the recent decrease in some
technological costs and the increase in competitiveness
are other factors that cannot be ignored). Those features
have led the region to be one of the world’s major CDM
project supplier. This is thanks to governmental support
from the commitments signed in the Kyotos Protocol,
the development of easy CDM project assessment and
approval systems and the presence of local experts in
CDM promoting institutions. Figure 2 shows the region’s
CDM project participation in the world’s context.

Among the 1,100 Latin American projects, Brazil’s
participation stands out (with the 35%); Mexico and Chile
contribute with the 18% and 10% respectively. Despite
Colombia’s significant potential for RE, it only represents
the 7% of CDM projects (Figure 3).

Figure 4 presents the number of projects in Latin
America by type of source. It outlines an increasing par-
ticipation of RE projects (56%) and Methane avoidance
projects (21%).
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The most noticeable participation of hydroelectric
projects within the CDM in the region is characterised
by their relevance in reducing important amounts of
emissions. This fact represents significant income which
helps financing CDM operations®™. In addition, it is rela-
tively easy to calculate the amount of emissions that will
be reduced and to establish monitoring and verification
plans. These projects and general power generation proj-
ects interconnected to national electricity grids, like most
of the Aeolic ones, are regulated by the World Bank’s
international criteria in order to determine their aggrega-
tion potential®.

Although hydropower is a renewable energy source,
it is also a mature low-cost technology that has had long
tradition in Latin America. Hydropower projects range
from a few hundred kilowatts for micro turbines to a few
gig watts for larger projects. Therefore, the physical, envi-
ronmental and social impacts of hydropower projects are
highly variable; they range from potentially huge effects
caused by large dam projects to insignificant ones caused
by small flowing hydroelectric projects. Large hydro proj-
ects usually require long-term planning and integration
of other aspects besides energy (e.g. the population dis-
placement, water use, and agriculture)*. Hydropower
facilities bring power, roads, industries and commerce
to communities and as a consequence, they develop their
economies, improve their access to health services and
education, and enrich their quality of life.

Additionally, hydroelectric exploitation can actually
foster regional integration and development besides its
contribution to environmental protection, particularly
through the implementation of small hydro power proj-
ects (SHP).

Many kinds of benefits can actually be brought to these
SHP projects surrounding communities: populated cen-
tres (small towns) do not only obtain power but also they
directly benefit from the employment generated and the
promotion of small-scale industries and the improvement
in their infrastructures. SHP projects have also helped to
reduce the displacement of local residents (who look for
better opportunities), the creation of schools, parks and
hospitals. On the other hand, social challenges like the
unskilled labour force, corruption, some bureaucratic
practices, ambiguous government policies, managerial
problems and the resistance to change from locals are also
relevant factors to be considered®.

Another important factor that has helped to lead the
experts’ interest towards SHP projects is the negative
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environmental impacts that have been associated to the
use of large hydropower plants. Indeed, SHP projects con-
stitute one of the most eflicient, reliable, clean, and large
carbon-free mechanisms in the struggle for reducing
GHG emissions (these type of projects produce negli-
gible amounts of greenhouse gases). They also represent
flexible, cutting-edge technologies and an inexpensive
method to generate electricity>%%,

SHP projects represent a cheap solution for power defi-
ciency. The so-known non- interconnected zones (remote,
rural and mountain areas) in Latin America can benefit
from SHP projects (taking into account that expanding
the grid system to those zones is comparatively more
expensive). However, most RE technologies are still in the
process of being developed; many important innovations
in this field are likely to emerge. Considering the con-
stant changes in the world’s economy, it is unrealistic to
assume that technologies would not change in the future
along with science and country policies. These changes
in technologies will make it possible to identify the most
appropriate ones for a given context based on the status of
local industries and conditions at a particular time.

Some nations find it more feasible to start focusing
on mature technologies, however supporting all stages of
technology, development and deployment instead of lim-
iting funding to either the early or the late stages has been
shown to be more effective. In other words, focusing only
on mature technologies brings the drawback of ignor-
ing new technologies with future potential. Therefore,
improving power efficiency is the cheapest, fastest and
most environmentally friendly way to meet a significant
portion of the world’s energy needs!®.

The region has a long record on hydropower develop-
ment which has made it to become one of the leading
suppliers of CDM projects in the world thanks to the
institutional support from the governments of the region
by signing and implementing the Kyoto Protocol. It
includes the approval of CDM system projects and the
increasing presence of local experts in institutions for
promoting the CDM. Among these projects, there are
hydroelectric projects which are eligible for carbon credit
certificates.

Small hydropower projects remain one of the most
appropriate options to meet the increase in energy
demand, particularly in countries like Colombia, where a
huge power potential is available. Its clean and renewable
nature contrasts to fossil fuel based sources since these
pollute the environment®.
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4. Conclusions

The policy landscape on renewable energies, like the
own renewable energy sector, is constantly and rapidly
evolving. Latin America is no exception: the region has
been a pioneer in designing and implementing specific
mechanisms for the promotion of renewable energy, such
as auctions and bio fuel mandates. Mobilisation of RE
finance requires a holistic policy strategy, that is tailored
to the local context and that combines a supportive regu-
latory framework with targeted interventions. Regulatory
frameworks should include both energy policy and
finance policy mechanisms. Public finance programmes
should offer a flexible package of financing mechanisms,
seek to maximise leverage of additional financing, and
adopt a portfolio approach that avoids creating path
dependency on any specific set of technologies. It is
essential that governments overtake define the necessary
studies and activities well in advance to identify con-
flicts and possible sites for the works so that it facilitates
removal of uncertainties during project implementation.
The interaction and mutual support between the authori-
ties of the energy sector and water resources and affected
communities are required both to meet the most urgent
to the indicative long-term planning that allows success-
fully face future conflicts problems.

Given the current global context, particularly the
economic context, it is undeniable that Latin America
evidences relevant opportunities for being a major player
thanks to its high hydroelectric potential and the pos-
sibility to participate in the international carbon market
through the sale of Certified Emission Reductions; this is
caused mainly by the domestic demand reduction com-
mitments made in the European Union and Japan. This
has helped the consolidation of this market.

Consequently, the CDM is established as an environ-
mental and economical alternative for Latin America to
ensure not only an income scheme but also to promote
research and development activities related to the energy
&environmental technology industry. Finally, CMD proj-
ects could be implemented in other sectors such as water,
infrastructure systems and even the waste management
sector. Additionally, future research should involve the
combination of financial mechanisms, such as convert-
ible bonds and securitization, leading to attracting more
investors through an Integrated Latin American Market.
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