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ABSTRACT
This paper will highlight findings and recommendations of the improvements for selected regions and countries of their development plan that are intertwined with the ‘Sustainable Development Goals’ (SDG) of affordable and clean energy. Within this task, a total of 15 countries within 5 regions will be characterized by the support of the ‘IF’ program and additional supporting references as this study progress. In addition, the objective of this study is to identify, review, and acknowledge energy policies and goals with creditable research and model findings. Which will be used to incorporate the community Integrated Assessment Models (IAMs) responses of time slicing levels “that represents operations of storage and intermittent renewable in the electricity systems” [1]. Furthermore, one river basin had to be identified within each region to include population, economy, biome and eco regions, land-use, hydrology, and Biodiversity. 
INTRODUTION

Five regions have been selected in this study, which are North America, Latin American, Sub-Saharan Africa, South Asia, and Europe. Furthermore, three countries within these five regions has to be categorized to specify the criticism and limitations of the lacked electricity systems considered within the geographical dispersion of wind, solar resources, and system balancing with high penetrations of renewable. The countries selected are undergoing rehabilitation and modernization of solar and wind potential to reduce hydropower dominance. In support, identifying the express details of ‘Tipping Point’ methodology, which is to induct the installations of solar power from traditional power utilization. This allows the energy industries to dissect the methods of energy exchanges and demands throughout the dynamics of decarbonisation, digitization, and decentralization. As the study continues, there will be hopes of enough information collected to provide recommendations that can be contributed to improve any Integrated Assessment Models (IAMs) projections to enhance the outcome of current and future projects, within the selected regions. 
Decarbonisation is a power sector in means to reduce carbon intensity, the purpose of this method to find approaches to reduce the emissions of electricity generated per unit in the equation of kilowatt-hour is a gram of carbon dioxide
Kilowatt- A unit of electric power that measures to 1000 watts 
Kilowatt- hour is a composite unit of energy equal to 1 Kilowatt of power sustained for one hour. Current and future projects of IAMs that are surrounded by river basins of hydropower accessibilities


There are a massive range of studies on how each region is approaching their migration plan of reorganizing electrical system equipment throughout their countries. As government powers, policies, usage regulations, population, funding source, renew resource understanding and availability, field portion of energy distributions, homesteads, and automatic meter readings change outs. Yes, the list can go on, but these are the factors that has to be considered. As energy industries launches networks to promote clean energy, many development activities have to be a coordinated to present smart grids and on a global scale of energy renewal. Published by the International Energy Agency (IEA) 1, a smart grid is “an electricity network that uses digital and other advanced technologies to monitor and manage the transport of electricity from all generation sources to meet the varying electricity demands of end-users. Smart grids co-ordinate the needs and capabilities of all generators, grid operators, end-users and electricity market stakeholders to operate all parts of the system as efficiently as possible, minimizing costs and environmental impacts while maximizing system reliability, resilience and stability”. “In order to enable the evolution of the electricity system of a country or region towards smart grids, several conditions must be met involving the structure of the system, the local legislation, regulation, market organization, technological advancement, customer involvement, technical skills etc.” (Coviello, Nigris, 9) 
In Latin America and the Caribbean region ‘International Smart Grid Action Network’(ISGAN), is an initiative that voluntary conducts framework and joint action plans with partnered countries to recognize and consider the growth of renewable energy. The main objectives consist of presenting renewable energy benefits, educating user involvement in improving energy efficiency, and consistent promotions of electric vehicles to reduce CO2 emissions for future solar power efficiency. Since 2011, many countries have enrolled and participated in the widespread adoption in creating adaptable smart grid with includes the direct efforts of policies, research, development and demonstration of technologies, training and qualification of labour force, and user involvement at all levels.     

Latin America has excellent natural resources and many opportunities for new investments and innovations, as many countries plan to change the structure of their energy networks to give a greater share of renewable. High electricity prices, rising demand, and the problems of energy security in most parts of the region were the main impetus for the recent expansion of the renewable energy market.
Socio-Economic Issues Priority goals in LA countries, social inequality, and poverty are still major challenges in the region. On the other hand, technological advances have allowed innovative approaches including private participation, the creation of social enterprises, and business models to provide electricity services to low-income people and small businesses. Despite recent developments regarding the widespread of ‘new renewable’ and energy-efficient technologies, reducing CO2 emissions in major LA countries has not been significant over the past decade. We recommend an area to focus on in this study so that these technologies can play an appropriate role in the sustainable development of the region.

Latin America (LA) is rich in renewable energy resources and many countries in the region have been rapidly spreading renewable energy (RE) technologies in recent years. Hydroelectric and bio fuels have been important renewable sources in the region for the past several decades, but solar, wind, and bio fuels have become key areas of recent development (IRENA 2016). Nevertheless, fossil fuel reserves and their use are still relevant in some Latin American countries and their economies (Venezuela, Mexico, Brazil, and Colombia). Most of the total 42 countries in the region are concentrated in five countries (Brazil, Argentina, Mexico, Colombia, and Venezuela).Brazil alone is responsible for 6% of the world's greenhouse gas emissions (GHEs), a major contribution of Latin America. Mexico is the second largest with 1% of the world, while South Korea (Sen 2017) has the same contribution, accounting for about 8% of the world's GHG emissions. However, the reduction of CO2 emissions in major LA countries has not been significant in the last decade (Schinnbaum, Roosevelt, and Ozawa 2011).

The potential for energy efficiency (EE) is large, 15-20% energy consumption can be avoided using measures with lower payback periods (CEPAL 2014), but the energy intensities of regional economies. The practice of denoting the EE's low priority in national policy over the past decades has been stagnant (Schinbaum-Bardo and Ruiz 2012; Altomont, Cowell, and Lutz 2003).

ENERGY AND CLIMATE CHANGE: EFFORTS TO STABILIZE EMISSIONS

Climate change concerns and oil price volatility, and efforts by major regional emitters Brazil and Mexico (CEN 2017; UNFCC 2017) to comply with NDCs also play a role in renewing interest. Sustainable Development Goals (SDGs) are another driver for moving the region towards lower carbon options and expanding the mix of energy sources and technologies, especially for power generation (Nino 2016).

Key drivers and low-level EE policies for the expansion of the RE are mentioned: fluctuations in oil prices, declining costs of the RE, environmental concerns (global climate change and local impacts), and the importance of energy security among key countries with different protections.
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Fig: Main drivers for RE in select Latin American countries

Source: (Jannuzzi et al. 2010)

From 1990 to 2013 the total primary energy supply (TPES) in LA increased by about 5% per annum. Electricity generation has quadrupled since 1980, and is dominated by hydropower in almost all countries except Mexico. Bio energy is also important in the region and accounts for about 18% of TPES, but in Central America it reaches almost 40% and in Brazil 30% (2013). Severe droughts in the region have raised concerns about climate change and hydropower generation in countries such as Brazil, Chile, Venezuela and Colombia (Hamping 2016). It is a region that has received more than 25% of TPES from renewable sources, and Brazil has a remarkable example of over 45% (EPE 2012), with a global average of 13% (IRENA 2016). About 60% of electricity generation in the region comes from water sources, with the exception of Mexico, which is dominated by oil and natural gas. The contribution of wind power and solar power to total electricity generation is still low (3.24%) compared to Europe and North America, up from 12% and 5.34% in 2015, respectively, but in 2000 it was 0.83% ("World Power Consumption | Power Consumption | Energeta"). 2017). On the demand side, the transport and industrial sectors account for more than 75% of total energy consumption. Transportation alone accounts for 40% of Latin America's final energy needs and industry 35%.With the exception of Mexico, the system is the same in most countries, with 45% of its total energy consumption coming from transportation. (IRENA 2016).
Table 1: The structure of energy supply in Latin America 2013 (%)
	Energy source
	%

	Oil
	46

	Nuclear
	1

	Natural gas
	23

	Hydroelectricity
	8

	Geothermal
	1

	Coal
	5

	Bio energy
	16


Source: (IRENA 2016)
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For the first time in 2015, in addition to Brazil, both Mexico and Chile joined the list of the top 10 renewable N-Erki markets worldwide (Frankfurt School-UNEP Center / BNEF, 2016). Uruguay came in fourth, investing $ 1.1 billion for the third year in a row, mostly in the air. After a record year of investing in Central America in 2014, activity declined in 2015 (PNEF et al., 2015). The only exception is Honduras, which saw investments of about US $ 0.5 billion for the second year in a row due to the country’s solar PV feed-in-traffic.

Table 2: The structure of energy demand in Latin America 2013 (%)

	Sector
	%

	Transportation
	39

	Commercial
	5

	Industry
	35

	Residential
	17

	Agriculture and other
	4


Source: (IRENA 2016)
ENERGY EFFICIENCY AND THE NEW RENEWABLES
Although it has not been able to produce significant results in terms of improving utility power in LA Advances and Lessons Learned (Sheenbaum, Roosevelt and Ozawa 2011; Altomont, Cowell and Lutz 2003; Sepal 2014; Chang and Soroko Carpallo 2011). Many countries have implemented policies and actions Dissemination of energy efficient technologies and increasing the role of renewable electricity generation solar photo voltaic and wind energy. The results of government initiatives at the outset and local projects representing energy efficiency for the period 2005-2012. We then discuss the regional experience recent developments in the implementation of policies and in bio-electricity, small water plants, and solar investment. Photo voltaic and wind energy (“new renewable”). The composition of the country’s investment. Brazil invested a total of $ 7.1 billion, a slight decline from 2014, but a further significant improvement since 2013, largely due to the country’s wind auctions. The investment gap between Brazil and the rest of Latin America was remarkably remarkable, but has been declining over the re-century years. The second-highest point in 2015 was Mexico, where renewable energy investment more than doubled to $ 4 billion in 2014, mostly in the air (PNEF, 2016). Renewable energy investment in Chile is the third largest in 2015, increasing 150% from 2014 to a total of US $ 3.4 billion, mostly in the sun (Frankfurt School - UNEP Center / BNEF, 2015).
EFFORTS IN ENERGY EFFICIENCY

Consultation of the Latin America Subcommittee 2 (Janusi and Melo 2012) to study the impact of government programs and efforts to introduce more efficient devices in reducing CO2 emissions from the electrical sector. The results of the introduction of strict energy efficiency standards in these countries. It's in Brazil Country with the highest amount of stored electricity (approximately 2 TWh / year) efficient motor systems. Replacing old water electric water heating systems and more is widespread the use of solar families has also helped LA countries to save electricity and natural gas. Mexico saves a total of 16,885Tons of natural gas using solar water systems.
Annual electricity savings from initiatives implemented during 2005-2012 in select LA countries by end uses
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The estimated amount of CO2 avoided in each country considering its combination of power generation. Mexico has a higher generation of fossil fuel thermoelectricity and represents 72% of the total savings achieved in the countries analyzed. The most efficient engine and cooler systems were the most relevant technologies to contribute to the reduction of CO2 emissions in both Mexico and Brazil. This was not the case with the other countries where solar water heaters and refrigerators were more important.

Los Angeles countries acknowledge experience in implementing large-scale energy efficiency projects; although they do not Monitoring and results of organizational integration and market change policies are modest (Sheenbaum-Bardo and Ruiz 2012). Important legislative efforts have been implemented in Brazil and Mexico Chile regulates the energy efficiency of home appliances and guarantees public funds for energy efficiency. Investments (Beno Ruchansky, de Bouven and Janusi 2011).CO2 avoided in select LA countries resulting from energy efficient technologies (tCO2/year)
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THE NEW RENEWABLES

In the area, the rapid expansion of solar photovoltaic, wind power, small hydropower plants and bioelectricity contributed more to CO2 reduction than to energy efficiency.  The estimated annual amount of CO2 avoided from each of the considered renewable sources. Brazil is the country responsible for approximately 60% of avoided annual emissions, followed by Argentina and Mexico. During the period analyzed (2005-2012), the expansion of biomass-fed plants and small hydroelectric plants were the main technologies disseminated.
Most of the investments in RE in Los Angeles have been directed to Brazil. In 2015, about US $ 16.4 billion was invested in ER in Los Angeles, 41% of this in Brazil, 28% in Mexico and 25% in Chile. Investments in wind energy represented 60% of the total in 2015, followed by photovoltaic solar energy (29%) (IRENA 2016). The costs of offshore wind and solar PV in Los Angeles are lower compared to other regions. (IRENA 2016) compared the RE projects commissioned in 2014 for various regions and the average levelized cost of electricity from solar photovoltaic systems is comparatively lower for LA projects.
Various policy instruments have been implemented in LA to promote the use of renewable energy. Almost all Latin American countries have set targets for renewable energy, and most of them have enacted laws in this regard. Many countries have biofuel blending mandates for both ethanol and biodiesel. Mandates of Brazil that gasoline is mixed with 27% ethanol and diesel has 7% biodiesel in volumetric form. Argentina and Colombia mix 10% ethanol and biodiesel. Other countries have lower mixing percentages (IRENA 2016).

The region has experienced various types of tax incentives (import / export incentives, income tax) exemptions, VAT exemptions, for example), regulatory instruments (RE auctions, net metering, bio fuel combination of mandates) and financial mechanisms (direct financing, special financing schemes). These efforts have helped expand the RE market and explain recent growth trends. 

Annual avoided CO2 emissions from electricity generation from renewable sources (tCO2/year)
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SUSTAINABLE DEVELOPMENT AND CLIMATE CHANGE: WHAT IS STILL MISSING
We describe some major issues as important for promoting sustainable development as originally conceived by (Meadows 1998) on the basis of Herman Daly's proposed framework. [image: image5.png]m il
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Latin America is well endowed with natural ER resources as demonstrated. The advantageous resource base with respect to renewable energy, together with a growing demand for energy services, creates opportunities for Latin American countries to rapidly move towards a low carbon economy.

Latin America has relied primarily on imported technology in developing the majority of its ER resources, with notable exceptions in the fields of hydropower and bio fuels. The diffusion of solar and wind energy technologies has created local experience and manufacturing capacity for parts of the production chain of these technologies, but the region remains a net importer of the most advanced RE technologies, especially in the areas of energy solar and wind.

Regarding the political economy of renewable energies, it is possible to observe progress in the areas of energy regulation, legislative and market instruments in favor of distributed RE technologies and public services (IRENA 2016; Altomonte, Coviello and Lutz 2003; Jannuzzi et al. 2010; de Melo, Jannuzzi and Bajay 2016). Several countries have made progress in creating emerging markets for new technologies, but there are already signs of a much-needed overhaul of regulation and business models with the expected increased share of distributed generation and producers.

Socioeconomic problems are priority objectives in LA countries where social inequality and poverty continue to be the main challenges in the region. To achieve universal access to electricity by 2030, it is estimated that an additional 10 TWh will be required. This is a small amount compared to the estimated demand of 468 TWh and 463 TWh that will be required by countries in Asia and Africa respectively (IRENA 2017), which is a combination of already higher electrification rates in Los Angeles and also for maintenance of much higher urbanization rates. Affordability is a matter of concern in Los Angeles, as energy prices are high and income disparities still persist across the region. 

Technological developments have enabled innovative approaches, including private participation, the creation of social enterprises and business models to provide electricity services to low-income people. Populations Energy planning to improve access must be accompanied by social, economic and environmental development. Therefore, it is not about guaranteeing universal access to energy services, but also about providing opportunities for households and businesses to pay for them. These opportunities include the potential to link access to electricity with social, economic and environmental development. From an energy planning point of view, the move to cutting-edge decentralized supply technologies (in particular, renewable energy), networks and end-use technologies should be included when considering access to energy and poverty alleviation. Financial inclusion is an important component in development and poverty alleviation strategies (Jones 2008; Chibba 2009; Sarma and Pais 2011). It can help promote poor households as active participants in the energy market, linking loan payments, energy bills (using pre or post payment schemes), and energy sales.(In the case of distributed generation) or income generated by other productive uses of energy. Such initiatives should also help to create conditions for the medium- and long-term economic viability of the current clean energy program (which should go beyond the initial effort of linking homes and businesses to electricity services).
The expansion of RE and energy efficiency technologies must also include aspects to ensure energy affordability. And this can be included in regulatory reforms and policy mechanisms (Bradshaw 2017) in the region. We indicate some possibilities: There are important links between energy systems and water and food systems, especially in rural areas. Communities Access to electricity can improve agricultural productivity, preserve food and produce; Plan the inclusion of productive uses of energy that can help the creation of local small and medium enterprises. Companies (SMEs) and social services (sanitation, health clinics, educational and recreational facilities, for example); New renewable energy technologies can create new opportunities for income generation (producers, local jobs, "demand response" earnings for example). 
In recent years, with figures estimated at more than $ 80 billion for the 2010-2015 periods. The integration of renewable energy policies in the region, with the effective use of regulatory tools ranging from auctions for renewable generation to hybrid bio fuel orders and the rapid reduction of technological costs are factors that contribute strongly at these investment levels. This chapter begins by presenting a snapshot of reinvestment trends in Latin America and the old amines that provide key elements of the capital mix for investing in renewable energy. The chapter then reviews some of the key barriers to investing in renewable energy in the region and discusses some of the solutions used to address them.

The rapid emergence of solar PV over the past few years has been a significant focus of investment, mainly in Chile, Brazil and Mexico. In Chile, it invested $ 2.4 billion in the sun in 2014, and Apengova's significant $ 1 billion Atacama 1 solar hybrid complex will combine both PV and CSP, making it the largest solar heating project in Latin America. Two-thirds of total investment in renewable energy-G represents the sun, a trend that was stable in 2015 at $ 2.3 billion (PNEF, 2016). Brazil is expanding its new Sun Dusty to reflect the successful growth of its wind industry. $ 650 million was invested in the sun, especially through the PV auction. The record solar investment in Mexico in 2015 was US $ 286 million. These investment-oriented trends in technology and the sub-region demonstrate the rapid evolution of the region’s energy mix toward the diversified participation of renewable.
EVOLUTION OF THE CAPITAL MIX IN RENEWABLES INVESTMENT

Many Latin American countries have national pub-like financial institutions with large financial capabilities, most of which are classified as Devil-Appointment Banks, and rely heavily on these companies to invest in renewable N-erg. Between 2013 and 2015, national public companies (BNEF, 2016; IRENA, 2016g) accounted for one-third of the new renewable energy project funds in the region, particularly in Brazil (e.g., BNDES and Surveillance Northeast, Suden) and Mexico (e.g. , Nafin, Bancomst and Panobras). The role of BNDES, which funded 50% of new structural renewable energy projects in Brazil in 2014, is significant in this regard. Similarly, in 2015, NA-FIN funded nearly half of all renewable energy projects in Mexico (BNEF et al., 2015).
The role of public finance companies in the cap-slope mix of renewable energy investment in Latin America is driven by three main objectives: implementation of policies, mobilization of financial resources and support of technological pro-res. These objectives are not mutually exclusive, and a loan or grant for a renewable energy project developer usually serves more than one purpose. Each of them is further analyzed below.
While private investors seek to maximize financial returns, public investors tend to pursue additional dimensions in their overall investment objectives, in particular to develop markets and improve positive externalities, including economic, social and environmental benefits. Public investors accept a lower return on investment for some renewable energy projects by making longer-term commitments to advance public policy goals, such as developing an internal market or creating a local value chain. National development banks that support such policy objectives can engage the private sector by taking on the riskiest components of debt packages, allowing commercial investors to provide the rest of the financing (IRENA, 2012a).Massive for renewable energy investment
Latin American countries face a number of barriers in attracting renewable energy investments, which are discussed in this section and grouped into three categories: 1) major economic factors, 2) the structure and structure of the energy sector and 3) the financial sector.

CONCLUSION 


As discussed throughout the chapter, the main challenge for the deployment of renewable energy in Latin America is meeting the growing demand for capital at affordable prices. An important way to close this gap is to use available public capital as a stimulus for private finances. In Latin America, as in other regions, the main and most cost-effective way to promote renewable energy financing is to develop sustainable, predictable, reliable and long-term policies, regulations and concessions. While more financial and risk mitigation measures are required, specific mitigation tools should be used carefully and selectively to address well-defined market failures. Public sector financiers must prioritize risk reduction to raise private funds, but must be selective in deciding to risk private sector investment in renewable energy. Project planning is an important part of the Renewable Energy Project cycle. However, this level is often overlooked when formulating policies, and more emphasis is generally placed on the financial and operational phase of the operating environment, which is considered attractive. Projects will be created anyway. This is an important issue, and technical assistance and financing programs for project development therefore play an important role in securing the portfolio of banking projects. Access to capital markets will be crucial as non-bank finance plays a key role in measuring the amount of investment in renewable energy needed to achieve global climate goals. A promising approach to institutional investor financing and access to capital markets in Latin America is to further develop the "financial value chain" so that independent developers, IPPs, utilities and banks can play a key role in financing construction and then refinancing operating assets. 
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