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Introduction 

Non-Conventional Renewable Energies (NCRE)1 have experienced a significant growth in Chile in the past 

few years. In the main Electricity Systems, SING and SIC2, there are more than 2,800 MW operating, 

reaching over 11% of the installed capacity and electricity produced3, and more than 2,600 MW are in 

construction. The development of these types of technologies (wind and solar in particular), which had 

no representation in the electricity markets one decade ago, results from many interacting conditions. 

The following factors can in particular be highlighted: an appropriate political and regulatory framework, 

an open access regime for new enterprises, good natural resource conditions, high electricity prices and 

access to finance. Although it is possible to further improve some specific aspects of the Electricity 

Systems for enhancing the development and inclusion of NCRE, the conditions have been favorable for 

their development, as the results up to now show. 

One of the crucial conditions for the deployment of NCRE is adequate access to finance, at reasonable 

terms, allowing to raise the capital needed for projects that are characterised by high upfront investment 

costs, but then typically relatively lower operating ones (usually very low). Gaining a good understanding 

of how projects were financed, and in particular of the extent of private investors participation, is, 

therefore, of primary importance to inform policy makers.       

Progress have been made to monitor international public finance provided by bilateral and multilateral 

development finance institutions (through the work of the OECD Development Assistance Committee4, 

multilateral development banks, the International Development Finance Club), as well as, to some 

extent, climate-related domestic public expenditure made by developing countries (United Nations 

Development Programme). However, tracking private finance is a more complex task, due to data 

availability and confidentiality issues. Efforts are, however, being made internationally to improve 

information disclosure. Initiatives include the OECD-led Research Collaborative on Tracking Private 

                                                           
1 NCRE include sources such as solar, wind, biomass, geothermal and hydro. Excludes hydropower with capacity higher than 20 MW for 

electricity production; as defined in Law Nº 20,257 
2
 https://en.wikipedia.org/wiki/Electricity_sector_in_Chile 

3 CIFES, March 2016. 
4 See: http://www.oecd.org/dac/stats/climate-change.htm. 

http://www.oecd.org/env/researchcollaborative
http://www.oecd.org/dac/stats/climate-change.htm
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Climate Finance, which focuses more specifically on investing data and methodologies for estimating 

publicly-mobilised private finance for climate action in developing countries and emerging economies5.  

The work presented in the next pages aims to contribute to this international body of work by mapping 

and analysing how the development of NCRE in Chile has been financed, and more specifically how much 

of this effort can be accounted as private capital participation.  

 

Methodology and coverage 

The research was based on a survey conducted among Project Developers and Financial Institutions. It 

includes projects since 1996 up to the time of the survey (early 2016), although in practice only 4 

projects were found before 2007.  

The survey yielded valid and complete information about for the financial structure of 90 projects. This 

was complemented with other sources of information, including financial institutions and search in 

internet, reaching a total of 103 projects for which information about total investment, equity, debt 

including their origin (public or private, national or international) is available6. Information contained in 

the Bloomberg New Energy Finance database for projects in Chile was investigated in co-operation with 

the OECD. BNEF data was, however, assessed as less complete and accurate than the information 

gathered through the survey and, as such, only rarely yielded complementary information at the level 

gathered by the survey.  

The information is broken down by technology as follows:  

Table 1 : Projects in the survey with complete information by technology, installed capacity and investment 

Technology 
Projects with 

complete information 

Corresponding 

capacity (MW) 

Total investment, 

USD million 

Solar PV 21 1,655 3,266 

Solar thermal 1  22 

Biomass or biogas
7
 16 423 621 

Hydro (< 40 MW) 47 569 989 

Wind 18 1,476 2,070 

Total 103 4,123 6,968 

 

Additionally, there is information on total investment, without details, for 35 projects. Except for three 

ones (2 biomass to gas and one solar-thermal), all projects are for electricity generation.  

In terms of representativeness8, this database compares with a total of 157 electricity generation NCRE 

projects in operation with an installed capacity of 2,866 MW9 (CNE, March 2016) and 52 projects in 

                                                           
5 See: http://www.oecd.org/env/researchcollaborative 
6 For the analysis, it is considered public capital if the investor is a State Owned Enterprise (national of foreign). The debt is deemed public if it 

comes from the Development Banking System, Cooperation Bank (state owned) or from Multilateral Finance Institutions.  
7 Includes two thermal energy projects.  

http://www.oecd.org/env/researchcollaborative
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construction with a total capacity reaches 2,692 MW10. The 103 projects for which complete information 

could be gathered in the context of the present study, therefore, represent a 49.3% of the universe of 

projects in operation or construction (in terms of number of projects). In terms of capacity, these 103 

projects, with 4,123 MW represent a 76% of the 5,400 in operation or construction as of March 2016.  

 

Main results11 

General Finance. 

In general terms, percentages of equity (48%) and debt (52%) are similar for all technologies. 

Table 2: Equity-debt split, USD million 

Technology Of which equity, Of which debt 

Solar PV 1,179 2,087 

Solar thermal 8 14 

Biomass or biogas
12

 447 144 

Hydro (< 40 MW) 397 593 

Wind 1,264 806 

Total 3,325 3,643 

 

 At the detailed level, it is worth noting that an important part of projects is financed completely with 

own resources, without debt (20 projects, corresponding to US $ 1,553 million). In most cases, those 

projects were developed by  

· large international utilities and energy enterprises that can finance on balance sheet (ex. ENEL) 

· big to medium size national enterprises that have their own biomass and take advantage of the 

opportunity that the investment in the energy field provides (energy own consumption and/or 

sell of the surplus to the system ex. Arauco, Comasa, CMPC, Green Energy) and have resources 

to finance those investments; or  

· enterprises from other economic sectors that, for different reasons, invest in the energy market 

(ex. Cristal Toro in wind energy; Aguas Nuevas in small hydro).  

The opposite case (only debt) also exists but in a significant lesser proportion.   

  

                                                                                                                                                                                            
8 As the survey included projects with finance closure but not yet under construction, and as there is no general cadaster of projects in this 

situation, it is not possible to have the whole universe of projects against which the database is compared. The numbers provided here are, 
therefore, an approximate.  

9 Includes 370 MW of 20 projects in trial phase, in both SIC and SING. CIFES, March 2016. 
10

 CIFES, 2016 
11 The results are presented in millions of US D, nominal currency. Unless otherwise indicated, all tables and graphs are of our own elaboration, 

based on the survey’s results.   
12 Includes two thermal energy projects.  
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Origin of resources  

Origin for equity. 

Table 3 : Equity according to origin, USD million 

Equity National International Total 

Public 8 1,290 1,298 

Private 1,123 904 2,027 

Total 1,131 2,194 3,325 

 

According to table 3, for equity, the national portion is almost completely provided by private 

contributions. The origin of the US $ 8 billion of domestic equity relates to a single project funded by a 

State owned enterprise. This situation is consistent with the investment model and liberalised market 

prevailing for energy in Chile, where the State has almost no equity participation, particularly in the 

electricity market. On the international side, the public contribution is bigger (59%) than the private one 

(41%). Such volume of international public equity is explained mainly by international state owned 

enterprises that invest in Chile. A noticeable, but not only case, is ENEL.  

Considering both national and international origin, the private contribution holds the bigger part with 

61% versus 39% of public investment. So, in the case of equity, the most part is national private and 

international public, with also a significant contribution from the international private part. This latter 

relates to the investments by international enterprises in Chile or by utilities installed in Chile whose 

controllers are foreign.  

Origin of debt. 

Table 4 : Debt according to origin, USD million 

Debt National International Total 

Public 38 1,331 1,369 

Private 1,766 508 2,274 

Total 1,804 1,839 3,643 

 

For debt, on the public side, there is a predominance of international origin, which can be explained 

mainly by the significant levels of financing provided by a number of development cooperation agencies 

banks (KfW13, IABD14, IFC15, OPIC16 in particular). The national part of debt is related to the participation 

of CORFO in the finance program for NCRE jointly with the German Development Bank, KfW17. This, 

however, only represents about 1% of the total. On the private side, the predominance is from the 

national origin, linked to local commercial bank financing such as BICE, BCI and Banco de Chile, mainly. 

                                                           
13 KfW, Kreditanstalt für Wiederaufbau 
14 IADB, Inter American Development Bank 
15 IFC, International Finance Corporation.  
16 OPIC, Overseas Private Investment Corporation 
17 See: https://www.kfw-entwicklungsbank.de/PDF/Evaluierung/Ergebnisse-und-Publikationen/PDF-Dokumente-A-D_EN/Chile_RE-EE-
III_IV_2015_E.pdf.  
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Considering all the debt, there is about as much national and international contributions, but 

significantly more private than public.  

In summary, debt is based mainly on contributions from national private and international public origin 

(development bank). Additionally, there is also a significant but relatively lower contribution from 

international private actors (mainly investors whose foreign headquarters access commercial loans in 

their country of origin or through technology providers exporting equipment to Chile for NCRE projects).   

Origin of equity and debt finance according to technologies. 

Table 5 : Equity origin by technology, USD million 

 Equity  

Technology National International Public Private Total 

Solar PV - 1,178 596 582 1,178 

Solar thermal 8 - 8 - 8 

Biomass 466 11 - 477 477 

Hydro 218 178 40 356 396 

Wind 438 825 653 610 1,263 

Total 1,130 2,193 1,297 2,025 3,322 

 

Table 6 : Debt origin by technology, millions of USD 

 Debt  

Technology National International Public Private Total 

Solar PV 902 1,183 1,059 1,026 2,085 

Solar thermal 14 - - 14 14 

Biomass 71 72 63 80 143 

Hydro 363 228 162 429 591 

Wind 452 354 84 722 806 

Total 1,802 1,837 1,368 2,271 3,639 

 

When data are analyzed by technology, specific investment profiles appear.  

For wind energy, the international source dominates in equity with two thirds. The public and private 

origin are shared almost equally. For debt, there is a slight prevalence of national sources and a strong 

predominance of private over public sources. This situation is the reflect of international public 

enterprises investing in Chile (like ENEL) combined with some national companies with access to finance, 

nationally and internationally.  

In the case of solar PV, the equity contribution comes completely from abroad, shared almost equally 

from public and private sources. It is clear that international investors, public and private, have assessed 

a good business case and relatively low risk for such investment in Chile. The investors are energy 

companies assessing renewable energy projects in Chile as promising investment opportunities. Some of 

these companies are specialized in solar energy, many with international investment portfolios, including 

some with a strong finance capacity to support projects with their own resources. In the case of the debt 
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associated with the development of this technology, the sources are shared at similar levels between 

national and international origin as well as between public and private origin, highlighting that NCRE 

projects in Chile have access to debt finance from a wide range of sources.  

For biomass, the equity comes almost completely from private and national sources, accounting for 75% 

of the total finance. This relates to national companies that own the biomass resource and have 

sufficient finance capacities to support the investment with their own resources. In many cases, they are 

enterprises of the forestry and/or pulp and paper sector. In the case of biogas, it is the case of 

enterprises that generate energy based on another core activity e.g. landfills or sewage treatment plants 

operators.   

For small hydro, domestic equity is slightly higher than international. Most equity is private (almost 90%). 

In terms of debt, national sources have played a slight bigger role than international ones and are mainly 

of private origin. It is worth to note that such projects are outside the scope of intervention of 

international development finance institutions. This can be explained by considering the relative minor 

amount of finance, especially compared with much larger projects in solar and wind energy (some tens 

compared with some hundreds millions dollars). Such smaller projects are, generally, not covered by 

international operations. Private national banks have found here an interesting niche for investment.  

 

Evolution and possible determinants of finance over time 

The below graph shows the evolution of finance according to public or private origin since 200518.  

Figure 1 : Evolution of project’s finance, public vs. private, 2005 – 2015 

 

Source: own elaboration from the survey and CNE, 2016. 

                                                           
18 Projects for which investment year data are available. For other projects it has been considered the investment two year before the operation 

(source: CNE, 2016) for hydro and biomass, and one year before for wind and solar. Total, 91 projects.  
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It is striking to observe that in the first four years (2005-2008), the main finance source was public, 

though going down from 100% to just over 63%. From 2009 on, this shifts to the private sector. Such 

trend corresponds to the first years of the promotion of NCRE in Chile, when access to private finance 

was limited. At this time, projects (mainly small hydro and some biomass or wind) were mostly financed 

by public actors, supported by international cooperation agencies and banks (including national partner) 

or by international state owned enterprises. From 2009 on, the situation changed with most finance 

coming from private sources. The “recovery” of public finance from 2013, reaching almost 40% again 

(down from less than 20% in 2011), can be explained by the participation of the International 

Development Banks in the financing of big projects, especially solar and wind power, thereby highlighting 

the growing maturity of NCRE deployment in Chile. 

The following graph shows finance by technology and the main policy interventions. These interventions, 

especially from 2008 on, allowed deployment of NCRE in the beginning of this process. Although the 

electricity market was liberalized since 1982 and there is no discriminatory treatment for foreign 

companies investing in Chile, deployment of NCRE was negligible before 2004.  

Figure 2: Finance over time by technology and main policy interventions. 

 

The legal and regulatory framework set out by the National Energy Commission (2004 onwards), the high 

electricity prices, the support instruments provided by CORFO including attracting foreign investors and, 

particularly, the program supported by KfW allocating earmarked finance for this kind of projects, 

triggered investment in this sector. As seen in graph 1, this beginning showed the positive investment 

prospects for NCRE that permitted the inclusion of private finance, the main source for NCRE nowadays.  
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Conclusions and need for further work 

In general, finance for NCRE in Chile has reached maturity as project developers can access finance from 

various sources (domestic and international, public and private) for the development of their initiatives. 

Public finance played an important role during the first years of deployment of NCRE, triggering 

decentralized investments in a sector that had previously been dominated by large actors investing in 

large-scale conventional power plants. Later, the private sector took the lead in this process. This 

situation can be explained because the conditions for developing renewable energies are mature in Chile 

and private operators are confident in the deployment of this kind of energies under market conditions.  

Estimating and analysing private finance mobilisation 

The characteristics of finance for NCRE in Chile show a clear evolution over time, from a beginning where 

public sources were predominant, to the current situation where private sources are available for all kind 

of technologies. Although the amount of data (49% of the projects) does not allow to draw definitive 

conclusions about the effects of public finance in the first years, it is worth to note that the first projects 

were almost completely financed by public sources. Such initial public financing, combined with the 

promotion and implementation of improved enabling conditions are likely to have triggered private 

sector financing for NCRE projects at a later stage, as illustrated by levels currently seen. 

A further step in this research should be the broadening of the database in order to get a sufficient 

number of projects allowing to draw stronger conclusions. A larger population of project with complete 

information could for instance facilitate a more in depth analysis of the respective roles played by both 

public policy and finance interventions in attracting and mobilising private investment for NCRE in Chile 

over time. Additionally, other financial conditions could be explored to better understand the role that 

different business models in the electricity market play in the financial structuring of projects (e.gr. PPA, 

sell to the spot market, etc.).  

Informing policy making 

Some questions arise from analysing the data that can suggest further ways to continue this research: 

· For solar Energy, national companies have a small participation and the market has been 

dominated by foreign enterprises. Is this situation a combination of very attractive conditions for 

investment in this specific sub-sector, the know-how from already experienced solar-energy 

companies, joined with significant amount of capital needed for the investment, that are out of 

reach for most of local companies? Is the amount of investment an entry-barrier for “smaller” 

national energy enterprises? Is there a need for public policies aiming to specifically support 

national investors in this sub-sector? 

· For biomass, the market is dominated by companies that are strong in their own field (forestry, 

pulp and paper), own the resource and have good access to finance. But what about small scale 

installations that lack access to technology and/or finance? Is there a need for public policies to 

promote the use of biomass for energy conversion allowing small and medium size companies to 

access the energy market (considering the technical complexities of using biomass in some 

cases)?  
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· Finally, for small hydro projects, it is the case of a mature sector where projects access finance, 

mainly from local private sources. Is there still space for public interventions that can improve 

the prospects for this kind of technology, considering the abundant resources in the center and 

south of the country? Is the lack of access to international finance a barrier for developing this 

kind of projects? 

· How could this type of effort be broadened and applied to others fields such as Energy Efficiency 

or adaptation? More generally, how relevant is this type of information for designing and 

enhancing Chile’s climate policy in the context of the country’s Nationally Determined 

Contributions?  
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