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1. Policies and national situation on renewable energy and energy efficiency 

1.1. Energy policies currently implemented in Argentina 

The activity of electricity generation by means of renewable sources is regulated by Law 27.191, given on 15/10/2015: 

“Regime for the National Promotion of the utilization of Renewable Energy Sources for Electrical Energy Generation”, 

and regulated by Decree 531/2016. 

Former legislation, regarding this kind of energy established only a goal of 8%, and which was to be reached by the 

end of 2016. Hence, the new legislation increases in a year the date to reach the goal. 

The new regulations introduce tax exemptions for imports of capital goods and equipment for renewable energy 

projects. These benefits are to be applied only until December 31st 2017. 

On the other hand, the new legislation introduces the goal of 20% in renewable energy in the electrical matrix in 2025. 

The projects to be done until 2017 and between 2018 and 2025 will be eligible for different fiscal benefits, as 

devolution of the IVA (Value Added Tax). 

Intermediate goals are also established for electrical energy consumers. In 2019, 12% of the demand should be 

renewable. In 2021, the established goal is of 16% and for 2023, the established aim is 18%. 

To support the financial aspects of the projects, a Trust Found is established for the Development of Renewable 

Energies (Foder). The National Treasury resources devoted to this fund will come from, at least, the 50% of the funds 

saved in fossil fuel by projects involving renewable energies. 

Regarding the contracts, the Law 27191 establishes that the maximum price defined by the contracts signed by great 

consumers of the wholesale electrical market and the great demands will be of 113 U$S for MWh, or an equivalent 

price in Argentinean currency. After the second year of enforcement of the legislation, the competent authority will be 

allowed to modify this maximum price. 

As of today, the accumulated photovoltaic power is estimated close to 15 MW in Argentina. In several regions, as in 

the provinces of Santa Fe and La Rioja, photovoltaic stations are planned. 

Within the National State Administration, under the Ministry of Energy and Mining, a specific authority has been 

created: The “Subsecretaría de Energías Renovables” with two differentiated areas (National Directions): “Renewable 

Energies” and “Promotion of Renewable Energies”  

Within the frame of this legislation, the National State has already called two tenders for offers for the provision of 

electrical energy from renewable sources, called RenovAr 1 (July 2016) and RenovAr 1.5 (October 2016) with great 

success. 

The juridical framework corresponding to Energy Efficiency is constituted by the decrees 140/2007 and 231/2015. 

The Decree 140/2007 approves the National Program for Rational and Efficient use of Energy, which proposes several 

norms for efficient use of energy, stating politics on the subject in what relates to Industry, Comerce and Services, 

Education, Co-generation, Regulation of Energy Efficiency, Labelling of Energy Efficiency, Public Lighting and Traffic 

Lights implementation, Transport, Homes, and Weather Change – Mechanisms for a Clean Development. 

Decree 231/2015 does not introduce changes to these policies, in only changes the dependency of the Secretary of 

Energy, moving it to the newly formed Ministry of Energy and Mining. 

In the abstract of his work “Energy Efficiency”, the expert, the Engineer Ernesto Quiles states: The Government of FPV 

(note: The former government), distributed 30 million low consumption lamps, which lowered the power demand of 

the System by more than 1200 MW, without diminishing the welfare. Besides, it established Norms of Labelling by 

Efficiency and executed the plan “RENOVATE”, which substituted thousands of old fridges and washing machines by 

new, more efficient equipments, program that was ended without explicit reasons. 

There are subsidies from the World Bank to perform industrial audits with the Argentinean Industrial Union (UIA) and 

the Argentinean Fund for Energy Efficiency (FAEE), which, together with the FONAPyME from the World Bank, lends 

money at 9% interest rate and 7 years of term. Only 150 diagnoses have been performed, but there have been very 

few actual improvements, in the first place due to the (former) low prices of energy and also because of the burocratic 

and technical obstacles presented for their implementation. 
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1.2. Natural resources for energy production, including wind and solar resources 

Argentina has a wide range of options regarding energy supply. The only, relative, exception is coal, resource of which 

Argentina has only one mine, with a low production placed at the Andes, in the far South of its territory. 

1.2.1. Oil and Gas resources 

Oil and Gas resources are important in Argentina, which has allowed the Country to be self-sufficient on this area 

during several periods of its history. Even if it does not count with all qualities of oils with the same abundance, the 

export of heavy oils has balanced economically imports of lighter oils proper to produce naphtha and other lighter 

products. 

Argentina has nineteen sedimentary basins, out of which only five (Noroeste, Cuyana, Neuquina, Golfo San Jorge y 

Austral) are in production at present. 

In all of these basins, there are approximately 374 million cubic meters of oil and 315 billion cubic meters of gas. 

Considering the production and the reserves, and leaving aside the new discoveries that could emerge from 

exploration, it is estimated that the Country has oil for ten years, and gas for eight years. 

However, recent exploitation of non-conventional resources of gas and oil, known as shale gas and shale oil, opens a 

new energy panorama. These resources are located fundamentally in the Neuquina basin, especially in Vaca Muerta, 

which is one of the most promising shale basins in the world. The complete development of these resources will allow 

multiplying present reserves in oil by nine, and those of gas by thirty. This would assure Argentina self-supplying of 

these products in a sustainable manner. 
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1.2.2. Hydro Electric resources 

Argentina has abundant hydroelectric resources, since it has an average yearly total flow above 26 thousand cubic 

meters per second, which can be used for the generation of electricity. 

The distribution of these resources is irregular, because of the geographical features and the diverse climates in the 

territory. 85% of the superficial water corresponds to the Rio de la Plata basin, which comprises the sub basins of the 

rivers: Pilcomayo, Bermejo, Paraná, Paraguay, Iguazu, Uruguay and other smaller sub basins throughout the 

territories of Bolivia, Brazil, Paraguay and Uruguay. Other resources exist in the North, Central and South regions of 

the continental territory. Besides, Argentina shares resources with limiting countries, as in the case of the Parana 

river, where the binational dam of Yaciretá sits. At present, the Country uses only one fifth of the existing hydraulic 

resources for electricity generation, which means the potential for development of new hydroelectric dams is still huge. 
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1.2.3. Potential for Solar Energy in Argentina 

In the report: “Energías Renovables, Diagnósticos, Barreras y Propuestas” (Renewable Energies, Diagnosis, Barriers 

and Proposals), presented jointly in 2009 by Argentina´s Secretary of Energy and the Bariloche Foundation, the two 

maps seen below were included, produced by the National University of Lujan and the Secretary of Science and 

Technology of Argentina in 2007. In this report, it is also commented regarding these maps that “Only a narrow band 

in the Country´s North- east (western part of Salta, Jujuy, Catamarca, La Rioja and San Juan) shows high irradiations 

(above 5 kWh/m2-day) with possibilities of exploitation in power projects. However, a great part of the Country’s 

surface (particularly to the North of the Colorado river) presents irradiations which would allow its exploitation in 

projects for low power electric generation and, above all, for water heating. 
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1.2.4. Wind energy potential in Argentina 

The Patagonian region, only continental land in the band between 40º and 50º South has almost permanent WSW and 

SW winds, it is one of the regions with higher wind potential in the Planet, because of the wind direction, permanency 

and velocity, wind farms located in the Region can reach average yearly capacity factors above 35%. For many 

experts, Patagonian wind has the best quality in the world as a continental resource. In the rest of the world, one can 

only find winds of an equivalent energy or persistence in some Northern Sea islands and in the North Pacific, or in off 

shore facilities (see map below) 

The world experience shows that winds above 5 m/s are suitable for wind energy electricity generation. In about 70% 

of Argentina the average yearly wind velocity, as measured at 50 m above soil level, is above 6 m/s. Buenos Aires 

province Atlantic coast has winds similar to those in the Baltic and the North Sea, above 7 m/s. Huge zones in middle 

and South Patagonia have average velocities above 9 m/s and even 12 m/s. In general, on shore wind farms in Europe 

are placed in places where average winds are about 7 m/s. There are also other regions in Argentina with average 

velocities between 7 and 10 m/s, not only in the Atlantic coast of Buenos Aires province, but also in several central 

provinces. 

According to a 2009 report, published by the Secretary of Energy of the Ministry of Federal Planning and Public 

Investment,   (http://www.infoleg.gob.ar/basehome/actos_gobierno/actosdegobierno21-12-2009-1.htm), the wind 

potential in Argentina, based on a study performed by the Consulting Company “MR consultores”, and titled “2ª 

Comunicación Nacional del Gobierno de la República. Mitigación de emisiones a través del desarrollo de la utilización 

de energías renovables", "Evaluación del mercado de las energías renovables en la República Argentina". October 2005 

amounts to 5000 MW, but estimations by the Cámara de Industriales de Proyectos de Ingeniería y Bienes de Capital 

de la República Argentina (Camera of Industrial Entrepreneurs for Engineering and Capital Goods Projects of the 

Argentine Republic) puts this number in 2000 GW. More conservative estimations by experts, supported by the Wind 

Energy Regional Center of the Chubut province, yield between 10000 and 40000 MW. 

 

 

 

http://www.infoleg.gob.ar/basehome/actos_gobierno/actosdegobierno21-12-2009-1.htm
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1.2.5. Biomass Energetic Potential Resource  

To estimate the biomass potential, one should consider as such the organic material of vegetal or animal origin, 

including materials produced by its natural or artificial transformation, classified as follows:  

To estimate the potential of biomass one will have to consider as such all  

 Natural Biomass: produced by Nature without human intervention. 

 Residual Biomass: Produced by any human activity, mainly in agricultural, cattle farming and human 

processes, such as garbage and sewer water.  

 Produced Biomass: Grown with the purpose of obtaining biomass out of which fuel will be produced, in some 

cases, together with another resource, as is the case of the sugarcane, oriented to produce ethanol as fuel.    

Food and Agricultural Organization (FAO), an Organization of the United Nations, within the institutional framework 

constituted by the Secretary of Energy, the Secretary of Environment and Sustainable Development, the Secretary of 

Agriculture, Cattle farming, Fishing and Food and the National Institute for Agricultural Technology (INTA), have 

carried an evaluation of the natural biomass down to a detailed level, using the WISDOM model. 

This evaluation considers an estimation performed after secondary information coming from production statistics with 

data about geographic distribution of firewood potential, other firewood-like biomass (as produced by sawmills), 

sugarcane waste, and agricultural and agro industry waste. 

The study carried after the FAO Project, estimates the total accessible biomass potential as accounted for by  the 

model used, is above 148 million Tons, whilst what is named accessible and potentially available “Commercial 

Biomass” reached more than 124 million Tons.  To estimate the available potential, the Secretary of Energy has 

performed a survey of Identified Projects, aimed to the generation of electricity by biomass, certified after field 

studies. This survey yields a potential of almost 422 MW. 
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1.3. Electric matrix and electric network penetration within the country 

The Electricity matrix in Argentina (see figure below) is still strongly dominated by fossil fuels, which provided 65,3 % 

of accumulated generation in 2016. The hydroelectric exploitations are next in importance, with slightly above 27% of 

the electricity with that origin. Nuclear, with the new third plant has supplied last year 5,6% of the electricity 

generation, even considering the temporal stoppage of Embalse Rio III NPP, following a programmed schedule for its 

life extension. 

Renewable Energies have supplied only 0,2% of the whole, which shows the great growth potential of this sector. The 

rest are imports from Uruguay and Brazil, countries with which Argentina is interconnected through the bi-national 

hydroelectric power plants. 

Transmission networks interconnect the whole of Argentina, with the exception of Tierra del Fuego. 

The National Institute for Industrial Technology (INTI) estimates that 97 % of the Argentinean population is connected 

to an electrical grid. 

 

 

 

1.4. Transmission networks, distribution of energy resources and related subjects 

Since 2013, all the continental territory of Argentina is interconnected by a single circuit, named SADI – Sistema 

Argentino de Interconexión – (Argentinean Interconnection System), shown below. 

This network has about 3268 Km from North to South and about 1689 Km from centre- West to North East. This would 

be equivalent to, in the European continent, having a single interconnection network between Moscow and Madrid, and 

between Brussels and Reggio Calabria, in South West continental Italy. Only in this case, the interconnected 

population would be between 500 and 600 million people, while the population of Argentina is of about 45 millions.  

The spatial distribution of the national energy resources is shown in the corresponding maps, above. 

It can be seen that the main problems for profiting the abundant wind resource in Patagonia and the solar resource in 

the Puna, at the South and North West of the Country, respectively, will be the transmission lines, since the electricity 

demand region are, by far, located in and around the triangle defined by the cities of Buenos Aires, Córdoba and 

Rosario. 

http://www.editores-srl.com.ar/taxonomy/term/3086
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1.5. Public energy costs and incentive policies implemented to renewable projects 

The tariff was kept practically fixed in local currency by previous governments since 2001 when the ratio peso/U$S 

was 1 to 1. The price difference was being compensated by the former government by subsidies from the state. Final 

costs of energy to the public have increased since the new national government is in office, in December 2015, due to 

reduction of national subsidies. The definition of electricity and gas tariffs are different for each region in the Country 

and consider the level of demand of each user, they include, as well, bonifications for diminished demand with respect 

to the former year, and are lower per kWh for the industrial sectors, but not for the commercial and homes sectors. 

Following, a comparative table produced by the University of Belgrano, of Buenos Aires, in March 2017, related to 

electric energy in Buenos Aires, Great Buenos Aires, Cordoba and Santa Fe. 

Average Tariff in Argentina: $ per kW.h 

 

COMPANY MONTHLY CONSUMPTION [KwH] 

 RESIDENCIAL WITHOUT SAVINGS COMMERCIAL INDUSTRIAL 

 30 150 300 1000   

EDENOR    0,797 0,604 0,539 0,652 0,744 0,411 

EDESUR 0,843 0,630 0,559 0,690 0,788 0,419 

EDEMSA 0,509 0,457 0,523 0,537 0.691 0,481 

EPEC 1,312 1,231 1,287 1,820 1,870 0,447 

EDELAP 1,136 0,640 0,585 0,948 0,870 0,490 

EPESF 1,771 1,261 1,341 1,609 0,602 0,477 

 

At present, an average domiciliary user in Buenos Aires pays, including fixed charges and taxes, about $ 26,87 (U$S 

1,62) per m3 of gas, and $ 1,08 (6,5 U$S cents) per kWh of electricity.  

https://drive.google.com/file/d/0BwBVUqV7ppyISVpXb1cwOGlKVWs/edit?usp=sharing
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The incentive policies for Renewable Energies are discussed under the titles “Policies” and “Legislation”, above. 

  

2. Local strengths and needs regarding trained human resources for renewable energy and energy 

efficiency. 

2.1. Local strengths  

Universidad Nacional de Chilecito  

What existent university degrees or departments can integrate courses on these subjects? 

The Department of Basic and Applied Sciences can integrate courses in RE. 

 

What human resources are available to take on the development and teaching of one course and to support the 

instruction of other five courses? 

The courses involved in the module “Biomass and Geothermal” can be covered with personnel of UNdeC itself. 

Support can be given to the other 5 modules, which will be taught by professors acting in other locations and 

Universities of Argentina, bringing them to Chilecito in some cases and by distance education in others. 

 

Describe the existent physical infrastructure (buildings, quality of communications, laboratories, etc.) 

UNdeC´s buildings in its Campus of “Los Antiguos” is composed by around 10 integrated buildings that include 

about 20 classrooms, library, 6 different laboratories, administrative offices, support buildings, dining room and 

sanitaries. All laboratories are equipped with state of the art material and several classrooms have intelligent 

blackboards with communication facilities. Specialized personnel can help in videoconference instances and there 

is an active research group on distance education. 

 

University regulations and codes. Find out about online courses or classroom courses. How would the process of 

accreditation be at the university? 

- 

Universidad Nacional de San Luís  

 

What existent university degrees or departments can integrate courses on these subjects? 

Actually the University offres the degree of Univerity Technician in Renewables Energies, a three years course 

where the first students have already graduated. Actually, 35 students are enrolled.  

A new Engineering curricula is in process of creation: Engineer in Renowable Energies. There are several 

difficulties to solve regarding the title name, and competences; but the authorities are optimistic.   

 

What human resources are available to take on the development and teaching of one course and to support the 

instruction of other five courses? 

The academic staff is composed of Masters in Renewable Energies, Phd in Physics and Architecture, 

Electromechanical Engineers and Electronic Engineers.  

 

Describe the existent physical infrastructure (buildings, quality of communications, laboratories, etc.) 

The laboratory equipment is somehow limited (mainly commercial equipment) and it is planned to incorporate 

new specifci equpment for teaching.  

 

University regulations and codes. Find out about online courses or classroom courses. How would the process of 

accreditation be at the university? 
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Universidad Nacional del Sur  

What existent university degrees or departments can integrate courses on these subjects? 

Academic Departments 

Department of electrical Engineering and Computers; Department of Engineering; Department of Phisics; 

Department of Agronomy; Department of Economy; Department of Geology; Department of Chemestry; 

Department of Chemical Engineering. Every Department has one or more degrees or careers and postgraduate 

programs whose students and professors could benefit from DIEGO courses. 

Institutes of UNS and CONICET: 

CERZOS: Centro de Recursos Naturales Renovables de la Zona Semiárida; IFISUR:  Instituto de Física del Sur; 

IIESS: Instituto de Investigaciones Económicas y Sociales del Sur; IIIE: Instituto de Investigaciones en Ingeniería 

Eléctrica "Alfredo Desages“; INGEOSUR: Instituto Geológico del Sur ; INQUISUR: Instituto de Química del Sur. 

The researchers and posgraduate students of all these Institutes could take DIEGO courses. 

What human resources are available to take on the development and teaching of one course and to support the 

instruction of other five courses? 

The six modules will be delivered in presence with local professors: 

“PV”, “Wind”, “Emerging technologies” will be delivered by professors Diego Alonso, Jorge Solsona, Alejandro 

Oliva and Hector Chiacchiarini (all from the Department of electrical Engineering and Computers) 

“Solar thermal” will be delivered by Prof. Adrian Urrestarazu (Department of Engineering) 

“Efficiency” will be delivered by Prof. Juan Moro and Alejandro Ratazzi (Department of Engineering) 

Biomass: Dr. María Volpe (Department of Chemestry) and Dr. Cacilia Popovich (Department of Biology) 

Geothermal energy : Dr. Claudio Lexow (Department of Geology) 

 

Describe the existent physical infrastructure (buildings, quality of communications, laboratories, etc.) 

 

 

Figure 1: Palihue Campus 

 



____________________________________________________________________________________________ 
ERASMUS Plus Programme – DIEGO Project number: 561795-EPP-1-2015-1-IT-EPPKA2-CBHE-JP 

 

Figure 2: Campus at Alem Avenue. 

UNS has a campus with five main buildings (averaged 1300 m2 each) for some Departments and Institutes with 

laboratories and equipment, classrooms, and other facilities (Figure 1) and an old campus with more than 40.000 

m2 s buildings for other Departments, Institutes, laboratories, classrooms and administrative dependences (Figure 

2). There is another big building at the center of the city for the main administration.  

All the buildings and labs are fully interconnected by high speed optical fiber links, and have a very good internet 

connection with the world. 

 

University regulations and codes. Find out about online courses or classroom courses. How would the process of 

accreditation be at the university? 

The modules will be presented for accreditation at UNS as postgraduate courses. The procedure involves the 

assignation of professors, creation of the syllabus, presentation for approval to the Department, and elevation for 

final approval to the Department of postgraduate studies. 

 

2.2. Local needs 

Universidad Nacional de Chilecito 

Level of preference for the courses (undergrad or grad)? 

DIEGO courses should have post graduate level. It is suitable for graduated students in Agricultural Engineering, 

Biology and Biology professorate, and Systems Engineering from UNdeC university, and for different Engineers 

from other universities. The reason is it demands previous knowledge in these issues and can add important 

knowledge to these specialties. 

 

What kind of information you think it is necessary within your region labour market?  

Chilecito´s environment is very much suited to profit biomass energy facilities not only because of its growing 

needs of electricity, but mainly because of the environmental problem created by the agricultural residual 

biomass, produced by olive, vineyards and walnuts growing activities. 
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The solar resource is also important in the province, and wind energy is promising as well, with some wind farms 

being built in Chilecito´s region. 

 

Infrastructure needs (new laboratories, online education equipment, etc.) 

New laboratories are required, and it is expected, they are to be equipped partially with DIEGO´s budget. 

Education at a distance equipment is also intended to be bought with DIEGO´s budget, since much of DIEGO 

activity will be carried on by means of videoconference and distance education. 

 

Any other aspect that you consider necessary for your university 

- 

Universidad Nacional de San Luís  

Level of preference for the courses (undergrad or grad)? 

The modules will be oriented for students of the actual technician degree. The alternative for being postgraduate 

courses is being explored. 

What kind of information you think it is necessary within your region labor market?  

The focus must be oriented to solar thermal facilities, Photovoltaic generators and Biomass processes and 

equipment. 

Infrastructure needs (new laboratories, online education equipment, etc.) 

New laboratories are required, and it is expected, they are to be equipped partially with DIEGO´s budget. 

Actually, the existing laboratories do not have enough equipment for academic use. 

Any other aspect that you consider necessary for your university 

 

Universidad Nacional del Sur  

Level of preference for the courses (undergrad or grad)? 

DIEGO courses will have post graduate level. They will be suitable for graduated students in Engineering. The 

reason is it demands previous knowledge in these issues and can add important knowledge to these specialties. 

 

What kind of information you think it is necessary within your region labor market?  

The region around the university is very much suited to profit wind energy, solar energy, biomass and geothermal 

energy facilities because of its growing needs of electricity and heating systems, and due to the environmental 

problem created by the agricultural residual biomass. 

 

Infrastructure needs (new laboratories, online education equipment, etc.) 

New equipment for laboratories are required for renewable energies laboratories. 

 

Any other aspect that you consider necessary for your university 

--- 
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3. Policies and national situation on renewable energy and efficient energy 

3.1. Energy policies currently implemented in Guatemala 

At this time, the Energy Policy 2013-1027 is current (http://www.mem.gob.gt/wp-content/uploads/2013/02/PE2013-

2027.pdf), and was developed by the Ministry of Energy and Mines (MEM, Spanish initials), with the support of the 

Presidential Secretariat for Planning and Programming (SEGEPLAN, Spanish initials).   

According to those institutions, such a policy is fundamentally based on human development, through the conservation 

of strategic reserves, satisfaction of needs, and technology development.   

The policy is based on five axes: i) security of electricity supply at competitive prices; ii) security of fuels supply at 

competitive prices; iii) exploration and exploitation of oil reserves in pursuit of national self-sufficiency; iv) saving and 

efficient use of energy, and v) reduced use of firewood in the country. 

3.2. Natural resources for energy production, including wind and solar resources 

Guatemala counts with an important potential to thrive in a clean manner, as well as to supply the current and future 

energy demands through renewable sources, and thus positively contribute to a significant change in its energy 

matrix, as it is happening worldwide.  Natural resources censuses indicate that Guatemala has a great energy potential 

to be exploited. The General Hydrocarbons Management from the Ministry of Energy and Mines estimates that the 

geothermal potential of the country corresponds to 1,000 megawatts (MW), from which only 50 MG are being used 

(292 gigawatts hour -GWh-). The gross potential of the rivers in the country equates to 6,000 MW, while the 

hydroelectric project portfolio under study or implementation is around 3,981 MW, for an annual generation of 14,441 

GWh.   

Regarding solar energy, the country annually receives an amount of 200,000 terawatts hour (TWh). Guatemala enjoys 

a highly-privileged situation concerning solar irradiation, with an annual average of 5.3 kilowatt hour per square meter 

per day (KWh/m2/day). Concerning wind energy, it counts with an area of 1,568 km2 where the wind class is 4 or 

higher. When assuming a generation surface density of 5 MW/Km2, the wind potential for Guatemala is of 

approximately 7,840 MW, which could generate electric energy of a magnitude around 20,000 GWh per year. When 

taking into account the areas with class 3 winds, the potential could increase to 17,200 MW, and the generation would 

be of around 35,000 GWh per year; currently 50 MW of this type of energy are being used.    

Biomass represents an important potential source of electricity generation in the country. In this regard, the industries 

of sugarcane and palm oil are researching the potentialities to generate ethanol and biodiesel. On its part, the forest 

sector has recently incorporated a monetary incentive to plant energy forests. Regarding the latter subject, it is 

important to point out that approximately 60% of the energy demand for cooking food is supplied with firewood.  

Additionally, it is necessary to study the potential of other types of renewable sources, such as solar thermal, marine 

surge, automation, and waste generation.   

3.3. Electric matrix and electric network penetration within the country 

The energy matrix for Guatemala, reported by the National Commission for Electric Energy (CNNE, Spanish initials) 

and updated to the period between April 16th. to April 22nd. 2017, shows that the contribution of renewable energies 

corresponds to 47.80% (http://www.cnee.gob.gt/pdf/monitormercadeo/2016/MonitoreoSemanal%2031-2016.pdf).   

Figure 1 shows the electric generation matrix behavior from 2011 to 2016. It is important to note that the generation 

of energy from renewable sources was higher than the one generated by non-renewable sources in that period.  

 

http://www.mem.gob.gt/wp-content/uploads/2013/02/PE2013-2027.pdf
http://www.mem.gob.gt/wp-content/uploads/2013/02/PE2013-2027.pdf
http://www.cnee.gob.gt/pdf/monitor-mercadeo/2016/MonitoreoSemanal%2031-2016.pdf
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Figure 1 Generation matrix by type of resource (2011-2016) 

[Source: Ministry of Energy and Mines]  

 

The three main types of electric generation sources reported by the Ministry of Energy and Mines, and updated to April 

2017 are: mineral coal with 32.56%, biomass with 29.11%, and hydropower with 26.97% (Figure 2). 

 

 

Figure 2 Generation matrix by type of resource (2011-2016) 

[Source: Ministry of Energy and Mines] 

 

The electricity coverage, according to the last available data, equates to 91.96% of households 

(http://www.mem.gob.gt/wp-content/uploads/2015/05/Cobertura-Electrica-2015.pdf)  

3.4. Transmission networks, distribution of energy resources and related subjects 

According to MEM, the electrical system consists of the physical infrastructure that allows maintaining the electrical 

energy supply, qualitatively and quantitatively. This in turn is divided into the generation systems that represent the 

electric power supply: Transportation (which consists of transmission lines and power substations, which are the 

means of transference of the electric power from sites of production to sites of consumption); and distribution (which 

consists of distribution lines and substations, and represents the electric power demand or consumption).  

By May 2016, 81 generating agents, 12 transportation agents, 46 trading agents, four distribution agents, and 1,211 

large users were counted within the electric subsector in Guatemala (the overall users registered for 2015 was 

3,025,511). 

3.5. Public energy costs and incentive policies implemented to renewable projects 

According to the most recent data from the National Institute of Electrification (INDE, Spanish initials), 89% of users 

are subsidized in the electricity tariff if their consumption does not exceed 300 KWh. By August, the subsidized tariff 

was 1.56 Quetzals per KWh consumed (0.21 US$/KWh at rate of 7.5 Q/1US$). Additionally, there is a monthly fixed 

cost of Q13.71, in addition to 12% of the Value Added Tax (IVA, Spanish initials), and 14% of a municipal tax.  

http://www.mem.gob.gt/wp-content/uploads/2015/05/Cobertura-Electrica-2015.pdf
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Within the incentives considered under the Law of Incentives for the Development of Renewable Energy Projects1 

(Decree 52-2003 of the Congress of the Republic of Guatemala), is the custom duties exemption for imports, including 

the IVA; consular tasks and rights over the import of machinery and equipment that are exclusively used to generate 

energy in the area where renewable energy projects are located; the Payment of Income Tax (ISR, Spanish initials) 

exemption; the exemption of the Commercial and Agricultural Enterprises Tax (IEMA, Spanish initials); as well as the 

release of reduction of emissions certifications, which will belong to the project owners, who will benefit with their 

commercialization (http://www.mem.gob.gt/wp-content/uploads/2012/05/2.3-Ley-y-Reglamento-de-Incentivos-de-

Energia-Renovables.pdf). 

With respect to the variable cost of generation by type of source, diesel generation is noted as the most expensive 

one, unlike geothermal energy, which counts with the least variable cost. This comparison was made through data 

gathered by April 2017, and released by the Ministry of Energy and Mines. A graph of behavior is presented below 

(Figure 3).    

 

 

 

    

 

 

Figure 3 Variable cost of energy average generation by April 2017 ($/MWh) 

[Source: Ministry of Energy and Mines] 

 

3.6. Legislation and regulations associated with the renewable energies sector and/or energy 

efficiency  

The regulatory framework consists of the legal system that governs the activities within the electricity subsector, in 

other words: The General Electricity Law2 (Decree 93-96 of the Congress of the Republic of Guatemala) and its 

Regulation (Governmental Agreement 256-97 and its amendments); the Wholesale Market Manager Regulation3  

(Governmental Agreement 299-98); the Governmental Agreement 110-2002; the Governmental Agreement  244-

2003, the Law of Incentives for the Development of Renewable Energy Projects4 (Decree 52-2003 of the Congress of 

the Republic of Guatemala) and its Regulation (Governmental Agreement 211-2005; the ministerial accords issued by 

MEM; the norms and resolutions issued by the National Commission of Electrical Energy (CNEE, Spanish initials) and 

the Wholesale Market Manager (AMM, Spanish initials); and the Law for the Protection and Improvement of the 

Environment5, Decree 68-86.  

  

                                                        
1 Ley de Incentivos para el Desarrollo de Proyectos de Energía Renovable 
2 Ley General de Electricidad 
3 Reglamento del Administrador del Mercado Mayorista 
4 Ley de Incentivos para el Desarrollo de Proyectos de Energía Renovable 
5 Ley de Protección y Mejoramiento del Medio Ambiente 

http://www.mem.gob.gt/wp-content/uploads/2012/05/2.3-Ley-y-Reglamento-de-Incentivos-de-Energia-Renovables.pdf
http://www.mem.gob.gt/wp-content/uploads/2012/05/2.3-Ley-y-Reglamento-de-Incentivos-de-Energia-Renovables.pdf


____________________________________________________________________________________________ 
ERASMUS Plus Programme – DIEGO Project number: 561795-EPP-1-2015-1-IT-EPPKA2-CBHE-JP 

4. Local strengths and needs regarding trained human resources for renewable energy and energy 

efficiency. 

4.1. Local strengths  

 

What existent university degrees or departments can integrate courses on these subjects? 

The Agricultural and Environmental Sciences School, the Engineering School, and Architecture and Design School 

from Universidad Rafael Landívar count with an array of academic programs that can directly integrate courses on 

renewable energy and energy efficiency.  

 

What human resources are available to take on the development and teaching of one course and to support the 

instruction of other five courses? 

Universidad Rafael Landívar has full-time professors and researchers in several expertise areas, who could teach 

those courses depending on the topic. Additionally, part-time professors could be hired to fill the lack of expertise 

at any moment.  

 

Describe the existent physical infrastructure (buildings, quality of communications, laboratories, etc.) 

The existent infrastructure for the development of activities regarding renewable energy is minimal. Currently, 

there is a hydraulic laboratory and some prototypes at a teaching approach and basic levels for the understanding 

of the generation of wind energy, photovoltaic solar energy, and low temperature solar thermal energy. 

Regarding the quality of communication, the university has different information technology services that allow to 

carry out web conferences, audio conferences, videoconferences, and video streaming. Additionally, it has three 

virtual classrooms that allow high quality communication for the already mentioned services, with an overall 

capacity of 95 people.  

 

University regulations and codes. Find out about online courses or classroom courses. How would the process of 

accreditation be at the university? 

The University provides online courses than can be accredited if there is an approval agreement with the 

counterpart. To establish this agreement, an evaluation of the courses content, teaching load, academic quality, 

and other inherent aspects must be carried out.    

The university can also authorize online courses with institutions with which it does not hold an agreement, to 

promote continuing education for students and faculty.  

 

 

4.2. Local needs 

 

Level of preference for the courses (undergrad or grad)? 

The preference for these courses is at an undergraduate level (licenciatura), and at a graduate level. The results 

of the surveys applied to key actors within the energy sector in the country showed an increase in the demand for 

specialized staff. The pollsters revealed that among their institution’s perspectives for the renewable energies and 

energy efficiency areas in a short term (next two years) is the recruitment of staff (Figure 4). Additionally, they 

indicated to have in mind the training of existent staff in order to achieve their specialization within the scope of 

its functions, because the current level of competence in renewable energy of the staff that works on this subject 

within their institutions is less than 39% (Figure 5), excluding those that work with hydroelectric power plants, 

who seem to have more specific knowledge.   
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Figure 4 Institutions’ perspectives regarding the recruitment of staff trained on renewable energy and energy efficiency  

(blue: it is contemplated)  

[Source: DIEGO Survey on University facilities] 

 

Figure 5 Level of competence on renewable energy and energy efficiency of the staff working at their institutions  

[Source: DIEGO Survey on University facilities] 

 

What kind of information you think it is necessary within your region labor market?  

In Guatemala, the growth of the industrial, commercial, financial, governmental, municipal, and other sectors, 

leads to a growing and progressive demand of energy that requires the availability of practitioners that are 

capable of sustainably manage this resource, focusing on the search for substitutes to conventional energy. This 

includes the participation in research initiatives to find new forms of generating clean energy, and to improve 

useful energy conversion systems, until being able to implement systems that involve renewable energies. 

Because of the great potential in the development of this type of energy in the region, it is necessary to count 

with practitioners that are capable of assessing resources (measurements), and designing and analyzing the 

technical and economic feasibility of the facilities. 

Nowadays, there are several renewable energy projects under the construction or the authorization procedure 

stage that will require practitioners that can evaluate the operation systems in the installations, implement 

assembly work, and carry out maintenance of the generation sources. The same practitioners will be able to 

participate in the labor market generated by sustainable architecture, which is becoming more known in the 

country, and has the objective of using clean energy and managing energy in an efficient manner.  

In summary, we need practitioners that deeply know the foundations of renewable energy and energy efficiency 

for their correct application, that identify and assess the potential of the available resource, that correctly interpret 

and use scientific databases of energy resource related subjects towards a sustainable development framework, 

that install and operate energy management systems, that carry out energy audits, and that design and 

implement strategies for the efficient use of energy. 

 

Infrastructure needs (new laboratories, online education equipment, etc.) 

As observed in section 2, from the 42 existent laboratories in the university, only one is linked to the subject 

(hydropower). It is necessary to implement new laboratories and equipment that allow conducting research for 

the development of renewable energy and energy efficiency academic practices.  



____________________________________________________________________________________________ 
ERASMUS Plus Programme – DIEGO Project number: 561795-EPP-1-2015-1-IT-EPPKA2-CBHE-JP 

On its part, the Virtual Education Department is highly equipped to carry out online education. Regarding this 

subject, the necessary infrastructure is available.  

 

Any other aspect that you consider necessary for your university. 

Considering the solid physical infrastructure to carry out the interchange of information and communication 

technology that is available in the Virtual Education Department, it would be interesting to promote online training 

for students and researchers, encouraging continuing education. 
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5. Policies and national situation on renewable energy and efficient energy 

5.1. Energy policies currently implemented in Uruguay 

Uruguay is a small country, located in the southern part of South America, between Argentina and Brazil as shown in 

Fig. 1. Up to the moment, there are no proven reserves of fossil fuels and the use of Nuclear Energy is forbidden by 

law.  

 

 

Figure 6 Some basic demographics about Uruguay.  

[Source: MIEM/DNE: www.dne.gub.uy/] 

 

Fig. 2 shows the primary energy mix (i.e. the share of each energy source in the total energy used in the country) in 

2005. Oil amounts for 56 % of the overall energy used and there is a significant share (5%) of imported electricity, 

mainly from Argentina. At this point, about 39 % of the energy came from renewable sources. 

 

 

Figure 7 Evolution of the primary energy matrix in recent years.  

[Source: MIEM/DNE www.dne.gub.uy]  

 

5.2. Natural resources for energy production, including wind and solar resources 

Uruguay has a significant wind generation potential. This resource was carefully reviewed between 2000 and 2010 by 

a team from Facultad de Ingeniería (UDELAR), Institute of Fluid Mechanics and Ambient Engineering (Fig. 3). 

Currently, the state-owned electrical utility (UTE) runs a network of almost 20 stations over the whole country which 

measure continuously the wind velocity available at altitudes from 20 to 100 m above ground level.  The resource is 

most intense in the coastal areas, as expected. The rapid deployment (5 years) of more than 1.5 GW wind energy 

generation capacity currently places Uruguay as the country in the world with highest share of the electrical generation 

provided by wind energy, as shown in Fig. 4. 

 

http://www.dne.gub.uy/
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Figure 8 Left: Wind mills being deployed in Uruguay. Right: wind energy (90 m)  resource map from Facultad de Ingeniería UDELAR.  

[Source: MIEM/DNE www.dne.gub.uy] 

 

 

Figure 9 Left: Comparison of the wind energy share in the electrical mix for several countries. Note that Uruguay’s current (2016) 

wind energy share (the highest in the world) has been developed over the last five years.  

[Source: SEG Ingeniería www.segingenieria.com/] 

 

Large scale solar energy electrical generation has also been incorporated, although at a slower rate due to its higher 

prices relative to wind energy. Several small and medium size plants have been deployed for a total of approximately 

300 MWp electrical power6 installed by 2016. The PPA prices for these installations have been between 78 and 82 

USD/MWh. These prices are expected to drop significantly in the next decades as solar photovoltaic energy becomes 

                                                        
6 This is the expected production under stated conditions, usually 1000 W/m2 of global solar irradiance on a horizontal plane, 25 oC 
ambient air temperature, no wind.  

http://www.segingenieria.com/
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mainstream. The solar resource distribution has been mapped by the Solar Energy Laboratory from UDELAR 

(http://les.edu.uy/productos/mapa-solar-del-uruguay-1) and the potential is similar to that of the south of Madrid, 

Spain. The average daily solar resource reaches about 5 kWh/m2/day on a horizontal plane in the northern part of the 

country. Inspection of the maps in Figs. 3 and 5 shows that in Uruguay wind and solar are complementary resources 

from a geographical point of view, with higher wind resource in the southern coastal areas and higher solar resource in 

the northern area. 

As a side effect, the integration of significant amounts of clean energy sources has reduced the CO2 emissions in the 

country. In a comparison against a “business as usual” scenario, the reduction in CO2 emissions to 2030 due to the 

new energy mix are estimated in 85 % (Fig. 6).  

 

  

Figure 10 Left: 50 MWp Solar plant La Jacinta (Salto, Uruguay) deployed in 2015. Right: Solar resource map (2010) by the Solar 

Energy Laboratory (LES) from UDELAR. Daily yearly average solar irradiation on a horizontal surface reaches 4.8 kWh/m2 in the 

northern part of the country.  

[Source: LES/UDELAR les.edu.uy] 

 

 

Figure 11 Estimated CO2 emission reduction in Uruguay to 2030 as a consequence of the shift in energy policy and the integration of 

renewable energies (green bars). The blue bars represent the “business as usual” reference scenario.  

[Source: MIEM/DNE dne.gub.edu.uy] 

 

 

http://les.edu.uy/productos/mapa-solar-del-uruguay-1
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5.3. Electric matrix and electric network penetration within the country 

As the electrical demand increased, the country became exposed to climatic contingencies. In dry years, 

hydroelectricity had to be supplemented with thermal generation plants, using imported oil, priced at the time above 

USD 100 the barrel. This precipitated a serious crisis in 2005-2007 and forced the country to fully revise its energy 

policy.   

Five years after the new energy policy was designed and implemented, as a national policy agreement, the country 

became a net exporter of electricity generated from renewable sources (mainly wind energy). In the first semester of 

2016, there was a surplus of about 30% of the electricity generated, which was exported to Argentina. Fig. 7 shows 

the current primary energy mix (estimated for 2016), in which non-renewable Oil and natural gas represent about 

40% of the total, and are used mostly in the industrial and transportation sectors. The renewable energy share has 

increased to about 60% of which 40% is biomass (wood, vegetable coal and agricultural wastes) and there is a 

significant contribution (7%) from wind energy. The hydroelectric generation share is now reduced to 10%, reducing 

the dependence on climatic variability. The remaining oil imports are mainly used in the transportation and productive 

sectors. 

 

 

Figure 12 Primary energy matrix in 2016.  

[Source: MIEM/DNE www.dne.gub.uy] 

 

Currently (Fig. 8) about half of the electricity is generated from hydro-electrical sources and more than 1/3 is 

generated from wind energy. The rest includes biomass generation (10%), solar photovoltaic (2%) and conventional 

thermal generation. More than 96 % of the electricity is generated from renewable sources and 86 % is generated 

from clean sources. As mentioned above, there is a significant surplus of electrical power to be exported to 

neighbouring countries.  This transition was very fast: in less than seven years (2008-2015) more than 1.5 GW of 

wind generation, mostly from private investments, were installed. This represents about 75% of the current peak 

power consumption in the country. 

 

http://www.dne.gub.uy/
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Figure 13 Current electrical mix (estimated for 2016).  

[Source: MIEM/DNE www.dne.gub.uy] 

 

5.4. Transmission networks, distribution of energy resources and related subjects 

The large-scale hydro-electrical potential for electricity generation is mostly exploited (85%) at the moment. As shown 

in Fig. 2, 99.5 % of the population have access to the electrical grid. According to statistics (from year 2011), the 

quality of the electrical service was good and had a similar level to that in Spain, for instance.  Peak power demand is 

around 2 GW and it has shifted from winter peak in 2013 to a summer peak in 2014 and 2015, due an increasing use 

of domestic air conditioning. As of 2005 most of the electricity was generated from hydroelectric power in years of 

adequate precipitation. 

 

Figure 14 Basic characterization of the electrical sector as of 2015.  

[Source: MIEM/DNE: www.dne.gub.uy/] 

 

5.5. Public energy costs and incentive policies implemented to renewable projects 

As Figs. 11 and 13 show, the average spot price for electricity generation has dropped significantly from more than 

200 USD/MWh in the pre-2012 epoch to under 50 USD/MWh in the first months of 2016. However, these savings are 

not being translated yet to the public for several reasons. For one thing, the significant public investments in 

transmission lines and wind energy farms must be paid off. Also, the PPA contracts (20 years) have been signed for 

prices of 76 USD/MWh and higher, so this is the “real” cost to the public utility.  

 

http://www.dne.gub.uy/


____________________________________________________________________________________________ 
ERASMUS Plus Programme – DIEGO Project number: 561795-EPP-1-2015-1-IT-EPPKA2-CBHE-JP 

No direct subsidies where awarded. The private investors are offered contracts (PPA – Power Purchase Agreement) for 

20 years at a fixed price per MWh potentially generated. This means that the electrical energy is paid for by the public 

utility company, even if it is not actually used because the offer exceeds the demand. Most of the surplus electrical 

energy is exported to Argentina and, in the near future, Brazil . As shown in Fig. 6, PPA wind energy prices have 

dropped to about 60 USD/MWh and are not expected to drop much below this level in the near future. These PPA 

prices are as dictated by the technological costs and the local market dynamics. 

 

Figure 15 Wind energy PPA prices paid in Uruguay for contracts between 2006 and 2013.  

[Source: MIEM/DNE dne.gub.uy] 

Figure 11 shows the current costs to the public for different energy sources in Uruguay and other countries in the 

region. These costs have historically been the highest in the region and they still are. Lowering these costs and at least 

align them with the regional costs is a pending issue. However, investment debts must be paid before this is possible. 

 

Figure 16 Top: Recent evolution of the spot price for electricity generation in Uruguay (USD/MWh, monthly averages). Middle: Prices 

to the public for different forms of energy (August 2016) in the region. Lower: Oil prices in the international market as August 2016. 

[Source: SEG Ingeniería, Ed. 98, August 2016] 



____________________________________________________________________________________________ 
ERASMUS Plus Programme – DIEGO Project number: 561795-EPP-1-2015-1-IT-EPPKA2-CBHE-JP 

5.6. Legislation and regulations associated with the renewable energies sector and/or energy 

efficiency  

Several changes in regulations and norms have accompanied the transition to renewable generation. The private 

sector is allowed to generate electricity at medium scale and sell it to the public utility. For instance, there are tax 

exemptions on imported equipment and machinery and solar thermal systems for businesses are tax-deductible. 

Almost any source can be and is used (solar, wind, small scale hydro, biomass) except nuclear power, which remains 

outlawed in the country. The spot price determined by the balance between offer and demand is paid unless a specific 

PPA contract is established. At the microscale generation, the same electrical tariffs are applies both ways, until a zero 

net balance is reached. No overcosts are currently applied due to the use of the transmission lines. However, this may 

change in the future, as the transmission lines must be enhanced and strengthened to allow for a fully distributed 

small and medium scale generation.  

 

Figure 17 Current transmission lines for electrical power in Uruguay. The system must be extended.  

[Source: MIEM/DNE] 

Fig. 12 shows the current transmission lines, which cover the whole country and allow  interconnecting with the 

electrical grids of Argentina (Salto Grande) and Brazil (Melo). Several legislation and incentives for residential solar 

and wind energy are in effect, but the adoption of the new technologies is slowed down by the significant investments 

required.  The domestic solar water heating market, for instance, represents a huge opportunity to cut down in 

electricity costs because the main heating systems for domestic water are electrical.  

 

 
Figure 18 Reduction in costs of electrical energy generation. SPOT market price between 2012 and 2016.  

[Source: ADME (Administración del Mercado Eléctrico, Uruguay) adme.com.uy] 
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An incentive plan from UTE (the public utility company) offers a return of about 50% of the cost of an eligible solar 

thermal system. It is estimated that, with this incentive, a solar heating system is paid off by electrical savings in 3-5 

years, depending on the place, use regime and technology. Low-interest credit lines are available for this purpose. 

These systems are expected to last at least 20 years with adequate maintenance, so the equation is clearly positive. 

However, not much more than 1000 systems have been installed under this plan over the past 5 years, probably due 

to cultural reasons. A summary of legislation on solar energy can be found at www.mesasolar.org.uy/. 

 

  

http://www.mesasolar.org.uy/
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6. Local strengths and needs regarding trained human resources for renewable energy and energy 

efficiency. 

6.1. Local strengths  

 

What existent university degrees or departments can integrate courses on these subjects? 

Facultad de Ingeniería (Engineering Faculty) of Universidad de la República (http://www.fing.edu.uy) has, since 

2010, a postgraduate program in Montevideo with Master in Science and Doctorate degrees in Energy 

Engineering. This program offers courses in wind energy, solar energy (thermal and photovoltaic), biofuels, 

biomass, hydroelectricity among others. 

 

What human resources are available to take on the development and teaching of one course and to support the 

instruction of other five courses? 

The current enrollment is about 100 engineers, although many of them never complete the required thesis.  The 

program is open to foreign students without cost and is attracting a few engineers from Latin America. However, 

most the Human Resources which offer the courses in this program have virtually no availability to assume other 

workloads. 

 

Describe the existent physical infrastructure (buildings, quality of communications, laboratories, etc.) 

Facultad de Ingeniería is hosted in a large building at Montevideo. The usual infrastructure at any modern 

university is available (fast internet access, well provided library, etc) and it hosts several specialized labs and 

installations, in particular a large wind tunnel used for modelling the effect of strong winds on buildings and other 

structures.  There is also a specialized Solar Energy Laboratory (http://les.edu.uy) located at Salto (500 km from 

Montevideo), at which a national- scale high-quality solar radiation continuous measuring network is hosted. In 

this lab, located in a large rural area, solar thermal installations are deployed and tested. Some services, such as 

certification (under ISO norms) of thermal efficiency of solar thermal systems and calibration of radiometers are 

provided at a national scale.   At the graduate level, renewable energy courses might be accepted in careers such 

as Mechanical Electrical or Structural Engineering, but this must be considered on a case by case basis. Energy 

efficiency is also a subject of study on both undergraduate and graduate levels at the institutes of Electronic 

Engineering and Computer Science Engineering at Facultad de Ingeniería. Research on energy generation, energy 

management, smart grids/smart cities, and domotics are also performed in those institutes. 

A new and small public university (UTEC) offers a graduate program in Renewable energy engineering at Durazno 

(at no cost to students), which is now on its first year with about 40 students. This new program may benefit form 

almost any offer associated to renewable energies and energy efficiency courses, particularly if distance-learning 

techniques are implemented.   UTEC has installed basic laboratories for undergraduate training in science courses.  

Energy efficiency is a relevant topic and new normatives are requiring that new buildings be approved with 

respect to their energy efficiency adequacy. Specific simulations based on a typical meteorological year recently 

developed by LES/UDELAR (http://les.edu.uy/productos/amtues-2/) are used as part of these mandatory 

assessments.  

Facultad de Arquitectura (Architecture Faculty) at Universidad de la República has a six-year program in 

Montevideo and a, shorter, four year program at Salto. It also offers postgraduate studies in Architecture at 

Montevideo. In this programs, energy efficiency topics are assessed, but rather poorly and incompletely.  The 

need of an updated, modern energy course which includes energy efficiency for buildings, and can be taken by 

advance Architecture students and early postgraduate Architecture students is clear. The obstacle is the very poor 

foundations in mathematics and physics that the undergraduate architecture programs in Uruguay have. 
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University regulations and codes. Find out about online courses or classroom courses. How would the process of 

accreditation be at the university? 

University regulations allow courses to be offered at the graduate and postgraduate levels, when associated to 

particular educational programs (careers). In another modality, courses can be offered as “Cursos de 

Actualización” (continuous formation courses), aimed at the general public, provided they have university level 

and the technical abilities to follow the course contents. There are no restrictions to the implementation of 

education at a distance methodologies in the courses at either level.   

 

6.2. Local needs 

 

Level of preference for the courses (undergrad or grad)? 

At the graduate level there is an existing good quality offer of renewable energy courses aimed at practicing 

engineers. However, at the undergraduate level there is a lack of good quality training in renewable energies at 

the university level. The recent UTEC program, mentioned before, is a step in the direction of correcting this 

deficit. However, it has a strong applied  emphasis and it is is too early to assess the quality of this new program.  

According to the previous considerations, the best level for the courses at our university would be probably at the 

upper undergraduate level, although other students, architects for instance, might use this courses at their 

postgraduate level.   

 

What kind of information you think it is necessary within your region labor market?  

Currently, there is clearly a lack in training at the university level in energy efficiency for buildings aimed at 

advanced architecture and engineering students. To implement a course addressing these topics, it should be 

available both at Montevideo and at Salto (500 km from Montevideo), so it should rely heavily on distance-

learning techniques. 

 

Infrastructure needs (new laboratories, online education equipment, etc.) 

Experimental facilities are available at both sites, but there is virtually no equipment for practice. For instance, 

there is no equipment to measure thermal conductivity of materials and there is only one modern IR thermometer 

camera at Fac. Arquitectura, which is not available for use by students.  

The LES/UDELAR site at Salto has several computers for simulations and the capacity for measuring precisely 

temperature and solar radiation. However, its connectivity is limited because it lacks a Video Conference 

equipment and currently it can’t, for instance, deliver classes or experimental demonstrations at a distance. 

 

Any other aspect that you consider necessary for your university. 

At our University, graduate and postgraduate courses on solar energy (resource, thermal and photovoltaics), wind 

energy and energy efficiency for buildings with experimental activities and distance-learning techniques are a 

welcomed improvement. The highest impact, relative to the current capacities, would be attained developing a 

modern course on the topics of climatic comfort, energy efficiency for buildings, which to be really useful should 

include basic knowledge on solar resources and heat transfer topics. 

 


