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Introduction: 

 As our world becomes increasingly affected by global climate change, scientists are rushing to 

find ways to instantly reduce the world’s carbon emissions. One of those solutions is biofuels, which are 

plant-based fuel sources which can be mixed in with gasoline to reduce vehicle exhaust and release of 

chemicals. They also can reduce water and soil contamination; unlike petroleum, biofuels are 

biodegradeable (Abdullah). Biofuels are a promising alternative energy source because they can be 

immediately integrated into modern infrastructure. They can be used in cars, trucks, and the electric grid. 

There are a few kinds: those that are created by fermenting plant-based sugars, others from processing oil, 

and others which come from organic waste. It isn’t a perfect system; biofuels still emit carbon and 

harmful chemicals. However, they decrease additional carbon from being released from carbon sinks 

within Earth’s crust (Biofuels). Panama attempted to implement biofuels starting in 2011. Their attempt 

to integrate biofuels into national infrastructure demonstrates all of the complicated factors which lie 

inside one political plan. 

The first law to establish a biofuels program in Panama was called Law 42. According to this law, 

all gasoline in Panama was supposed to contain 10% of anhydrous ethanol by 1 April 2016 (Panamá “Ley 

42”).  Law 42 also wanted to encourage use of biodiesel biogas, but in these cases left the Secretaría 

Nacional de Energía to decide on them. The deadline for bioethanol has since passed. The current 

authority on Panama’s biofuels program El Plan Energético Nacional 2015-2050. This plan outlined 

Panama’s energy policy until 2050. In terms of biofuels, El Plan Energético Nacional 2015-2050 builds 

on Law 42. It says that there should be 5% bioethanol in gasoline and 5% biodiesel in diesel by 2020, but 

does not state any plans for how this will be done (91). According to Law 42, “The Secretaría Nacional de 

Energía will propel the implementation programs and the necessary adaptations...In addition, the 

Secretariat will be able to establish the use of other biofuels that adjust the objective of this law“ 

(translated: Panamá “Ley 42”). Therefore, the Secretariat has all the power to either maintain or abandon 

the biofuels program. Within the laws that are established, the Secretariat has included biofuels in 



 Gionet 4 

regulations on fuel quality regulations. However, since there are no biofuels sold commercially in 2017, 

there is clearly break between policy and implementation. According to previous research done by Centro 

del Agua Trópico Húmedo para América Latina y el Caribe (CATHALAC), the Secretaría Nacional de 

Energía “in 2014 enacted primary preparations to explore and extract petroleum and gas in national 

territory” (translated). Thus although there is some movement towards expansion of oil drilling, there is 

not much evidence of future biofuel production.  

There is no longer the large emphasis on biofuels there once was. As stated by the Plan 

Energético Nacional, “there are other labeled themes that arouse a relative debate and additionally about 

which there is no dominant social perception or position. For example, tag 8 about biofuels, biogas and 

biomass’” (translated: 342). That is okay; the point of this report is to see if there is a possibility of 

implementing biofuels in the future.  

In working on this project, I hope to explore the impacts of a biofuels program. Is it a worthwhile 

project for CATHALAC to devote money and labor? My role is basically to give an unbiased consultant’s 

view on the situation. I want to figure out what is happening with the biofuels program currently, and, 

most importantly recommend if CATHALAC should to help expand Panama’s biofuels project. My 

research question is, what challenges prevent the implementation of biofuels? As a follow-up question, 

how can these challenges be removed? If they can't, what are sustainable alternatives? 

Background Information: 

There are three different types of biofuels Panama has focused on: biodiesel, biogas, and 

bioethanol. Each type is determined by their source and their use. The biggest emphasis has been placed 

on implementing bioethanol and biodiesel in cars. There most certainly is a lot of possibility to implement 

biofuels here; Panama sells approximately 20 million gallons of fuel per month (Secretaría Nacional de 

Energía, “Ventas Mensuales”).  
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The first step Panama took to biofuel implementation was to provide bioethanol in gas stations. 

According to data released from the “Ventas Mensuales en Estaciones de Servicios Año 2013,” Panamá 

began selling 5% ethanol-mixed gasoline in September 2013. The amounts sold increased rapidly. 

According to Figure 1, In the second month of their sale, the 5% mixture made up 65% of all fuel sold at 

gas stations. 

 

Figure 1: Secretaría Nacional de Energía, “Ventas Mensuales” 2013 

By July of 2014, less than a year later, 94% of all gallons sold were part of the 5% mixture 

(Secretaría Nacional de Energía “Ventas Mensuales”). Due to such a dramatic rise in bioethanol-mixed 

gasoline, it seems possible to quickly integrate biofuels into Panama’s fuel sources. As demonstrated by 

Figures 1 and 2, the amount of total fuel sold during this period did not fluctuate; Panama was able to 

provide enough bioethanol in order to integrate it into almost 20 million gallons of fuel per month.   

 Yet something went wrong. The next month, August 2014, numbers of gallons sold dropped by 

almost 4 million gallons. By September 2014, the amount of sold “gasolina 95 OCT E5” and “gasolina 91 

OCT E5,” which denote a 5% ethanol-gasoline mixture, had dropped down to 0 gallons. This drastic 

change can be seen here: 
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Figure 8: Secretaría Nacional de Energía “Ventas Mensuales” 2014 

 According to the same source, no mixture of E5 gasoline has been sold in Panama since August 

2014. Perhaps one day in the future, biofuels will be sold again. 

For now, all possibilities should be explored for the implementation of biofuels. Although it was 

never truly implemented, Panama also considered incorporating biofuels into the electric grid (Ley 42). 

As seen in Figure 3, which displays the current installed sources of energy to the electric grid, Panama 

depends mainly on natural gas (gas natural liquado, or GNL) and carbon to fuel its electricity needs. 

Natural gas and carbon sources can be supplemented with biofuels such as biogas and bioethanol. 

 

Figure 3: Plan Energético Nacional 146 

Because of this large dependence on liquefied natural gas and carbon, there is much opportunity 

in national programs in Panama to implement biofuels. This paper will focus mainly on the challenges 

presented by the use and production of biofuels. However, in future research, CATHALAC should do 

more research on which sectors could use biofuel energy. 

What Types of Biofuels Are There? 
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There is a large difference between the types of biofuels available and the types of biofuels 

Panama is focusing on. For a full list of biofuels, refer to Annex 1. Meanwhile, Panama is concentrated on 

three types of biofuels: bioethanol, biodiesel, and biogas. 

The larges emphasis is on first generation biofuels. First generation biofuels are normally made 

from food sources, such as corn and virgin vegetable oil. Biodiesel is “obtained by esterfication, 

transesterification or hydrotreatment of oils and fats” (translated: Muñoz 14), typically derived from 

animal fats or from vegetable oils. Panama is focusing on oil palm as the source of its biodiesel 

(Secretaría Nacional de Energía, “Plan Energético Nacional”). Biodiesel is beneficial because reduces 

carbon emissions by 57-87% in comparison with petroleum diesel. It is easy to implement, because it can 

be used in buses, trucks, or any other vehicle with a diesel engine (National Biodiesel Board). The other 

type of biofuel Panama is focused on is bioethanol. This fuel is “obtained by fermentation of simple 

carbohydrates of five or six carbons” (translated: Muñoz 14). It can be used by any gasoline engine. For 

bioethanol, Panama’s policy has focused on sugar cane. For both fuels, the goal is to incorporate a mix of 

5% biodiesel or bioethanol into fuel resources by 2020, and incorporate a 10% mixture by 2030 (Panama, 

“Plan Energético Nacional”). 

        The third type of biofuel in Panama’s program is biogas, a second generation biofuel. Second 

generation biofuels are not food sources, and could be anything from bagasse (pulp leftover after the 

extraction of juice from sugarcane) to vegetable oil waste (“Biogas”). Biogas is created from burning 

waste under low oxygen conditions. It is created naturally as a “by-product of decomposing plant and 

animal waste” and thus couples waste disposal with energy production (DeMates). It can be used like any 

fuel, but is best suited for cooking, or for creating electricity (Tilley, et al.). Especially in rural areas, 

biogas makes a great alternative. It doesn’t cause deforestation and requires “little operation skills or 

maintenance” (Tilley, et al.). Although biogas might not be ideal to use in cars, it could be implemented 

on a local level for communities who otherwise would burn firewood in order to do their cooking. 

Currently, the Santiation of Panama Bay, a wastewater treatment plant in Llano Bonito, is trying to utilize 
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methane already naturally in the waste water in order to generate energy for the plant. Biogas currently 

generates 18% of the energy required for the plant’s operation (Programa Saneamiento de Panamá). 

Biogas is included in both Law 42 and El Plan Energético Nacional, but there are no deadlines for its 

integration into the electric grid.  

         Third generation biofuels are made from organic sources specifically designed for the production of 

energy. At the National Renewable Energy Lab in the USA, algae and various enzymes are being 

designed to produce bioethanol, biodiesel and biogas (Abdullah). However, since these biofuels are 

currently almost double the price of gasoline, they are not thoroughly investigated in this report. 

Emphasis will be given to Panama’s designated biofuels of interest, and give recommendations based on 

current biofuels projects in Panama. 

Methods: 

This paper is a systemic literature review of newspaper articles, scientific publications, 

governmental papers, expert testimony and official environmental data surrounding Panama’s biofuels 

program. Research was conducted through the internet, first starting with sources provided by Lilian 

Suarez Donoso, head of the research department at CATHALAC, then expanding from these sources as 

more information was revealed. Each internship week, a different set of questions were engaged. The 

methodology and main questions for each subject have been outlined within Annex 2, with their planned 

completion date. Some questions have been changed as the project evolved towards the most relevant and 

pertinent information. If this research was repeated, more interviews from Panamanian officials, 

scientists, and economists should be conducted. Unfortunately, any did not respond to email requests in 

time to be included within this report. 

 In addition to the systemic review, a survey was done to gauge public opinion on biofuels in 

Panama. 25 people between the ages of 18-60 were interviewed in Pedasí and Las Tablas. This area was 

chosen due to the fact that a large population of individuals were available to interview, and they are 
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towns in a mainly agricultural province with a history of water contamination (Yau). These areas were 

also chosen due to travel capabilities. As a twenty year old female, I wished to travel with a partner rather 

than on my own. Therefore, I traveled with a fellow student to this area. Pedasí/Las Tablas serves as a 

comparison between urban and more rural populations. By including multiple locations, the goal was to 

increase the survey’s relevance in context of all of Panamá. 25 people between the ages of 18-60 were 

then interviewed with the same questions in Panama City for comparison. Mainly, workers in shops and 

restaurants were mainly asked to participate. This is in part due to accessibility. It also done intentionally. 

The goal was to find people who would not normally confront biofuels within their day-to-day lives, in 

order to gauge how much the Panamanian biofuels program had affected the public. People were told: 

“Hola, me llamo Gabrielle Gionet y soy estudiante al Universidad de McGill, y este semestre hago una 

pasantía con el Centro del Agua Trópico Húmedo del America Latina y el Caribe (CATHALAC). Estoy 

hacienda investigaciones sobre los biocombustibles. Querría ver los opinions publicas de los biocombustibles. 

Podría preguntarle su opinion? Voy a usar estas repuestas por hacer recomendaciones por los proyectos de 

energía alternativa en Panama, y las dar a CATHALAC. Todas las repuestas serían anónimas.” 

If they agreed to give their opinion, the following questions were asked: 

Preguntas de la Encuesta en Español Survey Questions in English 

1)Conoce-usted sobre biocombustibles? 1)Do you know what biofuels are? 

2)Ha escuchado de un programa de 

biocombustibles en Panamá? 

2) Have you heard of a biofuels program in 

Panama? 

3) Si los biocombustibles fueran comercializados 

en las estaciones de servicios, ¿lo comprarían? 

a) Y si fueran más caras que la gasolina? 

3) If biofuels were available in gas stations, would 

you buy them? 

a)What if they were more expensive than 

gasoline? 

4) Piensa usted que los biocombustibles ¿afectaría 

el funcionamiento normal de los vehículos? 

4) Do you think biofuels affect the functioning of 

cars in any way? 
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5) ¿Piensa usted que el uso de biocombustibles 

debería obligatorio o voluntario? ¿Por qué? 

5) Do you think the use of biofuels should be 

obligatory or voluntary? Why? 

6) En su opinión, ¿cual es el tipo de energía 

renovable con mayor potencial en Panamá y por 

qué? 

6) In your opinion, what is the type of renewable 

energy with the biggest potential in Panama, and 

why? 

Responses were analyzed through pie charts, graphs, and tables in order to compare knowledge 

between both areas and by gender. A 2-PropT Test was used in order to evaluate the significance of these 

results, chosen because of the small sample size of people who could respond to questions 3-5. Within 

this statistics test, “Yes” responses were considered as successes. 

If this survey was to be repeated, it is recommended that the sample size be increased. In addition, 

many immigrants were interviewed unintentionally; in order to get a proper representation of Panamanian 

voters, only Panamanians should be interviewed. As a next step, it would be interesting to ask 

interviewee’s ages. In doing so, the data could be tested for knowledge gaps by generation. The length of 

the survey worked well, but next time the first question should be modified. Many of those interviewed, 

especially in Panama City, claimed to know what biofuels were as soon as it was explained to them. 

Perhaps a better question would have been, “Have you heard of fuel being made from plants?” The term 

“biocombustible/biofuel” might have been too technical, considering the small amount of public 

knowledge on the subject. 

All of the following research was carried out following the Code of Ethics of McGill University. 

All names and personal identifiers from the survey were either omitted or detached from the answers 

given. Any names used within the results section of this paper are from publicly available websites and/or 

books, or with the permission of the person interviewed. 

 

 

Results: 
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Provided here is a list of challenges presented by Panama’s biofuels program. These challenges 

have been organized into biological, political, economic, and social groups. By identifying them, this 

report seeks go raise awareness of various aspects of a biofuels program, and encourages these aspects to 

be monitored. 

Biological Challenges 

Biofuel’s impact on the planet is complicated. Although a “natural” fuel source sounds good in 

theory, extracting energy from primary producers becomes much more difficult in practice. Ecosystems 

are delicate, unpredictable, and limiting to the production of biofuels. The availability of resources in turn 

influences the amount of biofuels available. In addition, their production has a lot of influence over their 

overall environmental impact. Policy makers should be aware of these factors if Panama is to invest in 

biofuels in the future. 

Challenge #1: Unpredictability of Nature 

Nature is often unpredictable, leading to possible fluctuations in biofuel production and prices. 

Growing plants consistently is difficult. For example, in 2015, oil palms in Chiriquí caught a disease 

called the “Dry Arrow,” (Flecha Seca in Spanish) which reduced palm oil production by 30% (González). 

It was devastating for the farmers there. Not only was there a dramatic decrease in the amount of palm oil 

produced. The government also had to get involved: “the Executive Body will authorize the Bank of 

Agricultural Development to give the necessary processes for the financing or refinancing of palm oil 

producers” and the government “authorizes the Minister of Agricultural Development to aquire, distibute 

and facilitate supplies and fertilizers for a period no less than two years” (translated: Panama, 

“Anteproyecto de Ley”). This indicates how a shortage of resources could lead to increased governmental 

debt; when farmers and producers suffer, the government might have to step in to provide welfare. The 

persistence of “Flecha Seca” and the government’s two-year financial commitment to the farmers in 

Chiriquí demonstrate the large costs and potential insecurity of a crop-based fuel source. If biodiesel was 
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being made out of palm oil at this moment, low production of palm oil due to Flecha Seca would have 

lead to higher prices of bio-diesel (think of a demand-supply curve). It might also put strain on 

governmental resources. If Panamá truly wants to use biofuels, they need to diversify their crop sources in 

order to protect themselves from potential environmental problems.  

The cultivation of crops is expected to have increasingly unpredictable yields in the future. Due to 

global warming in Panama, “unpredictable weather patterns can eventually undermine food security and 

quality of life for all” (Borsari et. al). According to the same paper, which recommends a combination of 

both small and large scale farming systems in order to adapt to unpredictable weather, “adaptations 

involving typical crops and techniques may only be able to compensate for 50% of yield losses predicted 

from moderate climate warming” (Borsari et. al). The future of first generation biofuels is unclear, 

especially as food sources become more strained. Based on past history and future scientific predictions, 

it does not seem viable to encourage first generation biofuels in Panama. Instead, third and second 

generation biofuels, especially from non-plant sources, such as trash or algae, should be investigated. 

Challenge #2—Length of Planting Season 

 According to “the cane harvest period runs only for five to six months/year in one particular 

region” (StrathKirn Inc, et al.). What’s more, “harvested cane is generally crushed within 24 hours, or 

degredation will impact the recoverable sucrose” (StrathKirn Inc. et. al.). This means that any machinery 

built to make cane bioethanol sits idle for six to seven months out of every year. This may not be true for 

all biofuels crops, but providing year round biofuels is a challenge. One way to get around this is to plant 

multiple types of biofuels, or to invest in non-crop biofuels, such ones that are produced from algae or 

trash. This is also not very sustainable for businesses. In Brazil, mills “have government help with their 

investment” so they may sit idle for a half a year (StrathKirn Inc., et al). However, mills should also 

attempt to produce multiple products in order to stay afloat in months were first generation biofuels 

cannot be produced. This idea will be approached again in the Economic Barriers section of this paper. 
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Challenge #3—Is There Sufficient Space for First Generation Biofuels? 

          One of the listed goals in the National Energy Plan is to: “define classification areas of soil for the 

production of biofuels (cane sugar, oil palm and other crops for the production of energy” (Panama “Plan 

Energético Nacional” 260). Space has been singled out as a huge problem. As said in an interview with 

Instituto de Investigación Agropecuaria de Panamá (IDIAP), “there is not sufficient space to grow biofuel 

crops in Panama” (Yau). 

         The limited arable land in Panama could impact food resources in Panama. If crops are dedicated 

towards the production of biofuels, where will food come from? This is referred to as the fuel vs. food 

debate. It is important that Panama consider the efficiency of certain crops, deciding how much space can 

be dedicated to the production of first generation biofuels and then deciding which crop to use 

accordingly. Figure 4 below displays different crop yields of ethanol per acre.  

Ethanol and Biodiesel Yield per Acre from Selected Crops 

Fuel/Tipo de Combustible Crop/Cosecha 
Fuel Yield (gallons)/Rendimiento 

de Combustible (en galones) 

 Ethanol/Etanol    Per acre 

  
Sugar beet/Remolacha Azucarera 

(France) 
714 

  Sugarcane/Caña (Brazil) 662 

  Cassava/Yuca (Nigeria) 410 

  Sweet Sorghum/Sorgo (India) 374 

  Corn/Maize (U.S.) 354 

  Wheat/Trigo (France) 277 

Biodiesel     

  Oil palm/Aceite de Palma 508 
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  Coconut/Coco 230 

  Rapeseed/Aceite de Colza 102 

  Peanut/Maní 90 

  Sunflower/Girasol 82 

  Soybean/Haba de la Soja 56 (author’s estimate) 

Figure 4: Roberts 

*Note: Each statistic provided cooresponds to the optimal growing climate/country for each crop.  

             This graphic indicates that, on average per acre, the ethanol yields are higher than that of 

biodiesel. Perhaps Panama should focus its efforts on biodiesel for trucks rather than bioethanol. It also 

shows that the two crops Panama is considering, palm oil and sugar cane, are not only fit for a tropical 

environment but also produce more biofuel than most of the other crops. 

Biodiesel Crop Yields: 

 Here, Figure 5 from the Secretaría Nacional de Energía displays the production of oil palm. The 

fickleness of crop outputs is shown here; as seen by the decreased production in 2014-2015, Dry Arrow 

has started to effect oil palms. 
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Figure 3: Secretaría Nacional de Energía, 205 

 The good thing is, as shown by these graphics, there is a decent amount of space in Panama 

where sugar cane and oil palm could grow. However, according to the same report, “shown in Table No. 

45, the potential area for the cultivation of oil palm is 244, 384 hectares” (translated: 208). This is a bit 

bizarre, because as seen from Figure 5, Table No. 45 displays the land surface available for the cultivation 

of cane sugar. The total number provided in Table No. 45 is also one hundred less hectares than El Plan 

Energético Nacional claims in text. All numbers here should thus be taken with a grain of salt. After 

consulting with reports from el Ministerio de Desarrollo Agropecuario (MIDA), which El Plan Energético 

Nacional claims to have gotten its numbers from, the following information in Figure 6 was found on the 

production of oil palm: 

 

Figure 6: Ministerio de Desarollo Agropecuario, “Superficie, Producción, Rendimiento y No. de 

Productores de Palma de Aceite, Según Región” 

The numbers are slightly different from those provided in El Plan, but this data does indicate 

increased business investment and space dedicated to oil palm production in recent years. No information 

about oil palm production has been produced in 2016, so the full effect of Dry Arrow cannot be seen. 

 Data issues aside, a large investment would be needed to create biodiesel and bioethanol. 

According to Figure 6, only 23,395 hectares of superficie sembrada (planted land) was used for palm oil 

2014-2015. Meanwhile, according to El Plan Energético Nacional, “the mix of 10% biodiesel in fuel 

would require 38,966 hectares dedicated to the cultivation of oil palm to obtain the necessary volume of 
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biodiesel” (translated: 208). Panama would have to to increase land dedicated to palm oil by 

approximately 66.5% by 2030 in order to meet its goal. This is a challenging goal, though not impossible. 

Bioethanol: 

 Similar land data has been published on the possible production of bioethanol. This can be seen in 

Figure 7 below. 

 

Figure 7: Secretaría Nacional de Energía “Plan Energético Nacional”  205 

The numbers provided by El Plan Energético Nacional for bioethanol correspond better to the 

ones provided above by MIDA, as demonstrated by Figure 8. 
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Figure 8: Ministerio de Desarollo Agropecuario, “Superficie, Producción, Rendimiento y No. de 

Productores de Caña de Azúcar, por Región” 

According to El Plan Nacional de Energía, “these percentages, 5% and 10% of ethanol mixture, 

would require 23, 674 hectares dedicated to the production of ethanol, based on the output indicated 

above of 65 tons per hectare” (translated: 204). However, only 30, 391 hectares were harvested in 2014-

2015. Thus, if bioethanol were made today out of the current stock of sugar cane, it would require 

77.898% of the land currently dedicated to sugar cane cultivation. It is possible to cultivate sugar cane, 

but is still extremely unlikely to be able to cultivate such a large amount so quickly.  

It is also interesting to note the large number of cane sugar producers in Figure 8; potentially 

several of them could be motivated to switch to bioethanol production. The increasing number of sugar 

cane producers is also promising; it displays that sugar cane cultivation is profitable, and thus there might 

be some incentive in the private sector for more businesses to grow sugar cane in the future. 

Conclusions on Available Arable Land in Panama: 

              One way to skip the food vs. fuel debate altogether is to import bioethanol and biodiesel rather 

than growing it in national territory. However, one of the goals in Panama’s implementation of biofuels is 

“to reduce dependence on foreign imported oil before the evolution of the international oil market” 

(translated: Panamá, “Plan Energético Nacional”, 96). In addition, importation would merely move the 

food vs. fuel debate to another country. Consequently, before importation is considered as a possibility, 

Panama’s production capacity should be thoroughly investigated. 
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 Based on the numbers provided above in figures 5-8, a significant investment in biofuels would 

need to be made. It is possible to do so. However, by in investing space for biofuels, the Panamanian 

government would be emphasizing biofuels over other projects, such as land rights of certain citizens, 

growth of food crops, and protecting natural land. Possible solutions to this land crunch would be to use 

second generation biofuels, such as bagasse, which come from the same plant food is extracted from 

(Roberts). If bagasse was used, no new cropland would have to be cleared solely for biofuel production. 

Another example would be the Sanitation Project of Panama, where biogas is being collected from dirty 

water (Programa Saneamiento de Panama). Finally, it seems as though other alternative energy sources 

such as solar might be a better option, because solar panels placed on roofs don’t use any extra room at 

all. 

Challenge #4—Unclear Data from the Plan Energético Nacional 2015-2050 

  It is important to note that the numbers provided are rather unclear. It was not certain whether the 

bioethanol-gasoline mixtures would be used only for transportation, or incorporated into the electrical 

grid as well. It was also unclear if the land suitable for the growth for cane sugar overlapped with the land 

claimed to be fit for oil palm growth. 

 More work also needs to be conducted in order to gauge what the actual numbers provided above 

mean. Unclear data, and the impossibility of predicting land changes as global warming continues to 

develop also is a barrier to the implementation of biofuels. This is impossible to fix, except to ask more 

questions about data in the Plan Energético Nacional to the Secretaría Nacional de Energía. Otherwise, 

Panamanian policymakers need to focus on biofuel sources that don’t require much land. 

Challenge #5—Environmental Impact 

Biofuels are beneficial because they are said to be carbon-neutral. Plants get carbon from the 

atmosphere. Then, when they are fermented and broken down into bioethanol and biodiesel, and 

combusted in a car engine, they are released back into the atmosphere. This means that no extra carbon is 
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being released from carbon sinks (“Hydrocarbons as Fuels”). However, if Panamá invests in biofuel 

crops, that means that Panamá is also committing to use gas and petroleum. In the current plan, where 

fuel would contain 10% biodiesel or 10% bioethanol by 2030, 90% of Panama’s fuel would still be 

coming from fossil fuels. These fossil fuels do release additional carbon into the atmosphere. 

Agricultural techniques also make a large difference in the environmental impact of biofuels. The 

growing of crops can itself contribute to the build up of greenhouse gases in the atmosphere. According to 

Managing Natural Resources for Development in Africa, “nitrous oxide, a greenhouse gas with a global 

warming potential around 300 times greater than that of carbon dioxide, is released from nitrogen 

fertilizers” (Saginga 292). Other problems include “soil acidification, excessive fertilizer use, biodiversity 

loss, pesticide toxicity, limits on deforestation, soil erosion” (Saginga 293). Panama has already 

experienced problems with the production side of biofuels. A biofuel company in Herrera, Panama was 

found guilty of contaminating a river with atrazine, a component of fertilizer (Ríos). One man who was 

interviewed in Pedasí, a town which has struggled with water contamination for years, said many children 

got sick from drinking the water there. He pointed to the company’s fertilizers as the cause.  

In addition, biofuel crops to require a lot of room to grow. In order to create a mixture of gasoline 

and biofuel, Panama would have to create more cropland. This would lead to deforestation, and less forest 

to absorb carbon from the atmosphere. A paper released by Princeton University even found that, when 

indirect land use changes were considered, bioethanol production from corn would double greenhouse 

emissions over thirty years in comparison to gasoline (Searchinger et. al). This indicates that perhaps first 

generation biofuels are not the best alternative energy to invest in. 

In committing to use biofuels, Panama thus may not actually be reducing their carbon emissions. 

In order to actually do so, Panama would have to invest in responsible fertilizers and processing 

techniques. One solution would be to use renewable fertilizers such as biochar. Biochar is made from 

burning old organic matter in a contained manner that traps the carbon. This however, can take a lot of 
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time for a small output and is more expensive than normal fertilizer (International Biochar Initiative). The 

second solution would be to invest in second generation crops, which don’t expand land and fertilizer use, 

and thus would help reduce carbon emissions. Biogas, for example, is gas naturally created by the 

decomposition of waste. It contains a large amount of methane, which is 23 times better at trapping 

greenhouse gases than carbon dioxide (Biofuels.co.uk). By burning biogas, methane is converted into the 

less harmful carbon dioxide.  

Third generation crops, biofuel from algae, in this case is not a solution because it requires vast 

amounts of fertilizer (National Research Council). Finally, due to the need of fossil fuels in a biofuel 

mixture, it might be better for Panama to explore other alternative energy sources. 

Challenge #6--Land Exhaustion 

Many farmers rotate crops in a technique called swidden agriculture, rotating crops planted in 

each crop field and leaving some fields empty (called fallow) for many years in order to sequester 

nutrients and carbon. However, due to reduced land use, farmers are rotating their land faster, thus 

exhausting the natural resources in the soil (Tschakert). A report by IDIAP says that “it is estimated that 

around 70% of agricultural soils in Panama have problems with acidity” (translated: Rojas et. al, 30). If 

biofuels were to be implemented, there could be economic pressure to produce more crops with the same 

amount of land, potentially exhausting the soil even further. The data provided in Figures 5-8 about 

available land for does not specify what type of agriculture would be used. If swidden agriculture is used, 

land plots would need to remain empty for many years before they could be used again. Tschakert 

recommends “longer fallow periods,” but acknowledged that “only better-endowed households…are 

likely to be able to participate in and thus benefit from improved crop-fallow systems that capture carbon” 

(Tschakert). This brings up an implication of a first generation biofuels program; in order to grow biofuel 

crops in a way that would supply the nation with fuel for many years, a biofuel producer would need large 

initial investments. This isn’t just in terms of the amount of machinery needed, but also available land 
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with sufficient nutrients. One solution to land shortage and exhaustion has been presented by OPAMO, 

Organización de Productores Agrícolas con Métodos Orgánicos, in the Comarca Ngobe-Bugle, is 

polyculture. Polyculture is the practice of planting multiple types of plants at once to help reestablish a 

nutritional balance to the soil. Although this is more difficult for large scale productions, such as that of 

biofuel crop production, polyculture could be a possible solution for land exhaustion, and potentially 

reduce the problems caused by overuse of fertilizers. 

Challenge #7—Amount of Available Water 

In Parita in February 2017, residents were begging to authorities to take necessary action to 

protect them from decreasing water quantity. Last year, their wells dried up completely (Domínguez). 

OPAMO reported having dry wells last year, while locals in Pedasí described an extreme water shortage 

in 2016. More work needs to be done to research the quantities of water available to communities in 

Panama, and whether water can be spared on growing thousands more plants for biofuels. Water 

availablility is especially a problem for third generation biofuels. These biofuels require such large 

amounts of water that the United States declared current third generation biofuel production techniques 

“unsustainable” (National Research Council).  In addition, deforestation can reduce the amount of water 

that metriculates into underground springs (Carse). Therefore, the act of replacing forest with more 

cropland to grow first generation biofuels could ultimately escalate the water crisis in Panama. Overall, 

the depletion of natural resources suggests a biofuels program in Panama should invest in second 

generation biofuels. Due to a lack of resources, other forms of alternative energies should be explored  

and forested land within watersheds should be protected.  

Legal Challenges: 

          Considering that no biofuels had ever been sold or produced in Panama previously, it was 

extremely ambitious for the government to declare through Law 42 that all fuel in the territory would 

contain 10% ethanol in five years’ time. The program succeeded for a short time, then suddenly 
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collapsed. This could be due to changing scientific and public opinion of biofuels. However, it also could 

be attributed to the legal framework around Panama’s biofuel program. 

Challenge #8—Lack of Consequences in Laws Establishing Biofuels Programs 

 The ambitious nature of Law 42 was undercut by the flexibility granted to its deadlines. There 

were no consequences established if deadlines were not met, which provided little incentive for them to 

be accomplished. According to to the law, “in the event of which the percentage goals cannot be fulfilled, 

the Secretariat will be able to modify these percentages, dates, and geographic areas where they will be 

implemented” (translated: Panama, “Ley 42”). This essentially gave the Secreatría Nacional de Energía 

full power to either protect or destroy the biofuels program. The Secretaría Nacional de Energía did end 

up expanding this provision above through Law 21, which states, “in case of which there is no available 

nationally-produced anihydrous bioethanol to mix in gasoline, it is permitted to use 100% gasoline” 

(translated: Panama, “Ley 21”). This puts an emphasis on national fuel production rather than clean 

energy usage. It also was dangerous to Panama’s biofuels program. After Alcoholes del Istmo, the sole 

producer of commercial biofuel in the nation, shut down operations in 2014, the National Assembly 

passed Resolución 2188 on 22 Aug. 2014. This resolution invoked Law 21 due to a lack of national 

ethanol production (Panama, Resolución 2188). 100% gasoline has been sold in the country ever since 

(Secretaría Nacional de Energía “Ventas Mensuales”).  

Finally, Panama also has an obligation to the international community to reduce carbon 

emissions. They are part of both the Kyoto and Paris Accords. Yet since these declarations are technically 

executive agreements and have no enforcement mechanism, violation of international treaties is not 

technically a barrier to the implementation of biofuels (European Commission). The flexibility of the laws 

and agreements allowed for Panama’s biofuel program to be quickly modified, and for the program to be 

dissolve into ambiguity. 

Challenge #9—Article 49 and Proyecto de Ley 37 
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 One of the largest political barriers to the full implementation of bioethanol and biodiesel at the 

gas pump is Article 49 of the Constitución Política de la República. It says, “the state recognizes and 

guarantees the right of every person…like that of the freedom of choice” (translated: Panama, 

“Constitución Política de la República”). According to the Proyecto de Ley 37, lead and proposed by 

Zulay Rodríguez and approved in 2014, “[the obligatory use of a mixture of bioethanol-gasoline from 

Law 42 Article 14 contradicts Article 49]” (translated: Panama, “Proyecto de Ley 37”). As a result, the 

Proyecto de Ley 37 legally requires for pure gasoline to be provided at the pump in order to provide 

consumers choice. This legal movement creates the connotation that biofuels are somehow undesirable; 

which potentially might be damaging to a future biofuels program. Proyecto de Ley 37 also creates a 

direct economic barrier for biofuels. If the use of biofuels is optional, in order to incentivize drivers to buy 

it, the price of biofuel mixture at the pump needs to be cheaper than pure gasoline. Right now, this is not a 

reality. One solution to this issue is to invest more in scientific research in order to find better processing 

techniques that can reduce costs. Another is to increase education programs about biofuels so people want 

to buy them even if they are a higher price. The last option is to fight Proyecto de Ley 37 legally. 

It could be argued that, by refusing to implement gasoline-ethanol mandate, the Panamanian 

government is denying other rights to their citizens. For example, the Preámbulo of the Constitución 

Política de la República de Panamá declares the government’s role is “with the final supreme force of the 

Nation, to promote justice and general well-being” (translated). Although more research would have to be 

done, “several findings on acute and mechanism-specific toxicity indicate less or comparable 

[toxicological and ecotoxicological] effects induced by biofuels in comparison to fossil diesel fuels” 

(Bluhm). If it could be proven that biofuels help reduce pollution, thus promoting respiratory health in 

comparison to fossil fuels, Panama’s obligation to promote general welfare could encourage the repeal of 

Proyecto de Ley 37. A similar lawsuit was successfully filed in the Netherlands, where citizens sued for a 

better government plan to reduce greenhouse gas emissions. Although this lawsuit doesn’t specifically 
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refer to biofuels, it demonstrates how, in the words of the legal counsel of the defendants, “states have an 

independent legal [environmental] obligation towards their citizens’” (Nelson). 

 Artículo 49 of the Panamanian Constitution specifically promises “the right of every person to 

obtain goods and services of quality, and truthful, clear and sufficient information about the 

characteristics and content of the goods and services they acquire” (translated: Panama, “Constitución 

Política de la República de Panamá”). The language of this law doesn’t put emphasis on the idea of 

choice; rather, Article 49 focuses on a consumer’s right to make educated decisions. Thus, as long as 

proper, truthful information was provided about biofuels, Law 42 might not be unconstitutional. One 

possibility to remove this barrier is to hold a national referendum, coupled with education programs about 

biofuels and their production, on whether only mixtures of bioethanol and biodiesel should be provided at 

the pump. In this way, Panamanian consumers would retain their right to choose. One interviewee in 

Pedasí even recommended holding votes every time the Secretaría Nacional de Energía wanted to 

increase percentage of biofuels within a fuel mixture. 

Another option is to argue that a lack of biofuels at the pump violates the right of Artículo 49. 

Right now, only pure gasoline is offered at the pump in Panama. Drivers are thus obligated to buy pure 

gasoline. It could be argued that this obligatory use of 100% violates consumer’s rights to choose another 

type of fuel. 

The required use of a biofuel mixture would help ensure their sale despite any future price 

fluctuations. However, more expensive fuel raises cost-of-living prices. Thus it is important that 

Panamanians consent to mandatory biofuel mandates and are educated about the possible impacts of such 

a program. During an interview in Las Tablas, one interviewee said that voluntary use of biofuels might 

actually aid their implementation in Panama; he said if biofuels were obligatory, some people might 

protest their imposition. They would be easier to implement if their purchase was voluntary, he argued, 

especially if biofuel mixtures were cheaper than gasoline.  
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Challenge #10—Coming Up With A Consistent Plan 

 The problem with El Plan Energético Nacional’s goal to incorporate 10% of biodiesel and 

bioetanol into fuel sources by 2030 is that it gives no suggestions on how to do so. It also discusses the 

possibility of using biogas as a source for electric energy, yet does not give any regulations or deadlines 

on its use. In an attempted interview with the Secretaría Nacional de Energía, in response to a question 

about the Secretaría’s current work on biofuels, the representative merely gave reference to pages 60-69 

of El Plan Energético Nacional. These pages refer to fracking, hydroelectric projects, and electricity 

importation. More work should be done to investigate to whom Panama’s biofuels program has been 

delegated, and if anything is being done currently. As demonstrated by an interview with Alida 

Spadafora, not much is being done with biofuels at the moment. Her own organization, Basura Cero, 

which aims to reduce and reuse waste in Panama City, lists “recuperation of energy” from biofuels as an 

“less favored option” (translated: “Programa Basura Cero” 68).  

 The paperwork for a biofuels program lives on. However, it is contradictory and just as flexible as 

Law 42. Law 47 was passed in 2015, which restates articles 14, 15, 17 (biodiesel), 19 (biogas), and 32 

(bioetanol mezclado) of Law 42. Law 47 repeals the tax on biofuels in Law 42, Article 27.  Perhaps as a 

reaction to all that happened in 2014, the language of Law 47 is much softer. In almost every article, it 

reaffirms that “the mix and its use will be optional” (translated: Panama “Ley 47”). The strangest part of 

Law 47 is that it was created after El Plan Energético Nacional, but contains the same, earlier deadlines as 

Law 42. El Plan Energético Nacional does not mention Law 47 at all. There is clearly a discrepancy.  In 

the future, one policy needs to be created with set deadlines and resultant consequences. 

The most recent steps Panamá has taken to develop national sources of fuel has been to expand 

current oil and gas extractions within Panamá. For example, in March 2016, it was announced that “the 

Free Fuel Zone in Colon is increasing its capacity from a storage of 5.5 million to 12.8 million barrels” 
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(translated: “Zona”). Although gas continues to be an expanding industry in Panamá, the “bio” part of 

“bio-fuel” seems to be lacking. 

           For a complete synopsis of all the laws relating to biofuels since Law 42 in 2011, refer to Annex 3.  

Economic Challenges: 

Challenge #11—The Price of Biofuels        

       The largest barrier for the implementation of biofuels are their cost. According to Zia Abduallah, a 

researcher at the National Renewable Energy Laboratory (NREL) in Golden, Colorado, a biofuel’s 

success comes down to one thing: its price at the pump. This price is called the Minimum Fuel Selling 

Price (MFSP), and in order for a biofuel to be successful, it needs to cost the same or less than normal 

gasoline.  

        There are many different factors that contribute to the cost of a biofuel mixture, because there are 

many steps in the biofuel process. The following questions, provided by Abdullah, outline some of the 

contributing costs: 

1) How much does it cost to grow the crop? 

2) How much is that crop valued in the market? Is it in high demand? Can it be used for multiple 

other things? 

3) How much does it cost to process/purify biomaterial into biofuels? 

a. How many people does it require? 

b. How much does it cost to build machines that can process it? 

4) How much does transport of biofuel precursors cost? 

      Getting the price of biofuels down to the price of gasoline is difficult. The Secretaría Nacional de 

Energía is passing regulations to keep the cost of gasoline down, which exacerbates the issue.  

At the time this paper was completed, the most recent price regulation had been passed on April 

12, 2017. It established the price of gasoline in Panama City at .771 balboas/liter (Panama “Resolución 
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No. 3305”). Below in Figure 9, the price of gas can be seen over the course of almost nine years, from 

2008 to 2017. 

 

 

Figure 9: Secretaría Nacional de Energía “Variación” 

 As indicated in Figure 9, the price of gasoline has fluctuated between 1.236 Balboas (equivalent 

to the U.S. dollar) per liter, and .520 Balboas per liter. These are the prices that biofuels in Panama must 

reach.  

 However, there is an additional barrier to the price of biofuels. Measuring price/liter isn’t a 

completely accurate gauge of affordability. According to a study on biodiesel, “biodiesel fuels have lower 

energy content than mineral diesel. Thus if efficiency is kept constant, the engine fuel consumption will 

be higher” for biodiesel (Kegl, Breda et. al). Thus the cost for biofuel use might be higher because 

consumers need to use more fuel per kilometer. 

It is possible over the next few years that prices of biofuels will decrease. This is demonstrated in 

Figure 10 below, where the Royal Society has predicted future prices in the UK.  
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Figure 10: Royal Society 55 

 By this graphic, it already seems as though it is possible for biofuels to be cheaper than oil, 

especially if a tax (carbon or otherwise) were added to gasoline. Ethanol from lignocellulose, such as 

biofuels, are especially expected to decrease in price. Another report in 2012 found that the price of a 

bagasse biofuel was .97 US$/L and could be reduced in the future to .78 US$/L (Macrelli et al.). This is 

rather expensive in comparison to gasoline, though Macrelli et. al claims that production of second 

generation bioethanol in Brazil is “already competitive (without subsidies) with first generation starch-

based bioethanol production in Europe.” However, when both the edible sugar cane and bagasse were 

harvested for biofuel, the overall production cost was about .40 US$/L and was expected to decrease in 

the future (Macrelli et. al). By using the entire cane plant, future biofuels companies could reduce the 

amount of land, fertilizer and water needed to grow biofuel crops. However, Panama-specific reports need 

to be created in order to analyze how much biofuels are going to cost, from the initial planting of crops in 

the ground to the final product. After all, as research from consultant Lux Research states, “the single 

most important factor contributing to the cost differences [in cellulosic ethanol in different countries] is 

feedstock costs” (Van der Hoeven). In order to overcome this barrier, more scientific research needs to be 

done, as well as international collaboration with other research organizations.  
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Zia Abdullah predicted that third generation biofuels (not listed on the above chart) will be the 

cheapest in the future. This is especially true because diverting food crops “to biofuels may lead 

to…higher food prices” (United States Environmental Protection Agency). More research should go into 

non-food crops, in order to prevent rising food prices.  

Challenge #12--Engine Capabilities 

Interviews conducted revealed that some Panamanians believe biofuel are damaging to their cars. 

It is true that older cars have a harder time with biofuels. As cars develop in the future, this may become 

less of a problem. El Plan Energético Nacional states, “during literature review [using sources from the 

United States], no evidence of machine damage or other serious problems were found when a 10% 

mixture was used” (205). Thus, car design may be a more long-term problem when higher percentage 

blends are used. They are probably not an issue in the current plan until 2030. Panama should thus seek to 

maintain an E10 mixture for the moment.  

A study in England demonstrates what modifications need to be made to gasoline motors per 

percentage of ethanol added. As seen in Figure 10, all gasoline motors can use a mix of gasoline and 

ethanol, without modification, with mixtures containing 5% ethanol or less. 
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Figure 10: Royal Society 41   

The “specially designed vehicles” referred to by Figure 10 are fuel-flex vehicles. Fuel-flex 

transportation has been used in Brazil, where mixes from E25 (25% ethanol) to E100 (100% ethanol) can 

be found at gas stations. 62.9% of cars on Brazil’s roads are fuel flex as of 2013, and thus a majority of 

the country can use a biofuel blend (Brasil 76). If Panama wants to encourage the use of biofuels, they 

should also push the sale of fuel flex vehicles like those sold in Brazil. This would allow for higher 

percentages of bioethanol-gasoline mixtures to be sold in gas stations. 

Biodiesel, for trucks and buses, requires much less engine modification. The main two problems 

are an increased number of oil changes and replacing rubber seals on old vehicle’s fuel lines with non-

rubber products in mixes of over 5% biodiesel (Biofuels for Transport). 

Challenge #13—Inspiring the Development of Biofuel Companies 

 There are several ways to inspire development. According to the United States Environmental 

Protection Agency, “biofuels tend to require subsidies and other market interventions to compete 

economically.” In Annex 4, a table with suggestions for various economic barriers can be found.  

One of the solutions this source recommended was tax subsidies. These are used in the United 

States, in a work called the Farm Bill (“Federal Subsidies for Corn Ethanol”). Panama attempted to 

provide tax subsidies in Article 27 of Law 42. Yet it didn’t seem to work. Three years after this law had 

passed, there was still only one producer of biofuels in Panama. Later, in 2015, this article was repealed 

through Law 47. More research should be done into how to to encourage the growth of biofuel 

companies. Two economists were contacted in regards to this, but neither answered back. 

Over the long term, perhaps the tax breaks were not the best plan. As claimed by the International 

Energy Agency, tax incentives, tax relief, subsidies and loans “do not provide income certainty or 

incentives to reduce costs, or signal the value of the generated electricity or heat” (59). Especially if the 

use of biofuels is optional, how can the Panamanian government ensure security for future biofuel 
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producers? They could fix the price and require people to use biofuels. This is basically what happened in 

2013-2014 and was declared unconstitutional. Another possibility is that the Panamanian government 

could agree to buy a certain amount of biofuel to power the electric energy grid. 

For now, biofuel production requires significant investment. In Panama, companies were 

expected to incur many of the inspection charges on their own. According to Executive Order 345 from 

2013,“the responsibility to verify the quality of anhydrous bioethanol will always go to the producer 

when the producer is local” (translated: Panama, “Decreto Ejecutivo 345”). Perhaps these expenses 

should be incurred by the Panamanian government in a future biofuels program. 

Challenge #14: Economic Sustainability of Processing Biofuels—Hydrous/Anhydrous Ethanol and 

Cogeneration 

As technology continues to develop, producing biofuels may not be economically viable in the 

future. As seen by Alcoholes del Istmo, it is easy to get outcompeted by the price of gasoline. One way to 

get around this would be to change Law 42, which requires “ethanol anihidro [anihydrous ethanol]” to be 

sold at the pump (Panama “Ley 42”). There is another type of bioethanol called hydrous ethanol that may 

be more economically sustainable. Brazil uses hydrous ethanol because it requires one less processing 

step, and thus is cheaper to make (StrathKirn Inc. et. al 10). This can be seen by Figure 11: 

 

Figure 1 1: StrathKirn Inc. et. al 11  
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Hydrated ethanol contains “the most concentrated grade of ethanol that can be produced by 

simple distillation” and “typically ranges from 7-4% water” while anhydrous ethanol contains less than 

2% (Institute for Energy Resourcefulness). According to a study done in 2015, hydrous ethanol gasoline 

didn’t harm car engines at 10%, a higher percent than that of anhydrous ethanol, although it did contain 

more NOx emissions overall and more CO2, CO and HC emissions at high and medium load conditions, 

and still better emissions than normal gasoline (Wang et. al). A study from Baylor University also found 

“as far as safety and performance is concerned, hydrous ethanol is a slightly better fuel…except specific 

fuel consumption since water does not provide any caloric content” (Institute for Energy 

Resourcefulness). This means that per liter, the fuel efficiency might decrease slightly but overall a car 

will run more smoothly. Therefore, hydrous ethanol could also be a possible, more practical solution for 

the implementation of bioethanol into Panama’s existing infrastructure.  

This graphic also shows the potential importance of choosing certain crops as biofuel sources. In 

the future, if electric cars became a cheaper and better source of transportation, factories which normally 

process biofuel from sugarcane might be able to easily convert to the sale of mill sugar, molasses, or even 

continuing to sell hydrous ethanol. This coupling of energy production with other goods is referred to as 

“energy cogeneration”. Factories can even produce energy for their own use, as is being done currently by 

Panama. 18% of energy requirements for the Sanitation Program in Panama City is currently provided 

through cogeneration (Programa Saneamiento de Panamá). A report from Brazil concluded cogeneration 

has “economic feasibility,” and, “for the sugar and ethanol plants, the energy self-sufficiency from a 

cogeneration power plant increases their efficiency” (Scaranto do Amaral et al., 11). Panama should 

encourage cogeneration projects to ensure economic sustainability of future biofuel companies.  

Production costs and resource use can both be reduced by taking advantage of already existing 

material. As said by the manager of Centro Azucarero de Alanje, a factory which burns bagasse as 

energy, the international market (for sugar specifically) is very competitive and innovation is necessary to 

in order to survive this competition. Through their cogeneration project, Centro Azucarero de Alanje 
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plans to sell extra produced energy to Panama’s electricity grid (Tejera). Another possibility in Panama, 

where there is a lot of cattle farming, is local biogas production. In the United States and Germany, 

farmers are investing in biofuel digesters to harvest biogas from cow manure. This is possibly beneficial 

for rural areas of Panama. Not only does it reduce environmental impact and risk of water contamination; 

“Small digesters have long been used in rural areas of India, China, and other Asian countries as a source 

of cooking gas” (Lazarus). However, it is important to create Panama-specific price predictions, because 

“electricity sales are not usually enough to cover costs” (Lazarus). These examples demonstrate the 

various sources for biofuels other than just first generation crops, Economic sustainability relies on 

human innovation and continued research into biofuel production.  

Social Challenges: 

Challenge #15: Lack of Public Knowledge 

According to the survey conducted in early April, there is little knowledge of biofuels around 

Panama. Only 55% of those interviewed knew what biofuels, “biocombustibles”, were. Many people 

were interested in learning more after hearing about them. Indeed, out of those who did know what 

biofuels were, 43.75% said that they would buy biofuels for their cars even if it was more expensive than 

gasoline. This indicates that there might be future support for a biofuels program. Education programs 

should be increased in order to give biofuels more popular support. Of the people interviewed, many said 

they would buy biofuels because it would aid the planet. This indicates a positive attitude towards other 

types of renewable energy projects as well.  

There was a slight difference between populations in Pedasí/Las Tablas and Ciudad de Panama. 

This is shown below in Figure 13: 
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A 2-PropZTest was selected to calculate 

whether there was a difference in the data 

between Pedasí/Las Tablas and Ciudad de 

Panama. The test had a p value of .199, which is 

larger than a value of .05. This result indicates 

that the null cannot be rejected. The data suggests         

Figure 13: Survey                                                            that there is no significant difference in 

knowledge of biofuels between the two regions.  

It seems that the contamination of Rio LaVilla did not influence public opinion of biofuels. When 

asked why they would buy biofuels at gas stations (or why not), only two out of fifty people surveyed 

mentioned Alcoholes del Isthmo and their contamination with the river. One of those interviewees even 

said they weren’t sure whether Alcoholes del Istmo had contaminated the water, despite the fact that the 

company was convicted.  

The survey did bring up a possible barrier to the implementation of biofuels in the future. Maria 

V. Guardia claimed that Panamanians believed that biofuels were harmful to cars. This survey found that 

45% of those interviewed did thought biofuels would affect the functioning of their car. There was a 

range of responses within this 45%. Some said old cars would have more difficulties, other said new cars. 

Two interviewees even claimed that biofuels would improve car functioning. Mostly it seems that there is 

not much knowledge of biofuels’ actual effect. 

However, there was a difference between the two 

regions here, as demonstrated by Figure 14 on the 

left. A 2 Proportion ZTest is not appropriate in 

this case because each sample does not include at 

least ten successes and ten failures. However, it 

seems as though citizens of Herrera (Pedasí/Las Figure 14: Survey 
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Tablas) are much likely to believe that biofuels affect cars. Education programs should thus be focused 

here. For more data on interviews, please refer to Annex 5. 

 Although many people didn’t know about biofuels, they knew of other projects. When asked 

about other types of alternative energy with potential in Panama, many gave examples of wind, 

hydroelectric, and solar. Solar was most popular, and thus education progams about solar energy should 

try to be duplicated in biofuel education programs. As a follow-up question, they were asked why they 

they liked these types of energy. Some answers given were: because it is natural, because there is a lot of 

sun/rain (abundance of renewable resource), because its cheap, and because these projects already exist in 

Panama. If CATHALAC wishes to encourage the use of biofuels, they should include these selling points. 

Wrap-Up: 

Challenge #16--The Politicization of Panama’s Biofuels Program 

 During an interview with María V. Guardia at the Embassy of the United States in Panama, she 

stated, “The current administration is not interested in biofuels.” Based on the fluctuation of laws and the 

current absence of biofuels at gas stations, it is certainly clear there has been a break in the Panamanian 

biofuel policy. 

 The company Alcoholes del Istmo, the sole producer of biofuel which shut down operations in 

August of 2014, is surrounded in political debate. In June 2014, Rio LaVilla near their sugar cane fields 

was contaminated with a dangerous chemical called atrazine, an artificial herbicide. The National 

Environment Authority identified Alcoholes del Istmo (also known as La Sociedad de Campos de Pesé) 

as the perpetrator. Later, on June 30, 2014, Judge Mayuli Sandoval ordered a suspension of company 

operations for a month (Ríos “Suspenden”).  The company was later charged in 2016 with a one million 

dollar fine for “the aggravated crime against the environment and territorial legislation” (translated: Ríos, 

“Campos”). The heavy fine displays that the contamination of Río La Villa was not taken lightly. 
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Meanwhile, the Varela government was elected into office on 1 July 2014. His administration artificially 

dropped the price of ethanol (“Etanol Bajará”). Alcoholes del Istmo warned that they would not survive if 

Varela did such a thing. The president of Campos de Pesé’s distillery was quoted saying, “to implement 

the decision of the government would make it impossible for us to continue with the project due to the 

repercussions in employment and economic activity” (translated: Alvarado). Yet the government 

proceeded to drop the price. 

 The goal of the Varela government was to break “with the methods established by the expresident 

Ricardo Martinelli and with him that which ensured the price of ethanol much higher than international 

prices” (translated: “Etanol Bajará”). In doing so, Varela reduced the price of gasoline—at this time 

required to be mixed in with 5% of ethanol—“from the price per gallon of ethanol from $4.63 to $2.98” 

(translated: “Etanol Bajará”). This enormous price difference explains why obligatory use of bioethanol 

was abandoned. “the Martinelli government approved a fixed price of $4.62 per gallon for one year” in 

order to incorporate ethanol, effectively almost doubling the price of gas (translated: “Etanol Bajará”). 

The reason why the price is so expensive, claims the president of Campos de Pesé, is because “the local 

price of sugar is almost three times that of the international price,” and thus using the international price 

of ethanol as a reference is inaccurate (Bernal). It is important to consider both nation and international 

prices of a certain crop before embarking on a biofuels program. The required bioethanol-gasoline 

mixture’s high price might have been necessary to stimulate a cane sugar biofuel production, but it also 

harmed Panamanian citizens economically.  

This analogy demonstrates how economic and biological factors can influence policy. High 

biofuel prices contributed to the collapse of Panama’s biofuel program altogether. Biological factors 

contributed to Alcoholes del Istmo’s shut down. However, as seen by the “Social Challenges” section of 

this paper, these events did not truly affect people’s opinion of biofuels. In the future, Panama should be 

aware of all of the barriers biofuels present. No matter what political party a politician belongs to, they 

should use public opinion and economic/scientific research make educated choices about Panama’s 
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biofuels program. Biofuels are developed to help save the planet. Yet within their implementation, the 

welfare of current and future Panamanian citizens should be emphasized. 

Conclusion: 

 Biofuels are a complicated subject. There are dozens of different crops and types to use. This 

paper searched to explore previous avenues of Panama’s biofuel policy, and ultimately found the old plan 

to be unviable. First generation biofuels, like those made from oil palm and cane, present more challenges 

to overcome than other types of biofuels. There is not currently sufficient land to grow them, enough 

water to feed them, and Panama risks water contamination due to increased fertilizer use. In addition, it is 

still debatable whether these types of biofuels are better for the environment than gasoline. This begs the 

question, what biofuels are good to use? 

At this point, bagasse seems the most promising. It is the waste product of sugar cane, and can 

produce bioethanol. It doesn’t use extra fertilizer and water because it comes from the same plants as 

sugar plantations. It also would be economically viable for a business to grow sugar even if biofuels 

collapsed, because there is a plethora of products sugar can make. Biogas is an equally positive 

alternative. It helps solve two problems: where to put waste, and where to get energy. El Programa 

Saneamiento de Panamá has had success with their biogas collection, demonstrating the viability of such 

a project in Panama.  However, only 18% of the Programa Saneamiento’s energy is produced from 

biogas; this alternative fuel may not be sufficient. In this case, other types of fuels might have to 

supplement Panama’s energy supply.  

 It is said that the current administration is not interested in biofuels. However, the Panamanian 

people don’t seem to be invested in biofuels either; 45% didn’t even know what they were. Many weren’t 

sure if they would use biofuels, and some people even believed that biofuels would hurt their cars. More 

education programs would be needed if a nationwide biofuels program was implemented. As a 

consequence of what seems to be public and national disinterest, it recommended that Panama focus on 
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other sources for their main source of energy. Instead of attempting to jumpstart a whole new industry, 

which has failed before, Panama should seek to increase other forms of alternative energy. Solar and wind 

energy have already been successfully implemented in several areas of Panama. Instead 

 Cogeneration is also a promising possibility for the implementation of biofuels. Two successful 

projects already exist in Panama. Cogeneration helps businesses/projects reduce production costs while 

increasing independence from foreign oil. Rather than just encouraging biofuels, Panama should 

encourage factories and processing plants to produce energy for themselves.  

 Given below is a list of follow-up questions. Time was limited on this report, and not all people 

contacted responded in time to be included. In the future, if CATHALAC wishes to explore the 

possibility of implementing biofuels in Panama, it is recommended that they start with these gaps within 

this research paper. 

Follow-Up Questions: 

1) How much scientific funding is going towards biofuels research? 

2) How do you stimulate the formulation of biofuels companies? 

a. How do you encourage biogeneration? Is there a way to do so? 

3) What are responsible agricultural techniques that limit use of fertilizer, depletion of the soil, and 

reduce water loss? 

4) What educations programs would be most effective to increase the awareness of biofuels? 

a. How were projects for solar power taught to the public? 

5) Which specific crops/varieties of alternative biofuels would be best suited for Panama? 

6) What politicians are interested in increasing biofuels? 

a. What types of conservation projects is the current administration interested in? 

7) How much bioethanol could be incorporated into the electric energy grid? 

8) Is it possible to implement biofuels as airplane fuel (this was completely unexplored). 
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9) What is the probability that electric cars will become popular in Panama over the next few years? 

a. Should Panama focus on incorporating biofuels into the electric energy grid? 

In the future, this report could be improved further by expanding the amount of people surveyed 

and interviewed. In the survey, it would have been helpful to ask the ages of the persons interviewed, in 

order to gauge whether there is a knowledge gap based on age in Panama. 

In context of the global community, this report indicates how truly complicated biofuels are. 

There are so many unpredictable factors that go into the growth of crops for biofuels. As global warming 

continues and populations continue to rise, these factors are only going to become more complicated. Yet 

there is significant scientific research and innovation within the biofuels sector. Although currently a 

national biofuels program in Panama seems too an ambitious goal, as more production techniques are 

developed, a biofuels program may become more viable. This is especially true for algae-based biofuels, 

which at the current moment do not use water resources sustainably. Overall, it is recommended that 

biofuels be encouraged in the private sector, through small businesses first, and then allowed expand onto 

a national scale if other renewable energy sources do not seem practical.  
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Annex 1: 

Fuel Feedstock Energy Density 

(megajoules/kilogram) 

Greenhouse Gas 

CO2(kg/kg) 

Notes 

First Generation 

Bioalcohol 

         Ethanol 

         Propanol 

         Butanol 

Starches from wheat, 

corn, sugar cane, 

molasses, potatoes, 

other fruits 

By Type 

         30 

         34 

         36.6 

By Type 

         1.91 

         N/A 

         2.37 

  

Biodiesel Oils and fats 

including animal fats, 

vegetable oils, nut 

oils, hemp, and algae 

37.8 2.85   

Green Diesel Made from 

hydrocracking oil 

and fat feedstock 

48.1 3.4 Chemically identical 

to fossil fuel diesel 

https://www.epa.gov/environmental-economics/economics-biofuels
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Vegetable Oil 

         Castor Oil 

         Olive Oil 

         Fat 

         Sunflower Oil 

Unmodified or 

slightly modified 

By Type 

         39.5 

         39 

         32 

         40 

By Type 

         2.7 

         2.8 

         N/A 

         2.8 

  

Bioethers Dehydration of 

alcohols 

N/A N/A These are additives to 

other fuels that 

increase performance 

and decrease 

emissions, particularly 

ozone 

Biogas Methane made from 

waste crop material 

through anaerobic 

digestion or bacteria 

55 2.74 (does not take 

into account the 

direct effect of 

methane, which is 

23X more 

effective as a 

GHG than CO2 

Same properties as 

methane from fossil 

fuels 

Solid Biofuels 

         Wood 

         Dried plants 

         Bagasse 

         Manure 

         Seeds 

Everything from 

wood and sawdust to 

garbage, agricultural 

waste, manure 

By Type 

         16-21 

         10-16 

         10 

         10-15 

         15 

By Type 

         1.9 

         1.8 

         1.3 

         N/A 

         N/A 

This category includes 

a very wide variety of 

materials. Manure has 

low CO2emissions, but 

high nitrate emissions. 

Second Generation 

Cellulosic ethanol Usually made from 

wood, grass, or 

inedible parts of 

plants 

      

Algae - based biofuels Multiple different 

fuels made from 

algae 

Can be used to produce any of the 

fuels above, as well as jet fuel 

See specific fuels 

above 

More expensive, but 

may yield 10-100X 

more fuel per unit area 

than other biofuels 

Biohydrogen Made from algae 

breaking down water. 

Hydrogen compressed to 700 times 

atmospheric pressure has energy 
density of 

123 

Does not have any 

greenhouse effect. 

Used in place of the 

hydrogen produced 

from fossil fuels 

Methanol Inedible plant matter 19.7 1.37 More toxic and less 

energy dense than 

ethanol 
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Dimethylfuran Made  from fructose 

found in fruits and 

some vegetables 

33.7   Energy density close 

to that of gasoline. 

Toxic to respiratory 

tract and nervous 

system 

Fischer-Tropsch 

Biodiesel 

Waste from paper 

and pulp 

manufacturing 

37.8 2.85 Process is just an 

elaborate chemical 

reaction that makes 

hydrocarbon from 

carbon monoxide and 

hydrogen 

Source: Biofuels.co.uk “Types of Biofuel” 

Annex 2: 
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Plazo Sujeto Cómo Método Questions Translated into English 

Para el 3 

de 

Febrero 

Investigacione

s primeras 

Hablar 

con un 

profesor 

de 

ingenierí

a 

Entrevista con 

Zia Abdullah 

de National 

Renewable 

Energy Lab, 

USA. 

1) What are the different types of biofuels? How do you make them? 

2) How do you make biofuels out of waste? 

3) Why are biofuels important? 

4) What is special about the use of biofuels for developing nations? 

For Panama: 

1) What is Panama's deadlines for biofuel implementation? 

2) What is Panama behind on? 

Para el 3 

del 

Febrero 

Dónde ven los 

biocombustibl

es ?/Barreras 

biologicas 

Explorar 

las 

fuentes 

de 

biocomb

ustibles 

(palmas, 

maize, 

etc.) y las 

empresas 

panameñ

as y 

extranjer

as que 

importan 

el etanol. 

Leer los 

artículos de 

nuevos, 

analizar los 

leís del uso de 

la tierra. 

Entrevista con 

IDIAP, 

Instituto de 

Investigación 

Agropecuaria 

de Panamá  

1) Are biofuels imported? If so, from where? 

2) Are there companies who import biofuels? 

3) What is Panama’s current plan of biofuel production? 

4) How many people use biofuels? How many have the possibility to use 

biofuels? 

5) How much space is there to grow food? 

How much space would biofuels require? 

6)What other resources to biofuels require? 

7) How good are biofuels for the environment? 

Para el 

17 de 

Marzo 

Barreras 

biológicas/Bar

reras políticas  

Estudiar 

los 

proyectos 

de Brasil 

(el 

ambiente 

es más 

similar 

que los 

proyectos 

de los 

Estados 

Unidos y 

es tan 

grande) 

Un analysis de 

reportes 

científicos, 

políticas, y 

otros artículos 

de nuevos. 

Hacer un 

cronología de 

la programa 

de 

biocombustibl

es en Panamá. 

Biological: 

1) Would chemicals from growing corn/plants poison the water supply? 

2) Can cars take biofuels? Trucks? Buses? 

Political: 

3) What laws are in place to regulate the implementation of biofuels? 

4) What is the current plan? What laws are developing now? 

 

Para el 

21 de 

Abril 

(si tenga 

tiempo) 

Barreras 

políticas/Barra

ras sociales 

 

 

Las 

entrevista

s hablado 

o en el 

correo 

electróni

co. Ojalá 

que mi 

español 

Entrevista con 

los políticos y, 

si habrá 

tiempo, quizás 

una encuesta 

con los 

panameños. 

  

1) How many people know about biofuels? 

2) What are the economic barriers that prevent people from using biofuels? 

Are they significant? 

3) What is the overall opinion of biofuels in Panama? 

4) Do people like biofuels in the U.S. and in Brazil? 
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Annex 3: 

Timeline 

 Provided below is a timeline of Panama’s biofuel program. It is proof of the difficulty in the 

implementation of biofuels. It also serves to give a synopsis of the fast rise and collapse of the biofuels 

program. 

20 April 2011 – Law 42 approved and signed by Ricardo Martinelli 

26 March 2013—Law 21 modifying Law 42 approved 

14 May 2013—Decreto Ejecutivo No. 345 signed, laying out more specific regulations  

Sept. 2013—A mixture of 5% ethanol-gasoline is available at gas stations 

10 Feb 2014—Resolution No. 1958, , “Que Adopta el Procedimiento para el Registro de Transportista de 

Combustibles Fósiles, sus Derivados y/o Biocombustibles [Which adopts the procedure for transportation 

registration of fossil fuels, fuel derivatives, and/or biofuels]” (Panamá, Resolución 1958). 

June 2014—Campos de Pesé is accused with contaminating Río La Villa with atrazine, banned from 

operating for a month 

1 July 2014—Juan Carlos Varela elected president 

20 August 2014—It is announced that the price of ethanol will be artificially lowered by 35% 

August 2014—Sale of 5% ethanol-gasoline mixture stops completely 

22 August 2014—Resolution 2188 passed, allowing for 100% gasoline to be sold around the country. 

26 March 2015—National Energy Plan 2015-2050 published 

24 June 2015—Law 47 passed, reemphasizing three types of biofuels, biodiesel, bioethanol and biogas. It 

also repealed biofuel sales tax, Article 27 of Law 42. 

November 2015—Campos de Pesé permanently shuts down operations 

August 2016—La Sociedad Campos de Pesé is found guilty of river contamination. 

16 December 2016—Resolution No. 004, “Por la Cual se Reconoce el Comité Sectorial de Industria del 

Petróleo y Tecnologías Relacionadas. Biocombustibles, por un Periodo de 3 Años de Acuerdo a lo 

Establicido en el Reglamento del Comité Sectoral de Normalización [Of which recognizes the Sectoral 

Committee of Standardization of the Petroleum Industry and Related Technology, Biofuels, for a period 

of 3 years in accordance with that established in the regulation of the Sectoral Committee of 

Standardization” (Panamá, Resolución 004). 

esté más 

mejor por 

el fin de 

Abril. 

 

 5) What are the political barriers--lobbyists/oil companies? 
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Annex 4: 

 

Source: International Energy Agency 47 
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Annex 5: Interview Data 

Q1. Do you know of biofuels? 

¿Conoce-usted sobre los biocombustibles? 

Género (Gender) Sí (Yes) No Total 

Mujer (Woman) 12 9 19 

Hombre (Male) 17 15 31 

Total 29 24 53 

It appears that gender does not effect opinión of biofuels. 

¿Conoce-usted sobre los biocombustibles? 

Ubicación (Location) Sí (Yes) No Total 

Pedasí/Las Tablas 13 15 28 

Ciudad de Panamá 16 9 25 

Total 29 24 53 

 

Q2. Have you heard of a biofuels program in Panama? 

Ubicación (Location) Sí (Yes) No Total 

Pedasí/Las Tablas 12 16 28 

Ciudad de Panamá 1 24 25 

Total 29 24 53 

Here is a huge difference between knowledge of a biofuels program in Panama. Citizens of Panama City 
had no idea of its existence, while a little under half knew of a biofuels production in more agricultural 
Los Santos. 

Q3. If biofuels were available at gas stations, would you buy them? Even if they were more expensive 
than gasoline? 

 

Ubicación 

(Location) 

Sí (Yes) If they were 

cheaper or the 

No I don’t know Total 
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same price as 

gasoline 

Pedasí/Las Tablas 4 7 3 14 28 

Ciudad de Panamá 10 6 0 9 25 

Total 14 13 3 23 53 

Here, the majority of people did not know if they would buy biofuels if they were available at gas 
stations, most likely because they had never heard of biofuels before. More people in Panama City said 
they would buy biofuels even if they were expensive. 

Q4. Do you think biofuels harm the normal functioning of vehicles? 

Ubicación (Location) Sí (Yes) No I don’t know Total 

Pedasí/Las Tablas 8 11 12 28 

Ciudad de Panamá 1 10 14 25 

Total 12 12 26 53 

More people in Pedasi/Las Tablas believed that cars would be damaged by using biofuels. 

Q5. Should the use of biofuels be obligatory or voluntary? 

Ubicación (Location) Voluntary Obligatory Total 

Pedasí/Las Tablas 9 4 13 

Ciudad de Panamá 8 9 15 

Total 10 14 25 

It appears that more people in Panama City believe the use of biofuels should be obligatory, but less 
have heard of a biofuels program before. 

Q6. What type of alternative energy has the greatest potential in Panama and why? 

Types of Alternative energy named: 

--Electricity 

--Water 

--Hydroelectric 

--Solar 

--Wind 
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--I don’t know 

Why? 

--Because it is natural 

--Because there is a lot of it (a lot of sun) 

--Because it is helpful to the economy (jobs) 

--Because projects like this already exist 

(Numbers not provided for this because some people were prompted with examples because they did 
not understand the question.) 

Annex 6: Challenges and Solutions 

Number Challenge Why is it a Challenge? Solution 

1 Unpredictability of Nature Global warming is 

making weather patterns 

more unpredictable. 

Diseases threaten crops. 

1.Maintain a range of 

biofuel sources. 

2.Invest in biofuel 

sources that don’t use 

arable land, like algae or 

trash. 

2 Harvest Season First generation crops can 

only be harvested for five 

or six months out of the 

year; there is no 

production for half the 

year. 

1.Grow different types of 

crops with different 

growing seasons 

2.Encourage types of 

biofuels that can produce 

year-round, such as 

biogás and algae. 

3.Give governmental 

funding to mills/factories 

that produce biofuels. 

3 Availability of Land There is not enought 

arable land to grow both 

crops and food 

1.Encourage bioetanol 

companies more than 

biodiesel companies. 

2.Increase biofuel 

programs of first and 

second generation. 

3.Import biofuels 

4 Lack of Data El Plan Energético 

Nacional is missing 

1.Ask more questions to 

the Secretaría Nacional 

de Energía 
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information about the 

availability of resources. 

2. Encourage biofuels 

sources that use less 

resources 

5 Climate Impact La producción de 

biocombustibles podría 

causar más efectos 

perjudiciales en el 

ambiente que la gasolina. 

Biofuel productionn can 

cause more harmful 

effects than gasoline. 

1.Examine responsable 

agricultural  

2.Use biochar as fertilizar 

3.Increase programs for 

second and third 

generation biofuels. 

4.Use biogas. 

5.Investigate other 

sources of renewable 

energy, and promote the 

use of electric cars. 

6 Exhaustion of the Earth Excessive use of land 

depletes soil nutrients. 

1.Examine responsable 

agricultural techniques 

that would reduce the use 

of fertilizer, wáter and 

nutrients in the soil. 

2. Use biochar. 

3.Practice polyculture. 

7 Quantity of Water Water resources in 

Panama are decreasing. 

1. Find better agricultural 

techniques. 

2. Use different sources 

of energy like solar or 

wind. 

3.Protect forests within 

watersheds. 

8 Lack of Consequences in Laws and 

International Accords 

There are no 

consequences if deadlines 

are not met. The laws are 

too flexible. 

1.Establish specific 

deadlines. 

2.Create financial or 

political products. 

3.Relegate tasks to a 

person or role, rather than 

an entire organization. 

9 Proyecto de Ley 37 and Article 49 

of the Constitución de Panamá 

These governmental 

documents say that the 

1.Conduct a public 

referéndum in which 

consumers could say 

whether they want the use 
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 sale of biofuels cannot be 

obligatory in Panama. 

of biofuels to be 

voluntary or obligatory. 

2.Protest that, according 

to the Panamanian 

Constitution, the 

government must try to 

promote well-being, 

similar to a lawsuit for 

Our Children’s Trust in 

the Netherlands. 

3. Investigate if the 

voluntary use of biofuels 

would be easier to 

implement by reducing 

posible protests. 

10 Contradiction of Deadlines El Plan Energético 

Nacional 2015-2050 and 

Law 47 contradict. 

1.Follow the deadlines for 

the Plan Energético 

Nacional because the 

deadlines from Law 47 

have already passed. 

2.Develop a policy 

specifically for biofuels, 

with designated 

deadlines. 

11 Price of Biofuels At the moment, biofuels 

cost more than other fuel 

types. 

1.Encourage more 

scientific investigation. 

2.Explore other sources 

of energy such as solar, 

hydroelectriciy or wind. 

3.Chose biofuels that can 

be produced cheaply. Be 

aware that another 

product from the same 

biofuel plant could raise 

the price of the biofuel. 

12 Modificaciones de Motor Some cars, especially old 

cars, would need 

modifications in order to 

use biofuels. 

1.Maintain the sale of 

10% bioetanol-gasoline 

while at the same time 

encouraging the sale of 

fuel-flex cars and electric 

cars. 

2.Encourage car owners 

to use biodiesel. 
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3.Create a programe 

where old car motors can 

recieve modifications, 

such as oil changes and 

exchaging rubber seals on 

fuel lines with other types 

of seals. 

13 How should biofuel companies be 

encouraged? 

There are no national 

providers of biofuels. 

1.Tax exemptions. 

2. The government could 

take on inspection costs. 

3.Find more information 

from economists. 

14 Economic Sustainability The one biofuel company 

in Panama cloosed. How 

can a future be assured 

for the biofuel sector? 

1.Cogeneration. 

2.Use hydrous etanol. 

3.Produce other, non-

energy products from 

biofuel sources. 

4. Produce both first and 

second generation crops 

together. 

5. Produce biogas from 

animal manure (should be 

explored further). 

15 Lack of Knowledge During the survey, 45% 

of people did not know 

what biofuels were. 

1.Increase the number 

and quality of education 

programs. 

2.Study education 

programs about solar 

energy as a model for 

future biofuel education 

programs. 

16 Politicization of Biofuels There is only one current 

governmental project on 

biofuels. 

1.Create education 

programs. 

2.Organize lobbying 

groups for biofuels. 

 


