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AHK Brazil The German-Brazilian Chamber of Commerce 

ANP Agência Nacional do Petróleo, Gás Natural e Biocombustíveis - National Agency for 

Crude Oil, Natural Gas and Biomass 

CCHP Combined Cooling Heat and Power 

CDM Clean Development Mechanism 

CHP Combined Heat and Power 

dena 

DEG 

Deutsche Energie-Agentur  GmbH (dena) - German Energy Agency 

Deutsche Investitions- und Entwicklungsgesellschaft  

DHC District Heating and Cooling  

EEG Erneuerbare-Energien-Gesetz - German Renewable Energy Sources Act 

EMPRAPA Empresa Brasileira de Pesquisa Agropecuária - Brazilian Agricultural Research 

Corporation  

EnWG Energiewirtschaftsgesetz - German Energy Industry Act 

EPAGRI Empresa de Pesquisa Agropecuária e Extensão Rural de Santa Catarina  - Agricultural 

Research Institute of Santa Catarina 

FINEP Financiadora de Estudos e Projetos - The Brazilian Innovation Agency  

FNR Fachagentur für nachwachsende Rohstoffe e.V. - The Agency for Renewable Resources 

GasNZV Gasnetzzugangsverordnung - German gas grid access regulation 

IBGE Instituto Brasilei ro de Geografia e Estatística - The Brazilian Institute of Geography and 

Statistics 

IEA International Energy Agency  

IPCC Intergovernmental Panel on Climate Change  

LPG Liquid Petroleum Gas 

NRW North Rhine -Westphalia  

RGdS Rio Grande do Sul 

SEBRAE Serviço Brasileiro de Apoio às Micro e Pequenas empresas á Brazilian service for the 

suppo rt of small and medium -sized enterprises 

SIPS RS Sindicato da Indústria de Produtos Suínos no Estado do Rio Grande do Sul - Pig 

producing industry association in Rio Gran de do Sul 

UNFCCC United Nations Framework Convention on Climate Change  

Abbreviations.  
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International Climate Initiative  

The International Climate Initiative was founded by the German Ministry for the Environment, 

Nature Protection and Nuclear Safety (BMU) in 2008 with the aim of financing climate change 

projects. A major focal point of this funding are the G5 states - Brazil, China, India, Russia and South 

Africa. With this initiative, the BMU is making an effective contribution to emissions reductions, 

adaptation to climate change and the conservation of biodiversity with climate relevance.  This new 

form of environmental cooperation complements the Government's exis ting development 

cooperation.  Funding of 120 million euro per year is available for the International Climate Initiative 

from the revenues of the sale of emission allowances. 

This study was drawn up under the framework of a project to develop the biogas potential in Rio 

Grande do Sul financed by the International Climate Initiative.  

 

Agriculture plays an i mportant role in the Brazilian economy,  generating around 6.7 percent of the country's 

gross domestic product. If business related to agricultural products such as processing, transport and 

technologies is also considered, the agro-industrial complex accounts for one third of GDP and 40 percent of 

exports. The most important agricultural products are sugar cane, soya and livestock, with the latter 

predominant in the south and south -west of the country. 1 While cattle breeding dom inates in the states of 

Mato Grosso, Minas Gerais, Mato Grosso do Sul and Goiás, pig production is concentrated  on Minas Gerais, 

Santa Catarina, Rio Grande do Sul and Paraná. 

Intensive livestock production, and particularly that of pigs, can have serious environmental consequences 

and is a considerable source of greenhouse gas emissions. Avoiding methane emissions by fermenting the 

manure and using the resulting biogas for energy is a clever solution towards reducing the da maging impact 

that livestock production has on the environment and the climate.  At the same time, using biogas to 

generate electricity increase s the amount of energy available and thus contribute s to energy security - an 

important factor in Brazil in view of a growing demand for electricity and the threat of water shortages.  

What is more, using biogas as a substitute for natural gas is a means of replacing a fossil and thus finite 

energy source in an environment of rising primary energy consumption. i 

Rio Grande do Sul, Brazil's southernmost state, is a centre of pig production and as such offers the basic 

conditions required for the production of biogas.  This study will consider the potential offered by pig 

farmi ng in Rio Grande do Sul and its importance for the provision of energy in the region. It will also provide 

an overview of the German and Brazilian biogas technologies available.  

                                                                                 

i Brazil's per capita electricity consumption is forecast to increase over the next few years. The total demand 
for electricity rose 4 percent from 2007 to 2008 alone, and primary energy consumption is expected to 
increase to around 3,490 TWh by 2016. This corresponds to growth of more than 1,163 TWh (dena 2009). 

1 Introduction . 
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2.1 Economy  

Rio Grande do Sul has a population of 11 million and is one of the most important centres for industry in 

Brazil, recording a gross domestic product of USD 105.1 billion in 2008, the fourth highest in the country. This 

can be attributed in part to the state's immediate vicinity to the most important economic centres of 

Mercosur, South America's leading trade bloc, and to its strong relations with other countries.   

Farming and livestock production play a significant role in the economy of the state.  The main crops are 

soybean, corn, rice, wheat and tobacco followed by mate, wine and fruit.  Rio Grande do Sul is Brazil's largest 

grain producer and has the second largest manufacturing industry.  After agribusiness, the most important 

sectors of the economy are footwear and leather manufacturing , petrochemicals, metalworking, furniture 

production, renewable energies and the automotive industry.  

Rio Grande do Sul has experienced a strong economic boom since the second half of the last century. This is 

thanks to a high level of education, a well developed infrastructure and a European business culture, and the 

state owes some of its success to the many foreign investments made over the last few years. Current 

estimations indicate that around 200 Brazilian companies are funded by German capital,  maki ng Germany 

the second largest investor in South Brazil.  

Investments in the next few years are expected to focus on the high-tech and renewable energy sectors.2 

 

2.2 Energy provision  

The Energy Balance for Rio Grande do Sul for 2005-2007 states that two thirds of the primary energy supply in 

Rio Grande do Sul is provided by the imported energy sources of crude oil and natural gas. Figure 1 shows 

that crude oil contributes 61 percent to the primary energy supply followed by wood at 14 percent. Coal 

mined in Rio Grande do Sul and hydropower contribute 8 percent and 9 percent respectively. The 

contribution made by natural gas to the primary energy supply sank continuously between 2005 and 2007, 

from 7.6 to 7 to 4.3 percent. This is due to a decline in the use of natural gas for the generation of electricity 

both in the state-run power stations and by the independent electricity suppliers.  In absolute figures, natural 

gas thus contributed 584,000 tons of oil equivalents or 663 million cubic metres in the year 2007. 

In the same period, however, the share of natural gas in primary energy consumption rose 18 percent to 402 

million cubic metres in 2007.  The industrial sector is the main user of natural gas, with a 50 percent share in 

consumption.  The energy and transport sectors also play a significant role, consuming an annual 118 and 78 

million cubic metres of natural gas respectively , and consumption rose 44 percent in the transport sector 

between 2005 and 2007. The commercial and residential sectors use comparatively little nat ural gas, just 4 

million and 58,000 cubic metres respectively.  

2 An introduction to Rio Grande do Sul . 
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Figure 2: 

Final Primary Energy Consumption in Rio Grande do 

Sul 2007 

 

 

 

 

 

 

 

 

Source: Balanço Energético do Rio Grande do Sul 

2005-2007, 2008. 

As in the rest of Brazil, the electricity supply in Rio Grande do Sul is largely based on hydropower.  The region 

has a total installed power capacity of 6,800MW, 74 percent of which is supplied by hydropower plants. The 

vast majority of these have a capacity of over 30MW. Small hydropower plants only contribute 4 percent to 

the installed capacity.  Thermal power plants are the second highest contributor with an installed capacity of 

around 1,600MW, and wind farms have just under a 2 percent share with an installed capacity of 150MW. 

  

 

 

 

 

 

 

 

 

Figure 1: 

Primary Energy Supply in Rio Grande do Sul 

2007 

 

 

 

 

 

 

 

 

Source: Balanço Energético do Rio Grande do 

Sul 2005-2007, 2008.  
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Table  3: 

Number of animals  in Rio Grande do Sul 

Type of animal  2003 2004  2005 2006  2007 2008  

Cow 14,581,757 14,669,713 14,239,906 13,974,827 13,516,426 14,115,643 

Horse 499,358 484,512 476,639 468,447 449,955 454,938 

Buffalo  87,321 85,618 82,159 79,587 71,724 70,868 

Pig 4,145,052 4,094,030 4,233,791 4,339,484 5,197,008 5,320,252 

Goat 77,923 84,525 86,620 87,185 88,771 94,545 

Sheep 3,912,103 3,826,650 3,732,917 3,764,031 3,830,061 4,009,938 

Chicken 108,526,536 109,897,470 108,730,854 109,545,613 114,426,689 119,675,071 

Hen 18,942,498 18,926,137 18,412,223 19,856,188 19,719,198 20,446,255 

Quail 307,970 334,796 355,619 356,505 372,326 397,393 

Hare 111,078 109,614 101,191 101,909 98,667 92,739 

Source: IBGE,  2008. 

 

Figure 3: 

 

 

 

 

 

 

 

 

 

 

Source: SIPS RS,  2008. 

The production of pork is a major branch of agriculture in Brazil.  Statistical information from the Bra zilian 

Institute of Geography and Statistics indicates that around 35 million animals were already being produced 

in the 1970s. After a sharp fall in production in the mid -1990s, production has since increased continuously. 

The number of pigs rose from 32.3 million in 2003 to 36.8 million in 2008,  an increase of around 14 percent 

(see Table 1, next page). 60 percent of the country's pig production is found in the four southern and south -

eastern states of Santa Catarina, Rio Grande do Sul, Paraná and Minas Gerais. In 2008, Rio Grande do Sul 

ranked second with 5.3 million animals (Table 2, next page). 

Pig production has developed more strongly in Rio Grande 

do Sul over the last few years than in Brazil as a whole. The 

state is a traditional centre of agricult ure and livestock 

production,  and there were already an average of 4.7 

million pigs here in the 1970s and 80s. After a downturn 

from the end of the 80s and through the 90s, the number of 

animals rose again by around 28 percent between 2003 and 

2008 to 5.3 million (Table 3, below). The number of animals 

slaughtered each year shows that livestock production has 

speeded up, as this figure has more than doubled in the last 

ten years alone (Figure 3). 

Figure 4 (page 10) shows the distribution  of pig production 

in Rio Grande do Sul, which is focused on five main regions in the north and north -east of the state: Alto 

Taquari, Colonial Noroeste, Norte, Serra and Frenteira Noroeste. The microregions with the largest number 

of animals are Três Passos (533,349 animals), Lajeado-Estrela (523,259), Erechim (501,810), Frederico 

Westphalen (472,309), Guaporé (434,383) and Santa Rosa (340,293) (Table 4, page 10). 

 

 

3 Biogas potential in Rio Grande do Sul.  
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Table  1: 

Number of animals in Brazil  

Type of anima l 2003 2004  2005 2006  2007 2008  

Cow 195,551,576 204,512,737 207,156,696 205,886,244 199,752,014 202,287,191 

Horse 5,828,376 5,787,250 5,787,249 5,749,117 5,602,053 5,541,702 

Buffalo 1,148,808 1,133,622 1,173,629 1,156,870 1,131,986 1,146,798 

Donkey 1,208,660 1,196,324 1,191,533 1,187,419 1,163,316 1,130,795 

Mule 1,345,389 1,358,419 1,388,665 1,386,015 1,343,279 1,313,526 

Pig 32,304,905 33,085,299 34,063,934 35,173,824 35,945,015 36,819,017 

Goat 14,556,484 15,057,838 15,588,041 16,019,170 16,239,455 16,628,571 

Sheep 737,523,096 759,512,029 812,467,900 819,893,591 930,040 ,524 994,305,374 

Chicken 183,799,736 184,786,319 186,573,334 191,622,110 197,618,060 207,711,504 

Hen 5,980,474 6,243,202 6,837,767 7,207,830 7,586,732 8,978,316 

Quail 335,555 324,582 303,640 299,738 290,669 262,514 

Hare 337,135 335,555 324,582 303,640 299,738 290,669 

Source:  Based on IBGE data, 2008. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table  2: 

Number of pigs according to region  

2008  

No. State Total  % No. State Total  % 

 Brazil 36,819,017  14. Pernambuco 509,547 1.4 

1. 

2. 

Santa Catarina 7,846,398 21.3 15. Espírito Santo 271,554 0.7 

2. 

 

Rio Grande do Sul 5,320,252 14.4 16. Tocantins 257,507 0.7 

3. Paraná 4,631,600  12.6 17. Rondônia 207,477 0.6 

4. Minas Gerais 4,322,910 11.7 18. Rio Grande do Norte 191,248 0.5 

5. Bahia 1,835,017 5.0 19. Acre 155,861 0.4 

6. São Paulo 1,691,356 4.6 20. Alagoas 150,578 0.4 

7. Mato Grosso 1,620,061 4.4 21. Rio de Janeiro 150,305 0.4 

8. Goiás 1,592,760 4.3 22. Paraíba 143,795 0.4 

9. Maranhão 1,436,181 3.9 23. Amazonas 143,664 0.4 

10. Ceará 1,152,598 3.1 24. Distrito Federal 119,000  0.3 

11. Piauí 1,150,329 3.1 25, Sergipe 96,279 0.3 

12. Mato Grosso do Sul 957,697 2.6 26, Roraima 75,093 0.2 

13. Pará 761,403 2.1 27, Amapá 28,547 0.1 

Source: Based on IBGE data, 2008. 
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Figure 4: Number of pigs according to microregion in Rio Grande do Sul. 

 

Source: IBGE, 2008. 

 

 

Table 4: 

Number of pigs and farms according to region in RGdS, 2008  

Ranking Microregion  
Number     

of pigs  

Number     

of fa rms 
Colour  No. Microregion  

Number     

of pigs  

Number     

of farms  
Colour  

1. Três Passos 533,349 12,964     19. Pelotas 68,852 11,688     

2. Lajeado-Estrela 523,259 13,202     20. Porto Alegre 54,082 3,31     

3. Erechim 501,810 10,159     21. Vacaria 51,266 3,487     

4. Frederico Westphalen 472,309 17,815     22. Camaquã 47,28 5,617     

5. Guaporé 434,383 5,923     23. Santa Maria 43,283 7,232     

6. Santa Rosa 340,293 9,287     24. Cachoeira do Sul 38,927 5,854     

7. Passo Fundo 228,455 8,159     25. Serras de Sudeste 38,104 6,329     

8. Não-Me-Toque 209,232 2,013     26. Restinga Seca 35,2 5,399     

9. Cerro Largo 192,577 6,334     27. Osório 34,377 4,549     

10. Caxias do Sul 190,586 6,138     28. Santiago 33,823 4,791     

11. Montenegro  189,824 4,699     29. Soledade 30,983 6,467     

12. Carazinho 188,208 7,181     30. Gramado-Canela 30,34 3,255     

13. Cruz Alta 146,786 6,071     31. São Jerônimo 14,966 3,321     

14. Sananduva 144,58 4,998     32. Campanha Meridional 12,508 1,914     

15. Santa Cruz do Sul 141,047 20,534     33. Campanha Central 11,554 2,476     

16. Ijuí 124,867 7,192     34. Jaguarão 7,036 845     

17. Santo Ângelo 113,441 10,229     35. Litoral Lagunar 5,695 754     

18. Campanha Ocidental 86,97 3,883 
   

 
  

Source: IBGE, 2008. 
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Table 5: 

 

Number of pig  producers 

accordin g to farmed area in 

RGdS 

Number of pigs in farmed 

area in RGdS 

Number of pigs per 

produ cer 

Area in ha Total  % Total  %  

Total  234,069  100 5,611,431* 100 24 

0 - 0.1 744 0.3 3,386 0.1 4.6 

0.1 - 0.2 478 0.2 3,335 0.1 4.5 

0.2 - 0.5 843 0.4 8,593 0.2 11.5 

0.5 - 1 2,394 1 27,850 0.5 37.4 

1 - 2 7,965 3.4 143,259 2.6 192.6 

 2 - 3 9,742 4.2 143,783 2.6 193.3 

 3 - 4 10,328 4.4 210,371 3.7 282.8 

 4 - 5  9,218 3.9 199,699 3.6 268.4 

 5 - 10  45,270 19.3 760,038 13.5 1,021.60 

10 - 20 67,263 28.7 1,501,739 26.8 2,018.50 

20 - 50  55,107 23.5 1,703,313 30.4 2,289.40 

50 - 100  11,970 5.1 531,651 9.5 714.6 

100 -  200 4,646 2 147,504 2.6 198.3 

200 - 500 3,049 1.3 94,316 1.7 126.8 

500 -  1000  1,202 0.5 37,391 0.7 50.3 

1000 - 2500 568 0.2 27,564 0.5 37 

2500  and above 130 0.1 2,970 0.1 4 

Producers without land 3,152 1.3 64,669 1.2 86,9 

Source: IBGE,  2006. 

 

 

The theoretical potential for biogas product ion in Rio Grande do Sul is based on the 5.3 million pigs in the 

state, but not all pig producers have the economic strength or the number of animals required to run a 

biogas plant . A comparison of farm size to the number of pigs shows that around 740,000 animals are kept on 

very small farms (<5ha). This is 13 percent of the pigs in Rio Grande do Sul. Table 5 further shows that if the 

farm has an area of more than 100ha the number of animals falls again to under 200 animals per farm.  If we 

assume that only farms which keep more than 500 animals are suitable for a biogas plant3, only those with an 

area of between 5 and 100ha can be considered. These farms keep between 700 and 2,300 pigs each, offering 

a total technical potential of 4.5 million animals for the  production of biogas.  In other words, 80 percent of 

the animals kept on farms are in principle suitable for use in biogas production.  If, however, central biogas 

plants were erected, any farm could supply manure. 

If the legal status of the farms is also taken into account, the technical potential is reduced slightly further.  

Annex 1 classifies the pig farms according to their legal status and shows that the operators of almost 200,000 

farms or 85 percent are also the owners of their farm. If we then consider the size of the farm as shown in 

Annex 2 and 3 and select only those farms with an area of 5ha to 100ha, the number of farms falls again to 

around 159,000 and the number of animals to 4.2 million.  This gives Rio Grande do Sul a potential of 96.7 

millio n cubic metres of biogas per year or 66.7 million cubic metres of methane  (Table 6, page 12).  
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Table 6: 

Biogas Potential in Rio Grande do Sul  

Animals on farms 

between 5 -100 ha         

(run by owner)  

Manure   

l/hd/day  

Average 

manure  

l/hd/day  

Total 

manure     

m³/year  

Total solids                

kg (4% = 40kg 

TS/m3 manure) 

Volatile solids 

(VS) (70%) 

Biogas        

0.45 m³/ kg 

VS 

Methane 

0.69 m³/m³ 

biogas 

Market pigs 3,755,183 1.4 - 5 3.2 4,386,053.74 175,442,149.76 122,809,504.83 55,264,277.17 38,132,351.25 

Breeding 
pigs 

394,675 16-27 21.5 3,097,212.06 123,888,482.50 86,721,937.75 39,024,871.99 26,927,161.67 

Boars 58,580 9   192,435.30 7,697,412.00 5,388,188.40 2,424,684.78 1,673,032.50 

Total  4,208,438     7,675,701.11 307,028,044.26 214,919,630.98 96,713,833.94 66,732,545.42 

Source: Based on IBGE 2006, Emprapa 2002, Oliveira 2006. 

This calculation is based on the information given in Table 6 as to the amount of manure produced per 

animal - divided into market pigs, breeding pigs and boars - and the proportion of total and volatile solids. 

The data was provided by studies carried out by the Brazilian Agricultural Research Corporation (EMPRAPA) 

and Oliveira  and is based on the conditions for pig production and manure management in Brazil and Rio 

Grande do Sul. Studies conducted by Oliveira  in Santa Catarina and data from EPAGRI and EMPRAPA4 

indi cate that the proportion of solids in pig manure fluctuates between one and eight percent.  The 

calculations  in this study are based on an average of four percent, which is comparatively low.  Improvements 

in the troughs and manure management could increase the proportion of solids considerably.   

A very similar annual potential of 67.2 million cubic metres results if the methane potential of pig manure in  

Rio Grande do Sul is calculated solely on the basis of the standard IPCC values for Brazil.ii  The calculations in 

this study are therefore based on a potential of 67 million cubic metres. 

If the annual biogas potential in Rio Grande do Sul of 96.7 million cubic metres is used to generate electricity, 

218 GWh  of electrical energy could be produced, assuming an average of 2.25 kWh el/m
3. This is 0.9 percent 

of the electricity consumed in Rio Grande do Sul (electricity consumption amounted to 23,629 GWh in 

2007).iii  In view of rising consumption , which is expected to have doubled or even tripled over 2005 by 2030, 

using biogas to generate electricity would be a sensible way of improving the electricity mix. 5 

After treatment of this biogas, the resulting biomethan e could replace 8.4 percent of the natural gas 

consumed based on nat ural gas sales of 795 million cubic metres  in 2006.
6 

 

 

 

                                                                                 

ii  The standard IPCC values for market and breeding pigs in Latin America are: 28kg (mass), 0.29m³ CH4/kg VS 
(Bo), 0.3 kg/hd/day (VS), approx. 75% (MCF), 0.67 kg/m³ (density CH 4). 
iii  The energy required to generate the electricity was not taken into account in this comparison.  
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4.1 Treatment of manure from pig production  

A variety of systems for the storage and treatment of pig manure exist in southern Br azil , all of which collect 

the manure with the aim of degrading the organic matter with anaerobic fermentation and  reducing the 

number of pathogenic germs.  

The most common manure management system in use in Brazil is the open tank or lagoon  known as an 

Esterqueira. The manure is stored and stabil ised here and then removed and spread as fertilise r. The system is 

character ised by low implementation costs and easy operation, but the signif icant physical area required to 

distribute the  sludge and the low nitrogen removal efficiency  are a disadvantage.7 

Under the Brazilian environmental laws, an Esterqueira must be installed for issuance of a license to operate a 

pig farm. The environmental regulation s of Rio Grande do Sul specify that an environmental permit is 

subject to evidence that the manure will be stored for at least 120 days.8 They further require that the farmer 

provides evidence that he has enough land at his disposal or contracts with other farme rs for the amount of 

manure to be spread. However, field studies have shown that there are clear problems in the implement ation  

of this.  

Although this solution for storing manure in an Esterqueira is quite cheap, it carries enormous enviro nmental 

risks (see chapter 4.3). In the Bioesterqueira system, the Esterqueira design is more complex , with both a  

ferment ation and a storage tank  to increase the cleaning capacity. The manure  is held in the fermentation 

tank  for at least 40 days, with a further 80 days in the storage tank . This corresponds to the minimum storage 

time of 120 days. The system reduces the organic load much better than the Esterqueira and delivers fertilise rs 

of a higher quality . However, it is much more expensive. Both systems are often combined with other systems 

e.g. with additional lagoons for the reduction of the water content and the further degradation of the 

organic ma t ter.9 

According to the Ministry of Agriculture and Food , the Canadian biodigester is the most common model 

used in the south of Brazil. This has a digester volume of 150m3, a 0.8mm PVC cover, a hydraulic retention 

time of about 30 days, an internal combustion motor and a 1mm PVC gas holder with a capacity of 136m3. It is 

designed to treat the manure from a 50 sow pig farm  during a complete production cycle. The gas is pumped 

to a heat control device where water vapour and then volatile sulphides are removed. The resulting biogas is 

used to heat poultry farms, and in domestic applications or grain driers .10 

A good overview of the different systems of manure management in Brazil is provided on the website of 

EMPRAPA and Serviço Brasileiro de Apoio às Micro e Pequenas Empresas (SEBRAE) at 

cnpsa.embrapa.br/invtec/13.html . 

4 Manure management and biogas production in Rio 

Grande do Sul.  
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4.2 Biogas production  

Attempts have been made in the past to promote the use of biogas in Brazil. These early attempts failed , 

however, mainly for technical reasons . Today there is once again a growing interest in biogas pr oduction and 

util isation , mainly in the states of Mato Grosso, Minas Gerais, Goiás, Paraná, Santa Catarina and Rio Grande 

do Sul, where livestock breeding is predominant.  

According to the Methane to Markets Agriculture Subcommittee, there was a strong interest in biogas 

production in Brazil in the 1970s and 80s, but the efforts undertaken were larg ely unsuccessful.11 Incentives 

offered through federal program mes with the agreement of the individual state governments resulted in the 

installation of hundreds of biodigesters in the northeast and southern regions. However, the benefits offered 

by biogas and the resulting biofertilise rs were highly unsatisfactory and most of the installed digesters were 

not used subsequently. The reason for this can be found in the badly dimensioned models , and a lack of 

knowledge and technical project support . One of the problems of the Indian biodigester, the most widely 

available biodigester at that time , was the cover on the gas holder , which was often manufactured in steel . 

This increased costs and oxidised easily, resulting in a need for constant maintenance.  

In 1995/1996 less than one percent of farms had registered digesters in Sao Paulo, one of the most developed 

states in Brazil. In Santa Catarina, the most important pig producing state, most animal waste ended up in  

the water bodies and agricultural soils  until 1996, when a regional program me for the control of pollution 

from pig manure started which promoted new technologies in the southern region. iv Esterqueiras and 

Bioesterqueiras were therefore developed to store liquid pig manure for at least 20 days, allowing a limited 

stabil isation  of the waste.  

Farms began employing biogas technology again in the year 2000. Biodigesters are now used to supply rural 

areas with biogas , replacing liquid  petroleum gas (LPG), petrol , wood, and other sources to heat chicken 

farms and for transportation, the drying of grain , the generation of electricity  and further applications. Some 

of these projects were developed under the CDM.12  

Most of the plants built at the beginning of the new millennium  are very simple, with a slight modi fication of 

the Esterqueira system to include a membrane gas holder  for the biogas. Very often methanation in these 

installations is incomplete  due to insufficient mixing of the fermentation substrate , resulting  in a poor gas 

quality and in turn in rapid w ear of the engines employed.13 However, in the majority of cases the biogas 

produced is flared and not used for energy. 

 

4.3 Environmental impact of pig production  

The intensive livestock production in Rio Grande do Sul has a high environmental impact. Pig farms 

predominate in the region and cause emissions into the air, the ground and the water. High  levels of effluents 

flow directly or indirectly into surface waters. As a result, there have been reports from local authorities that 

                                                                                 

iv Expansion of Pig Industry and Waste Treatment Programme, coordinated by EPAGRI, the Agricultural 
Research Institute of Santa Catarina. 
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water treatment had to be halted because of water pollution. The organic matter in the waters also causes 

eutrophication , which can have a negative impact on biodiversity. The high nutritional levels in the waters 

promote the development of mosquitoes and black flies and the diseases transmitted by these pests. What is 

more, the strong growth of algae even made it necessary to halt hydroelectric power production in the past .  

When the organic matter decomposes, it produces methane gas. Anaerobic fermentation in open lagoons 

also results in high methane emissions, and there is a danger that toxic gases might be released during the 

biological decomposition of the manure , with  negative consequences for farmers and livestock.  

The use of biogas technology offers a way of avoiding the negative environmental consequences such as 

methane emi ssions and toxic gases. It can also lead to improvements in manure management on farms and 

prevent the dangerous flux of effluents in to the waters. The installation of a biogas plant can also be expected 

to have a beneficial effect on nutrient emissions, as sensitivity regarding the efficient use of nutrients is 

bound to increase. A biogas plant might also help to economi se downstream technologies  for the processing 

of nutrients .14 

 

4.4 Existing CDM projects  

In the 1997 Kyoto Protocol to the United Nation Framework Convention on Climate Change (UNFCCC), 192 

countries agreed to binding targets to reduce greenhouse gases on a global scale. Three mechanisms have 

been set up by the Protocol for the achievement of this goal, one of which is the Clean Development 

Mechanism (CDM). The CDM allows industrialised countries with emission reduction commitments to meet 

part of their commitments by investing in projects that reduce emi ssions in developing countries. These 

project s must support sustainable development in the host countries and lead to emission reductions that 

are real, measurable and long -term. 15 Biogas projects are a common type under this mechanism, accounting 

for 221 of a total of 1,652 registered CDM projects. 95 of these projects do not flare the gas but use it for 

energy.16 

 

4.4.1 Number  of p rojects in Brazil  

In June 2009 there were 373 CDM projects in  Brazil, 157 of which were already registered.  

Four project types predominate in the Brazilian CDM portfolio. Biogas flaring projects have the highest share 

at 40 registered projects, and there are about 30 bagasse power and 25 landfill power or landfill flaring 

projects. The 27 hydro projects account for about 17 percent of the registered projects. In June 2009 only  one 

project was registered that uses biogas for energy. A further five biogas power projects were at validation 

stage. 

According to Kyoto Coaching Cologne, Brazil ranks fifth in the CDM investment climate index with good 

framework conditions for project devel opment. The investment climate index provides investors and project 

developers with an overview of the conditions prevalent in a country and of a country's experience with the 

CDM.17  
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4.4.2 Number of p rojects in Rio Grande do Sul  

There were 42 CDM projects in  Rio Grande do Sul in June 2009, 18 of which were registered.  

At a total of seven registered projects, biogas flaring represents the most important project  type in Rio 

Grande do Sul. There are no biogas power project s, either registered or at validation stage. An additional five 

projects based on agricultural and forest residues exist, and a further four are based on hydro power. One 

wind and one landfill gas project are regi stered.18 

Considering the great potential for biogas in Rio Grande do Sul discussed in chapter 2 and the fact that biogas 

projects are common under CDM, the number of biogas CDM projects could be increased significantly in  the 

future. These future projects should focus on power and heat generation, natural gas substitution and 

cooling rather  than on gas flaring  as a means of exploiting the energy potential of biogas. 

 

4.4.3 Project developers and DOEs  

As the CDM registration procedure requires a high level of expertise, consulting companies exist which 

specialise in the preparation of project docum ents, methodology development, and requests for registration. 

52 CDM project developers are currently active in Brazil (see Annex 4).19 

The main biomass project developers in Brazil are Ecoenergy (41 projects), Ecoinvest (35), PTZ Bioenergy (6), 

Green Domus and KeyAssociados (5 projects each), AMBIO (4), and DEUMAN and MaxAmbiental (3  projects 

each). 

To be successfully registered under  the CDM, a project must be validated by a Designated Operational Entity 

(DOE). This is a company or institution officially accredited by the CDM Executive Board. The main DOEs 

operating in Br azil are AENOR, BV Cert, DNV, ICONTEC, RINA, SGS, TÜV-Nord and TÜV-Süd.20  
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Figure  5: Biogas Utilisation Options 

 

Source: FNR, 2008. 

5.1 Biogas util isation options  

Desulphurised and cleaned biogas can be used in as many different ways as natural gas. Figure 5 shows the 

options available for the use of this very versatile source of energy. In a heating system, for example, it can 

replace oil or gas. At present, biogas is mostly employed in combined heat and power plants (CHPs), and in 

Brazil it could also be used in cooling facilities or as a substitution for natural gas as a fuel. It could also be 

injected into the gas grid.   

The energy content of biogas is directly related to its methane content.  This in turn depends on the substrate 

and the process used and lies between 50 and 75 percent. One cubic metre of methane has an energy content 

of about 10 kilowatt-hours. If the biogas has a methane content of 60 percent, the energy produced by one 

cubic metre of biogas amounts to six kilowatt -hours or 1.5 to 3 kilowatt-hours of electrical energy.21 

Resolution No 16/2008 of the Agência Nacional do Petróleo, Gás Natural e Biocombustíveis (ANP) states that 

natural  gas in South Brazil has an energy content of 9.72 to 11.67 kilowatt-hours.22 This means that one cubic 

metre of biogas could replace 0.56 cubic metres of natural gas and one cubic metre of biomethane could 

replace about one cubic metre of natural gas. 

 

 

5 Use of biogas for energy and available technologies . 
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5.1.1 Combined (cooling), heat and power  

Combined heat and power (CHP) is the simultaneous utilisation  of heat and power from a single fuel or 

energy source such as biogas, at or close to the point of use. CHP can be used to provide  energy to a 

commercial, institutional or industrial facility, to mu ltiple facil ities, or towns and cities. 

The electricity in a CHP plant is produced with either an internal combustion engine, combustion turbines, 

microturbines, or fuel cells. The thermal energy in exhaust streams from power generation  is recovered with 

absorption chillers, desiccant dehumidifiers, or  heat recovery equipment for steam or hot water and used to 

operate space or process cooling and heating , or to control humidity in facilities.  

These integrated systems go by several names, including CHP or cogeneration, and CCHP (combined cooling, 

heat and power) or trigeneration . The installation of CHP and CCHP systems is associated with a number of 

benefits, including reduced energy costs, improved power reliability and increased energy efficiency, as well 

as an improved environmental and power quality. 23 

The ideal CHP system will be designed to meet the heat demands of the energy user, as it costs less to 

transport surplus electricity than surplus heat from a CHP plant. For this reason, CHP can be seen primarily as 

source of heat, with electricity as a by-product. 24 

The International Energy Agency (IEA) recommends that CHP systems be utilised at sites meeting the 

following crit eria:  25 

- A ratio of electricity to fuel costs of at least 2.5:1, 

- Relatively high requ irements for heating and/or cooling (e.g. an annual demand for at least 5,000 

hours), 

- The ability to connect to the grid (if present) at a reasonable price with the availability of back-up and 

top-up power at reasonable and predictable prices, and 

- Availabi lity of space for the equipment and (for non-DHC-related systems) short distances for heat 

transport.  

With conventional technology, up to 40 percent of the energy contained in biomethane can be converted 

into electricity. When the resulting surplus heat is  also used, the overall degree of efficiency (electrical and 

thermal) can be raised to about 90 percent.26 

 

5.1.2 Injection  of biomethane into the gas pipeline: biomethane as a substitute for    

natural gas  

Alongside its conventional role in electricity and heat or cooling, biogas can also be used as a substitute for 

natural gas by injecting biomethane into the gas pipeline. An alternative solution in Brazil would be to bottle 

the biomethane and deliver it to industries and hous eholds by truck.  

The use of biometh ane is a good alternative to the decentralised util isation  of biogas in CHPs and is especially 

interesting for biogas plants that are unable to utilise their surplus heat. Biomethane can be transported any 
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distance using the existing gas grid 

infrastructur e, and can be converted into 

electricity and heat or used for cooling where 

needed. However, upgrading  the biogas to 

biomethane  to meet natural gas quality 

standards is a costly process. 

The processing steps taken to obtain the 

minimum quality required de pends mainly on 

the choice of technology and the obtainable 

quality of the gas in the local grid. The main 

processing steps are desulphurisation, the 

removal of foreign matter and an upgrading of 

the methane from 60 percent to over 87 percent. 

The biomethane is fed into the network at 

injection stations , where the composition of the 

gas is determined and its compatibility with the 

local network established (see Figure 6). 

Although technically possible, injection  is only 

the best means of using biogas in some cases. A 

connection to the gas grid does not always exist, 

and a constant demand is not always 

guaranteed . In addition, it involves extra cost. As 

a result, the injection of biogas into the natural 

gas grid is mainly of interest to large biogas 

plants , who will find it profi table to invest in the 

necessary upgrading technology , and have the 

necessary connection to the grid.  

Instead of being fed into the pipeline , upgraded biogas may also be bottled and then used as a substitute for 

natural gas in industri es, households or fuel stations. This is a particularly interesting alternative in Brazil , 

where natural gas is widely used as source of energy and gas vehicles are common: Brazil has the second 

highest proportion of natural gas vehicles in the world, at a bout 1.5 million, and at 8 million also has the 

highest share of 'flex-fuel ' cars. These run on a blend of gasoline and ethanol, and some models have also 

been built as multi -fuel vehicles, running both on flexible  fuel and on a bi-fuel with natural gas.  

A demand for bottled biogas and biomethane would exist in Rio Grande do Sul, as there is a constant demand 

for natural gas in the industry and tran sport sector (see chapter 2). The injection of biogas into the natural gas 

grid is also a sound option for tho se places in Rio Grande do Sul where a connection to the grid is possible. 

This option is limited, however, as the natural gas grid is rather small: the Brazilian - Bolivian gas pipeline 

GASBOL has an extension of 184km in Rio Grande do Sul. A pipeline between Uruguaiana and Porto Alegre 

with a total length of 605km and  a connection to GASBOL via Santa Catarina and Paraná is currently being 

Figure 6: The various uses and stages of biogas 

conditioning  

 

Source: FNR,  2008. 
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considered. This would improve the distribution of nat ural gas in the south and south-east of Brazil. In 

addition , the Companhia de Gás do Estado do Rio Grande do Sul (Sulgás) operates a gas grid around Porto 

Alegre and a pipeline in the region of Caxias do Sul in the north of Porto Alegre. A map of the main pipelines 

in Brazil and Rio Grande do Sul can be downloaded at abegas.org.br or sulgas.rs.gov.br. 

 

5.1.3 Biomethane as a fuel  

In order to achieve higher electricity yields, researchers are currently working on  the use of biogas in fuel 

cells which convert the chemical energy from the processed biogas directly into electricity. In a fuel cell, 

hydrogen from biogas reacts with oxygen to form water vapour while producing electrical energy and heat. 

If biogas is to be used for this process, the hydrogen sulphide must be removed and the methane 

concentration increased . 

Today, fuel cells are expensive, but they run quietly and can reach degrees of electrical efficiency of up to 50 

percent. Fuel cell technology (with the exception of portable systems) is still being researched and could play 

a role in the use of biogas in the future. 27  

 

5.2 Biogas technologies on the market  

5.2.1 German technology  

5.2.1.1 German biogas industry and ma rket trends  

The combustion of biogas produced by fermenting biomass to generate electri city in CHPs has increased in 

popularity in Germany in recent years and has become an independent sector within the fast-growing 

bioenergy industry. Biogas is produced from a variety of sources in Germany: landfills, communal waste 

water, industrial and co mmercial organic waste, agricultural waste and energy crops. Only the last two are 

considered to be renewable energy sources in this country . In 2007, 22.4 billion kWh of biogas were 

produced, 49 percent of which came from landfill and sewage gas and 51 percent from commercial and 

agricultural bi ogas plants. 

In the EU 27, biogas production has continued to rise over the last few years, totalling  62 billion kWh in 2006. 

The largest growth was experienced in agricultural biogas plants and fermentation systems  for household 

waste. Germany is Europe's largest biogas producer, with around 4,300 agricultural biogas plants producing 

a total of 1,600MW of electricity . This is 9 times the capacity of 2001.28   

Figure 7 shows the development of biogas installations and the installed capacity in Germany. Lower Saxony 

and Bavaria are the main drivers of biogas development, with more than 50 percent of the total installed 

capacity in Germany. Potential still exists for biogas development on a large scale, particularly in Eastern 

Germany. The installations in Bavaria tend to be small scale due to the state's agricultural structure , while 

500 kWel installations are more prevalent in Länder with a large area of arable land due to the German feed-

in tariff structure. 29  

http://www.abegas.org.br/
http://www.sulgas.rs.gov.br/
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Figure 7: Number of biogas plants and installed capacity in MW in Germany 

 

Source: BMU/FNR, 2009. 

Germany is estimated to have an annual biogas potential of 70-100 billion kWh. This equates to roughly 10 

percent of the country's current energy consumption. Assuming a development in the possible yield  per 

hectare and an increase in agricultural land, there is a maximum potential of 120 billion kWh/a. 30  

A monitoring report on the German Renewable Energy Sources Act (EEG) reveals that less than 70 percent of 

the installed biogas capacity is currently used for CHP. In other words, the limited local demand for heat  

means that the efficiency ratio of these plants is not ideal. One solution could be to inject the biogas into the 

natural gas grid. A legal framework already exists for this in the Energy Industry Act (EnWG), the gas grid 

access regulation (GasNZV), and the EEG. However, the process requires a high level of cooperation between 

agriculture and the energy sector. 31 

Biogas plants first began supplying German gas grids in December 2006, and around a dozen are now active. 

Another twelve are currently in planning  and construction  stages. However, biogas plants erected by farmers 

wishing to ferment waste  from harvests and manure from livestock production still dominate the biogas 

production industry in Germany. Generally speaking, positive structural developments i n rural areas and the 

creation of wor kplaces are associated with the construction and operation of biogas plants.32 

5.2.1.2 Technical parameters and economic viability  

German companies are world leaders in biogas technology. With around 30 ,000 people already employed in 

this field of business, the biogas market is not only environmental ly significant , but also socially important. 

Most of the companies have many years of experience in the field, covering the construction, operation, and 

maintenance of biogas plants, biogas processing and associated services. Technologies for small 
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Table 7: Technical parameters for the various biogas installations 

  55 kW install ation  330 kW install ation  500 k W insta llation  

Volume of ferme nter  m3 420 2,400 3,000  

Gas output  m3/a 233,490 1,319,724 1,919,534 

Operating hours  h/a 8,000  8,000  8,000  

Net power production  kWh/a 397,276 2,286,584 3,484,732 

Net heat production  kWh/a 393,684 2,033,041 2,647,861 

Total costs  ņ/W 82,489 336,053 454,802 

Total ear nings ņ/W 73,270 409,459 393,627 

Source: FNR, 2008. 

cogeneration plants, storage and tank systems, and biogas analysis are also on offer. A list of German 

companies active in the field of biogas is attached as Annex 5. 

The current trend is towards larger plants and the use of energy crops, a decrease in the use of manure and 

waste, improvements in the delivery of standard technical components (such as solid input devices, 

agitators, and engines for biogas util isation ) and the development of specific plant concepts by individual 

suppliers.33 

The current development of biogas util isation  can be traced back to the EEG, which regulates remuneration 

for power from renewable sources such as biomass. While the average performance of installations in 

Germany lay at 60 kWel in 1999, it  had increased to over 300 kWel in 2008.34 The current maximum 

generation capacity amounts to about 1.5MW. 

Most of the German biogas installations and companies use  a two -step approach and work with two 

fermenters, with sizes up to 6,000m3. Table 7 shows the technical parameters for biogas plants of three 

different sizes, including  their installed c apacity and total costs and earnings.  

Regardless of size, there are some aspects which should be considered carefully before installing a biogas 

facility to guarantee its economically efficient and technologically sound operation:  

1. Choice of suitable technology, with expert and regular servicing  

2. Knowledge and careful selection of substrates 

3. Adaptation of plant to local conditions  

4. Exact monitoring and recording of the process to allow for adjustment and intervention in good time  

whenever necessary 



                           

 

 

B i o g a s  P o t e n t i a l  i n  R i o  G r a n d e  d o  S u l .  23 

5. Attention to improved nutrient composition by coordinating the choice, method of preparation and 

dosage of substrates 

6. Expedient use of rejected heat35 

 

5.2.2 Brazilian technology  

Biogas technology was already available in Brazil in the 1970s and 80s, when interest in this new technology  

was strong. According to the Methane to Markets Agriculture Subcommittee,  these early attempts were 

mainly uns uccessful due to badly dimensioned models, a lack of monitoring and recording of the process, 

and a lack of experience with the technology. 36 Renewed interest in biogas projects developed in line with 

the evolution of the CDM. Today about 40 CDM biogas projects exist, most of which flare the captured biogas.  

Even today only very few Brazilian companies provide biogas technology, and upgrading technology has to 

be imported. However, there is a growing interest in the academic world, and several organisations are 

investiga ting the use of biogas technology, including the Grupo Bioenergia e Meio Ambiente of the State 

University of Santa Cruz.37 The aim of the Brazilian Innovation Agency (FINEP), which reports to the Ministry 

of Science and Technology, is to finance scientific and technolog ical research and infrastructure. It has 

therefore set up a biotechnology fund to support the foundation of companies in the bi oenergy sector.38 

A list of national and international consulting  companies active in the field of biomass and CDM in Brazil is 

attached as Annex 4. 
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Pig production is a leading industry in Rio Grande do Sul, which comes second in a national comparison, with 

5.3 million animals and around 234,000 farms.  Pig breeding is thus an important economic factor.  At the 

same time, however, it also poses a danger to man and his environment.  Growing production, as well as 

insufficient storage and spreading areas increase the pressure on the environment, and the installation of 

biogas plants offers a way of minimising the negative environmental impact.  

The intensive pig farming in Rio Grande do Sul makes the region an ideal place for the widespread 

production of biogas.  The centres of pig production are based in the north and north -east of the state and a 

total potential of 96.7 million cubic metres of biogas or 67 million cubic metres  of biomethane  per year can 

be assumed. One of the challenges facing the production of biogas is posed by the low percentage of solids in 

the pig manure.  It  can be increased by improvements in troughs and manure management.  The extent to 

which using co -substrates to increase the volume of biogas is a sensible and viable option also depends on 

their availability.  This must be examined on a case-by-case basis. 

The biogas produced can be used in a variety of ways, ranging from the generation of electricity, heat and 

cooling to the substitution of natural gas by biogas, either in bottled form or by injecting it into the gas grid.  

It depends on the location of the plant being install ed which of these uses offers most advantages. Because of 

a constant demand for natural gas by industry and growing consumption in the transport sector, the 

substitution of natural gas with biogas in Rio Grande do Sul is an alternative to a fossil energy source worth 

exploiting.  If the region's biogas potential were to be used to its full extent for energy, it would account for 

around 0.9 percent of the electricity consumed or 8.4 percent of the natural gas used in Rio Grande do Sul. 

The use of biogas from pig farming alone would thus represent a valuable contribution to the sustainable 

supply of energy in Rio Grande do Sul. 
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Annex 1: 

 

 

 

 

 

 

 

 

 

Source: IBGE, 2006. 

 
Annex 2:  

Number of pig producers  according to area in RGdS  

Legal status: owners  only  

2006  

Area in ha Number of farms 

Total  199,874 

0 - 0.1  607 

0.1 - 0.2 407 

0.2 -  0.5 713 

0.5 - 1 1.864 

1 - 2 6.209 

2 - 3 7.362 

3 - 4 7.799 

4 - 5 7.195 

5 - 10  38.226 

10 - 20 59.849 

20 - 50 49.613 

50 - 100 11.196 

100 -  200 4.303 

200 - 500 2.770 

500 - 1000  1.091 

1000 - 2500 542 

2500 and above 128 

Source: IBGE, 2006. 

Annexes.  

Number of pig producers  according to legal status of area           

in RGdS 

2006  

Legal status of producer  Number of farms  

Total  234,069  

Owner 199,874 

Unclarified legal status  4,473 

Leasehold 10,547 

Partnership (parceiro) 4,898 

Occupant 11,125 

Producer without property 3,152 
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Annex 3: 

Type and number of animals according to farm size in Rio Grande do Sul  

Legal status of farmers: owners only  

2006  

Type of ani mal Farmed area  in ha Heads Total  

Total 

Total 5,097,600   

0 - 0.1 2,719   

0.1 - 0.2 2,728   

0.2 -  0.5 7,271   

0.5 - 1 21,796   

1 - 2 115,297   

2 - 3 118,262   

3 - 4 171,909   

4 - 5  154,135   

5 - 10  672,953   

10 - 20 1,397,803   

20 - 50  1,627,024   

50 - 100  510,658 4,208,438 

100 -  200 141,281   

200 - 500 88,794   

500 -  1000  34,980   

1000 - 2500 27,085   

2500  and above 2,905   

Producers without land -   

Market pigs                                                          

Total 4,537,423   

0 - 0.1 2,462   

0.1 - 0.2 2,506   

0.2 -  0.5 6,689   

0.5 - 1 18,619   

1 - 2 98,585   

2 - 3 102,954   

3 - 4 150,546   

4 - 5  138,489   

5 - 10  600 ,304   

 10 - 20 1,268,302   

20 - 50  1,430,972   

50 - 100  455,605 3,755,183 

100 -  200 127,319   

200 - 500 79,155   

500 -  1000  29,704   

1000 - 2500 22,869   

2500  and above 2,343   

Producers without land -   
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Source: IBGE, 2006. 

 

 

Number and type of animals according to farm size in Rio Grande do Sul                                                                                        

Legal status of farmers: owners only  

2006  

Type of animal  Farmed area in ha Heads Total  

Breeding pigs                                                    

Total 487,438   

0 - 0.1 202   

0.1 - 0.2 177   

0.2 -  0.5 476   

0.5 - 1 2,894   

1 - 2 15,125   

2 - 3 11,594   

3 - 4 19,592   

4 - 5  13,851   

5 - 10  62,159   

10 - 20 109,169   

20 - 50  173,985   

50 - 100  49,362 394.675 

100 -  200 11,772   

200 - 500 8,270   

500 -  1000  4,636   

1000 - 2500 3,715   

2500  and above 459   

Producers without land -   

Boars                                                                                  

Total 72,739   

0 - 0.1 55   

0.1 - 0.2 45   

0.2 -  0.5 106   

0.5 - 1 283   

1 - 2 1,587   

2 - 3 3,714   

3 - 4 1,771   

4 - 5  1,795   

5 - 10  10,490   

10 - 20 20,332   

20 - 50  22,067   

50 - 100  5,691 58.580 

100 -  200 2,190   

200 - 500 1,369   

500 -  1000  640   

1000 - 2500 501   

2500  and above 103   

Producers without land -   
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Annex 4:  

PDD consultants in Brazil  

PDD consultant  Type of organisation  Total  number 

of pr ojects  

Number   of projects  

rejected by DOEs 

Biomass 

energy  

Methane 

avoidance  

ADD Consultoria Sustainable growth 1   0 1 

Adecoagro Food and energy 1   1 0 

AES Tietê Hydro utility  1   0 0 

Altran TCBR Consultant 1   1 0 

Amazon Carbon CDM consultant 3   0 3 

AMBIO CDM consultant 5   4 0 

ARAUNA 
Energy and environmental  

consultant 

1   0 0 

ARCADIS Tetraplan Environmental consultant  2   0 0 

Ativos Técnicos e Ambientais CDM consultant (=ATA) 4 1 2 0 

Bioma Desenvolvimento 

Sustentavel 

Biomass 1   0 0 

BioFinance CDM consultant 1   0 0 

BrasCarbon Consultoria CDM consultant 6   0 6 

Brescel Energy CDM consultant 1   0 1 

Carbotrader CDM consultant 6 1 0 0 

CBEM 
Centro Brasileiro de Energia 

e Mudança do Clima 
1   1 0 

CERAN Hydro utility  1   0 0 

Ciclo Ambiental Engenharia SD engineering 1   1 0 

Clean Air S.A. CDM consultant 4   0 0 

COPPE-UFRJ University 2 1 1 0 

C-Trade Comercializadora de 

Carbono 

CDM consultant 2 1 0 0 

DEUMAN Energy and CDM consultant  12 1 3 0 

Ecobio Carbon Empreendimentos 

Ecológicos 

Biogas CDM consultant 5   0 5 

Ecoinvest CDM consultant 101 28 35 4 

Ecologica Assessoria CDM consultant 7 3 2 0 

Econergy Renewable power 

consultant 

66 6 41 3 

Enerbio Consultoria CDM consultant (renewable 

energy) 

6 1 1 0 
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Source: UNEP Risoe Centre, 2009. 

PDD consultants in Brazil  

PDD consultant  Type of organisation  Total  nu mber 

of pr ojects  

Number   of projects  

reject ed by DOEs 

Biomass 

energy  

Methane 

avoidance  

Energias do Brasil 
Utility (controlled by 

Enegias do Portugal) 
3 2 0 0 

Green Domus CDM consultant 7   5 0 

Herjack Engenharia Engineering consultant 1   0 0 

Instituto Totum CDM consultant 8   2 3 

KeyAssociados CDM consultant 9 1 5 0 

LOGICarbon Assessoria Ambiental Carbon offsets 1   0 1 

Lumina Energia CDM consultant 1   0 0 

MaxAmbiental CDM consultant 3 1 3 0 

MD Papéis Paper 1   0 0 

Multiambiente  CDM consultant 2   0 0 

MundusCarbo Environmental solutions 6   1 1 

Novagerar Ecoenergia Waste 2   0 0 

PETROBRAS Oil company 2   0 0 

Plant Planejamento e Ambiente Agro engineering 2 1 2 0 

Pro Carbono CDM consultant 2 2 2 0 

PTZ Bioenergy Biomass technology 6   6 0 

RAETCH á Energy Conversion 

Systems 

Fuel cells 1 1 1 0 

Rodeio Bonito Hidrelétrica Independent power 

producer 

1   0 0 

SENAI Industrial development 1   1 0 

Service Energy Gestão de Energia Energy consultant 1   0 0 

SIIF Énergies do Brasil Wind energy developer 1   0 0 

Sol Coqueria Tubarão Metals 2   0 0 

SUEZ Ambiental Solid waste consultant 1   0 0 

University of São Paulo University 1   1 0 

Usina Coruripe Sugar 2   2 0 

Usina Santa Terezinha Sugar 1   1 0 
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Annex 5: 

German companies in the field of biogas and co generation  

Company Activities and products  

Biogas Nord AG  

Werningshof 2-4 

33719 Bielefeld 

Tel.:  0521/ 557 507 á 736 

Fax:  0521/ 557 507 á 33 

Full scope of biotechnology services from concept design and 

detailed planning through plant manufacturing and operation to 

service and support 

BKN biostrom AG  

Große Elbstraße 45 

22767 Hamburg 

Tel.: 040/ 357 188 á 60 

Fax:  040/ 357 188 á 62  

Project planning and service for biogas plants 

CES-TEC GmbH 

Dohrweg 20 

41066 Mönchengladbach 

Tel.: 02161/ 999 37 á 0 

Fax: 02161/ 999 37 á 460  

Planning, construction, operation and maintenance of waste 

management facilities (biogas, waste water technologies, plant 

services, facility design 

EnerCess GmbH   

Robert-Bosch-Straße 7 

32547 Bad Oeynhausen 

Tel.: 05731/ 15339 á 48 

Fax: 05731/ 15339 á 30 

Manufacturing of turnkey biogas plant solutions, planning, 

optimisation, service and maintenance 

G.A.S. Energietechnologie GmbH 

Hessestr.  57 

47809 Krefeld 

Tel.: 02151/ 5255 á 0 

Fax: 02151/ 5255 á 555 

Project development, plant engineering, contracting and 

operation, service 

GMK  

Gesellschaft für Motoren und Kraftanlagen mbH  

Reuterstraße 5 

18211 Bargeshagen  

Tel.: 038203/ 77 58 á 0 

Fax: 038203/ 77 58 á 20  

Planning, production, construction and maintenance of power 

station;, ORC modules for applications in the field of geothermal 

energy, the use of waste heat and biomass 

HAASE Energietechnik AG 

Gadelander Straße 172 

24531 Neumünster 

Tel.: 04321/ 878 á 0 

Fax: 04321/ 878 á 29 

Biogas plants, MBT plants: manufacturing, components supply 

(CHP units, flares stacks, booster units, membrane systems):   

Operation, service, contracting 

Hese Biogas GmbH  

Magdeburger Str. 16 B 

45801 Gelsenkirchen 

Tel.: 0209/ 98099 á 900 

Fax: 0209/ 98099 á 901 

Manufacturer of biogas plants, planning of mechanical biological 

treatment systems, turnkey construction, service 

MT-Energie GmbH & Co.KG 

Vor dem Seemoor 1 

27404 Rockstedt 

Tel.: 04285/ 9244 á 0 

Fax: 04285/ 9244 á 10 

Advice, planning, planning permissions, construction of biogas 

plants, biological process support, turnkey facilities, gas storage 

units, agitator technology, solids input technology  
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Source:  Internationales Wirtschaftsforum Regenerative Energien (IWR), 2009. 

 

 

 

German companies in the field of biogas and cogeneration  

Company Activities and products  

PlanET Biogastechnik GmbH  

Up de Hacke 26 

48691 Vreden  

Tel.: 02564/ 39 50 á 52 

Fax: 02564/ 39 50 á 50 

Planning, construction and commissioning of biogas plants, 

concepts and feasibility studies, assembly, supply, service and 

maintenance 

Pro2 Anlagentechnik GmbH  

Schmelzerstr. 25 

47877 Willich 

Tel.: 02154/ 488 á 111 

Fax: 02154/ 488 á 115 

Development, construction, maintenance and support of CHP, gas 

treatment and booster units of modular and/or container design 

ÖKOBiT GmbH   

Jean-Monnet-Str. 12 

54343 Föhren 

Tel.: 06502/ 93859 á 01 

Fax: 06502/ 93859 á 49  

Financing, concepts, planning, construction and service for crop 

production, biogas production and treatment to natural gas 

quality, and biogas/natural gas fuel station 

Schmack Biogas AG  

Bayernwer1k 8 

92421 Schwandorf 

Tel.: 09431/ 751 á 0 

Fax: 09431/ 751 á 204  

Planning, implementation and operation of turnkey biogas plants, 

technical and biological commissioning, service, maintenance 

and operation; contracting  

SES Service Energiesysteme GmbH  

Kömmlitzer Str. 5 

04519 Rackwitz 

Tel.: 030/ 6392 á 1081 

Fax: 030/ 6392 á 1087  

Manufacturer, plant engineer, maintenance and service for CHP 

units, maintenance and project planning for CHP installations 

UTS Biogastechnik GmbH  

Grüntegernbach,   Hauptstr.1 

84405 Dorfen 

Tel.: 080 82/ 9305 á 0 

Fax: 080 82/ 9305 á 50 

Advice, planning, project planning, maintenance of biogas plants, 

pump and agitator technology, manure technology 

WELtec BioPower GmbH  

Zum Langenberg 2 

49377 Vechta 

Tel.: 04441/ 999 78 á 0 

Fax: 04441/ 999 78 á 8 

 

Planning, production, maintenance and international distribution 

of stainless steel biogas plants 

Xergi Biogas GmbH  

Fürstenwalder Chaussee 5 

15526 Bad  Saarow 

 

Tel.: 033631/ 6480 71 

Advice, planning, financing, construction, service etc. related to 

biogas plants 
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