
 

XVIIth World Congress of the International Commission  
of Agricultural and Biosystems Engineering (CIGR) 

Hosted by the Canadian Society for Bioengineering (CSBE/SCGAB) 
Québec City, Canada   June 13-17, 2010 

POSITIONING ANAEROBIC DIGESTION SYSTEMS IN THE SWINE SECTOR  
IN QUEBEC: A TECHNICAL AND ECONOMIC STUDY 

 
M.-A. RICARD1, C.B. LAFLAMME2, C. CHAREST3, F. FORCIER4, F. PELLETIER5, 
S. GODBOUT5, S.P. LEMAY5, V. DROLET1, M.-P. LACHANCE1, P. LEVASSEUR6, 

F. POULIOT1 

 
1  Centre de développement du porc du Québec inc. (CDPQ), 2795, boulevard Laurier, bureau 340, Québec 

(Québec)  G1V 4M7, CANADA, maricard@cdpqinc.qc.ca  
2  Hydro-Québec - Institut de recherche LTE, Shawinigan (Québec) CANADA 

3  Fertior - Division traitement, Saint-Bernard (Québec)  CANADA 
4  Solinov, Saint-Jean-sur-Richelieu (Québec)  CANADA 

5  Research and Development Institute for the Agri-Environment (IRDA), Québec (Québec)  CANADA 
6  IFIP - Institut du porc, Paris, FRANCE 
 
CSBE101515 – Presented in Section IV: Rural Electricity and Alternative Energy 
Sources Conference 
 
ABSTRACT The goal of this study was to position on-farm anaerobic digester using 
technical and economic analyses based on scenarios adapted to the regulatory and 
economic context of the swine sector in the province of Quebec where there is so little 
experience with this type of process so far. For the present study, three scenarios were 
selected in order to represent, as closely as possible, operating conditions in this swine 
sector to perform this global technical and economic analysis. An economic analysis was 
carried out to determine the profitability of each scenario. Preliminary results indicate 
that the profitability of this type of project under conditions prevailing in Quebec is 
hardly profitable. 

If thermal use of biogas is considered, the challenge is to produce biogas at a cost lower 
than that of natural gas ($0.46/m3 of methane at 0oC and 1 atm) whereas the best-case 
scenario in the present study shows a production cost of $0.97/m3 of methane. Different 
incomes, other than biogas sale, can improve the profitability of the scenarios. 

If biogas is used to generate electricity, the issue at stake is to produce electricity at a 
price of less than $0.0746/kWh (Hydro-Québec, 2010) when it is used directly at the 
farm, or to obtain a price of $0.112/kWh in cases where it can be resold on the electrical 
grid by tendering through Hydro-Québec. These market prices are significantly lower 
than the electricity production cost laid out in the most realistic scenario ($0.46/kWh).  
 
Keywords: biogas, hog farm, bio-energy, economic analysis, technical analysis 
 
INTRODUCTION Over the last several years, Canadian agricultural producers have 
seen their energy fees (propane, electricity, etc.) increase substantially which affect their 
profitability. The producers are interested in looking for new energy sources. On-farm 
biogas production would appear to be an interesting solution in order to reduce the swine 
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production cost by reducing the energy bill or by diversifying revenue sources through 
the sale of gas, electricity and/or heat. 

In spite of the environmental benefits associated with anaerobic digester and in spite of 
subsidies in the context of the Quebec swine sector, it has not yet been demonstrated that 
this system is economically viable. 

Anaerobic digestion and the Quebec swine industry In 2008, two anaerobic digesters 
were functioning on two hog farms (Beauregard, 2008). These two sites used biogas to 
replace propane for heating their hog barns. In Quebec, there is no large-scale site 
production producing electricity on farm. Indeed, there are many constraints or Quebec-
based realities that make the technology difficult to apply such as: 

• Major technical deterrents that make it difficult to tie into the electrical grid; 
• The low electricity cost - $0.746/kWh (Hydro-Québec, 2010) and energy cost in 

Quebec in general; 
• Major investment involved in setting up an on-farm biogas processing unit; 
• Severe economic hardship in the pork market over the last several years; 
• Problems storing excess biogas when demand is low; 
• Difficulties for producers who have serious excess phosphorus in meeting regulatory 

standards for phosphorus with this type of system; 
• On farms which have serious excess phosphorus, it is necessary to add a phase 

separation system (e.g., a centrifuge decanter), thus increasing costs; 
• Government financial aid for investment is available. However, there is no 

worthwhile financial incentive for reselling biogas-generated energy for thermal use 
at the present time; 

• Materials with good potential biogas yield that are currently available in Quebec are 
in competition with the bio-fuels industry. 

 
Goal of the study Given the above, the goal is to study the viability of anaerobic 
digestion on Quebec hog farms using technical and economic analyses of typical 
scenarios taking into account technical, economic, agronomic and environmental aspects. 

EVALUATING THE POTENTIAL OF ON-FARM ANAEROBIC DIGESTION IN 
THE SWINE SECTOR For each of the three scenarios, planning of the input mixtures 
was carried out using the MATTEUS utility, version 5 (Hydro-Québec, Shawinigan, QC) 
and took into account the main limiting criteria including the concentration of ammonia 
nitrogen and the dry matter content of the final mixture. The MATTEUS utility allowed 
to evaluate the quantity and the caloric potential of the biogas produced as well as the 
quantity and characteristics of the digestate. 

From an agronomic point of view, deriving value from the digestate by spreading it on 
agricultural land was considered for all scenarios. In order to evaluate the impact on the 
surface areas needed for spreading, a simulation of a plan for agro-environmental 
fertilization for scenario 1 was carried out, adhering to regulations laid down for the 
province of Quebec. 

From an environmental point of view, a life-cycle assessment was carried out making 
reference to greenhouse gas emissions from scenario 1. The analysis sets out two options: 
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a reference option (current situation) and an option with anaerobic digestion. This study 
allowed to verify the impact of anaerobic digestion on greenhouse gas emissions for this 
scenario. 

The economic analyses were carried out in order to be as exhaustive and as precise as 
possible so as to evaluate the profitability of each of the three scenarios in the case where 
biogas was used thermally. As well, in scenarios 1 and 3, an economic analysis of co-
generation (electricity production) was carried out. 

It is important to note that the three scenarios presented in the document can still be 
optimized. Costs involved in the investments may vary greatly from case to case. The 
costs used in this study come from suppliers and consultants. Since each case is unique 
and has its own specific characteristics, the data presented in the document are supplied 
for information only. 

Scenario 1: Value derived from using biogas to meet thermal needs of a feed mill site 
adding inputs with a high methanogenic potential or using biogas by co-generation 
to sell electricity on the grid Scenario 1 involves a feed mill in the Montérégie area. The 
initial goal was to replace natural gas usage by biogas produced on-farm in order to heat a 
hot water boiler used in producing feed. The value of using biogas by co-generation was 
also studied in order to evaluate the potential of this industry. The mill is located 3.5 km 
from the anaerobic digester site closed of the pig finishing building. The distinctive 
feature of this scenario is the proximity and availability of high-potential methanogenic 
input which can be added to the liquid hog manure (table 1). This project is potentially 
interesting because the feed mill has high energy requirements in order to heat the boiler 
24 hours a day, 5 days out of 7 when the mill is running. This represents a 70% rate of 
biogas use over a week of operation. For the two remaining days, since the biogas cannot 
be stored, it is burnt off by flaring. 

Table 1 Input recipe for scenario 1 

Inputs Unit Quantity 
Pork processing sludge t/yr 1,000 
Chicken processing sludge t/yr 12,000 
Pig manure (growing-finishing) (transfer pit) t/yr 2,550 
Feed wastes t/yr 270 
Grain screenings t/yr 550 

Yearly total t/yr 16,370 
Dry matter content of the recipea % 12.7 
Carbon-nitrogen ratio --- 11.0 
a Dry matter content presented in this table corresponds to a weighted average of the inputs as received. 
 
Scenario 2: Value derived from using biogas to meet thermal needs of a feed mill site 
adding inputs with a lower methanogenic potential Scenario 2 takes into account 
biogas production on a feed mill site located in the Lanaudière region. The owner has 
several hog and poultry farms in the region. The distinctive feature of this scenario is that 
it uses input that comes from the farm (pig and poultry manure and residue from field 
crops) (table 2) The value of producing biogas in this scenario aims at replacing the use 
of natural gas to supply the feed mill boiler, as it was the case in scenario 1. 
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Table 2 Input recipe for scenario 2 

Inputs Unit Quantity 
Piglet manurea t/yr 1,021 
Sow manurea t/yr 3,560 
Growing-finishing manurea t/yr 899 
Poultry manurea t/yr 74.7 
Poultry straw beddinga t/yr 110.8 
Feed mill residuesa t/yr 42.5 
Pig carcassesa t/yr 75 
Off-farm pig manure t/yr 16,931 
Off-farm poultry manure t/yr 971 
Crop residuesb t/yr 1,515 

Yearly total t/yr 25,200 
Dry matter contentc % 9.3 
Carbon-nitrogen ratio --- 7.4 
a These inputs come from the farm with the biogas system. 
b Originating from the farm site and external farms. 
c Dry matter content presented in this table corresponds to a weighted average of the inputs as received. 
 
Scenario 3: Value derived from using biogas to meet thermal needs on a hog 
production site with input from both farm and municipal sectors or using biogas by 
co-generation to sell electricity on the grid The third scenario involves a pork producer 
(farrow to finish) located in the Beauce region. This region is considered to have excess 
phosphorus. In opposite to the two other scenarios, any biogas produced would be used to 
heat the farm buildings or to produce electricity. The biogas is produced from various 
inputs available on the farm (liquid pig manure and crop residue). This scenario differs 
from the others because it uses food residue coming from the municipal sector (table 3). 

Table 3 Input recipe for scenario 3 

Inputs Unit Quantity 
Farrowing barn manure t/yr 3,479 
Nursery manure t/yr 1,900 
Growing-finishing barn manure t/yr 7,866 
Crop residues t/yr 330 
Food wastes from the municipality t/yr 1,400 

Yearly total t/yr 14,975 
Dry matter contenta % 8.0 
Carbon-nitrogen ratio --- 7.6 
Dilution water t/yr 804 
a Dry matter content presented in this table corresponds to a weighted average of the inputs as received. 
 
RESULTS OF THE TECHNICAL AND ECONOMIC ANALYSIS For each of the 
three scenarios, the quantities and characteristics of the biogas and the digestate are set out in 
table 4. 
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Table 4 Biogas and digestate quantity and characteristics for scenarios 1, 2 and 3 

  Scenario 1 Scenario 2 Scenario 3 
Biogas     
Gross biogas production m3/yr 1,142,127 968,966 525,341 
Net biogas production m3/yr 1,016,864 749,487 389,068 
Methane concentration of net biogas % vol. 57.0 50.8 50.7 
Biogas methane equivalent m3/yr 579,612 380,739 197,257 
Net lower heating value (LHV)a GJ/yr 21,911 14,393 7,457 
Digestate     
Mass t/yr 14,912 23,888 15,068 
Dry matter content % 7.4 5.7 4.5 
Carbon-nitrogen ratio --- 4.4 3.2 3.2 
Ammonia nitrogen (before dilution) g/L 4.26 3.35 3.16 
Ammonia nitrogen (after dilution) g/L --- --- 2.99 
a  Calculated according to methane equivalent, times 10.501 kWh/m3 CH4 (U.S. Environnmental Protection 

Agency, conversion tool available at http://www.epa.gov/cmop/resources/converter.html) and 
277.78 kWh/GJ. 

 
Scenario 1 produces the most biogas yearly and does so with the smallest quantity of 
digestate, since the sources of very methanogenic inputs have been included in high 
proportion in the mixture (meat processing sludge). 

Agronomic aspects When off-farm inputs are added to liquid manure, there is an 
additional quantity of fertiliser included in the digestate that has to be managed. 
Consequently, the nitrogen, phosphorus and potassium loading is also increased. If the 
producer is in a zone with excess phosphorus, these added inputs will increase the excess 
and, thus, significantly increase the land surface area required to spread the manure. A 
simulation was carried out in order to determine the impact on quantities that would have 
to be managed by spreading for scenario 1. The quantity of digestate produced is six 
times greater than the initial quantity of liquid manure to be managed. This, in turn, 
requires a spreading area significantly larger than the initial surface area. 

Environmental aspects In the scenarios presented, the environmental impact is mainly 
concentrated on the two following aspects: greenhouse gases (GHG) and the deriving 
value from digestate on agricultural land. 

A life-cycle assessment was carried out based on scenario 1 to evaluate the impact of 
anaerobic digestion on GHG. The analysis sets out two options: a reference option 
(current situation) and an option with anaerobic digestion. Anaerobic digestion allows for 
a 21% reduction in GHG emissions or of 591 t CO2e yearly. This decrease is due to 
replacing natural gas by biogas. This reduction in GHG is equivalent to emissions from 
an average farrow to finish hog farm with 200 sows (Pelletier, 2010). 

Economic aspects 
Determining the value of biogas for thermal use The effects of using biogas to fuel hot 
water boilers (scenarios 1 and 2) and to heat hog barns located near the anaerobic digester 
(scenario 3) have been studied. Specific data have been used to determine the value of 
biogas for thermal use for these scenarios (table 5). For scenarios 1 and 2, the goal was to 
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supply the boiler, which functions at 70% capacity, whereas for scenario 3, the goal was 
to replace propane heating. 

Table 5 Economic analysis for scenarios 1, 2 and 3 for thermal use and impacts on 
annual net benefit (biogas production unit)a 

 Scenario 1 Scenario 2 Scenario 3 
Total investment cost $ 2,610,343 2,134,311 1,671,052 
Investment grants $ 652,586 533,578 300,000 
Total net cost $ 1,957,757 1,600,733 1,371,052 
Loan durationb yr 16 18 17 
Annuityc $/yr 136,448 103,506 91,891 
Annual operationnal costs     
Pump and engine operation costs $/yr 21,900 21,900 21,900 
Maintenance and repair $/yr 76,030 57,094 42,828 
Labour costs $/yr 24,000 24,000 24,000 
Insurances $/yr 21,697 17,839 13,716 
Spreading costsd $/yr 65,463 8,593 12,585 
Property taxese $/yr 1,192 1,728 1,355 
Planning and supervision for the 
digestate valorization $/yr 45,000 45,000 45,000 

Sub-total of the annual operational costs $/yr 255,282 176,154 161,384 
Total of the annual costs including 
annuity $/yr 391,730 279,660 253,275 

Incomes     
Tipping fees (off-farm source materials) $/yr 520,000 --- 112,000 

Biogas selling price (100% methane)f $/m3 0.46 0.46 0.46 
Biogas saleg $/yr 186,635 122,598 11,224 

Total incomes $/yr 706,635 122,598 123,224 
Annual net benefit $/yr 314,905 -157,062 -130,051 
Biogas production cost (100% methane)h $/m3 0.97 1.05 10.70 
a  Costs and prices are based on the annual net quantity of biogas in methane equivalent. 
b  The loan duration was calculated according to a weighted average of the economic lives of the equipment 

and infrastructures. 
c  Calculated with an interest rate of 5.10%/year. 
d  Only the additional quantities of inputs were considered in the additional expenses of spreading.  
e  Only the pits, buildings, structures and land surface for the infrastructures were considered to calculate the 

taxes. 
f  The selling price used is based on the price of natural gas of one of the scenarios. 
g  A rate of biogas use of 70% was considered for scenarios 1 and 2, and 12% for scenario 3. 
h Production cost for each m3 used.  
  
The anaerobic digestion unit was considered as a separate entity from the rest of the 
business for all three scenarios. First of all, annual reimbursement on investment in 
capital and interest (yearly payments or annuity) represented a significant portion of 
annual expenditures (35%) for all scenarios and this takes into account the fact that 
financial aid represents 25% of the total amount of the investment. Where operating costs 
are concerned, it represents the majority of annual expenditure (65%). Financial aid for 
these investments allows for a reduction in yearly payments, but, in spite of this, the 
operating costs will not be reduced and will still have a major impact on the economic 
balance sheet. The cost of planning and supervising the process of deriving value from 
the digestate, as well as insurance costs and spreading costs are often omitted or 
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underestimated in economic analyses whereas they have a heavy impact on the operating 
costs (around 30%). 

According to the profitability analysis, only scenario 1 can be deemed to be profitable 
with a net annual gain. This can be explained by the significant revenue coming from 
tipping fees from meat processing sludge, which has a very high methanogenic potential 
compared to liquid pig manure. As well, the high rate of annual use of biogas (70%) 
helps to obtain revenue. On the other hand, profitability of this project is fragile because 
it is dependant on the income generated by the tipping fees on meat processing sludge. 
Meaning that any drop in tipping fees will have a negative impact on the profitability of 
this scenario, unless there is a guaranteed price over the length of the payback. 

Scenarios 2 and 3 show a net loss and thus run deficits. It is interesting to note that yearly 
payments are lower than the annual deficit of both scenarios 2 and 3. And, for these 
scenarios, operating costs alone exceed income. As regards revenue, scenario 2 will, for 
the most part, run a deficit, because no revenue is generated by tipping fees for input and 
the methanogenic potential of the mixture is relatively weak. For scenario 3, profitability 
is affected by the low rate of annual biogas use, around 12%, for heating the barns. 

In scenario 3, there is a fixed annual rate of use (12%) based on annual propane 
consumption (35,400 litres) to heat the hog barns near the anaerobic digester as related to 
the net total of biogas produced. Annual biogas production is 389,068 m3. Only 
48,125 m³ is used to heat the farm buildings. Theoretically, the unused biogas quantity 
which is 340,943 m³ (172,858 m³ 100% methane) could be sold at the price of $0.46/m³ 
and generate a supplementary income of $79,515 for the farm. 

Finally, in order for the anaerobic digester to generate a 5-year payback for all 
scenarios (1, 2, 3), the selling price of biogas (pure methane) would have to be $0.65, 
2.25 and 17.03/m3 respectively. This is higher than the approximate current price of 
natural gas in Quebec. In cases where a 10-year payback could be tolerated, the selling 
price would change to $0.17, 1.65 and 11.47/m3. Based on natural gas prices, only 
scenario 1 would present a lower cost of selling biogas. 

As a result, in order to foster profitability of scenarios 2 and 3, as well as to optimize the 
costs of investment, means must be found to decrease operating costs. At the same time, 
revenue must be increased by charging tipping fees on input incorporated into the 
digester and by maximizing the rate of yearly biogas use. 

Given that 100% of the biogas produced is not used annually in the present scenarios, it is 
necessary to find profitable solutions in order to find additional income from the unused 
biogas. Scenarios 1 and 2 take into account a 70% fixed rate of use while the rate for 
scenario 3 is only 12%. 

Deriving value from biogas through electrical use This section aims at analysing the 
benefits of using biogas to supply generators to produce electricity for scenarios 1 and 3. 
The working hypothesis is that energy thus produced would be resold to the electrical 
grid. The heat produced by the generator is also used to heat the digesters and the 
buildings. 
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Since the co-generation unit can use up to 95% of raw biogas produced, this explains the 
difference in the selling price of biogas (or purchase price) between tables 5 and 6 (for 
scenario 1: $0.65/m3 and $0.24 $/m3). Table 6 sets out the data that relate to deriving 
value from biogas for electrical use for these scenarios. 

Table 6 Economic analysis for scenarios 1 and 3 for electric use and impacts on annual 
net benefit (biogas production unit) 

 Scenario 1 Scenario 3 
Total investment cost (without investment grants) $ 697,961 429,605 
Investment grants $ n.d. n.d. 
Loan duration yr 20 20 
Annuitya $/yr 42,362 26,074 
Annual costs    

Quantity of biogas purchasedb m3/yr 1,085,189 498,987 
Biogas costc $/m3 0.24 0.83 

Annual biogas purchase $/yr 260,445 414,159 
    
Annual operationnal cost    

Annual operation costd $/yr 15,000 15,000 
Maintenance and repaire $/yr 34,598 15,911 

Insurances $/yr 5,530 3,350 
Sub-total of the annual operational costs $/yr 55,128 34,261 

Total of annual costs including annuity and biogas 
purchase $/yr 357,935 474,494 

Incomes    
Amount of sold heatf GJ  3,055 1,062 

Heat selling priceg $/GJ 12.17 12.17 
Heat sale $/yr 37,179 12,925 

Amount of sold electricity kWh 2,191,210 1,007,718 
Electricity selling priceh $/kWh 0.112 0.112 

Electricity sale $/yr 245,416 112,865 
Sub-total $/yr 282,595 125,790 

Annual net benefit $/yr -75,340 -348,704 
Electricity production costi $/kWh 0.15  0.46 
a  Calculated with an interest rate of 5,10%/year. 
b  Annual gross biogas quantity which can be consumed by the generator according to the methane 

concentration. 
c  Values represent the biogas purchase cost by the co-generation unit to get a payback of 5 years by the 

biogas production unit. 
d  Amount related to the system supervision for the daily operations.  
e  Amount related to the equipment operation, including labour. 
f  The amount of sold heat represent 50% of what is produced. The energy that is sold comes from the 

annual heat produced (kWh/yr) converted in GJ /yr using 1 GJ equals to 277.78 kWh. 
g  The price is based on the methane LHV at 100% concentration: 0.037801 GJ/m3 (U.S. Environmental 

Protection Agency. So, the cost for a thermal GJ is estimated to $12.17/GJ ($0.46/m3 ÷ 0.037801 GJ/m3).  
h  Average energy repurchase produced by co-generation for proposal kept by Hydro-Québec (Hydro-

Québec, 2009). 
i For the quantity of electricity sold. 
 
For purposes of economic analysis, the co-generation unit was considered to be separate 
from the anaerobic digestion unit. As well, the hypothesis was that, annually, the unit 
produces electricity 95% of the time. When this study was carried out, financial aid for 
production of electricity was not taken into account. However, it would be worthwhile to 
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see if such aid was available. Just as for the anaerobic digestion unit, the operating costs 
(15%) are higher than the yearly payments (12%). In fact, the cost of producing 
electricity depends mainly of biogas cost, which represents 73% and 82% of the total 
costs for scenarios 1 and 3 respectively. Hence, the importance of producing biogas more 
cheaply. As far as analysis of profitability is concerned, neither of the scenarios is 
profitable; both end up showing losses. This is explained by revenues from the sale of 
electricity and heat being too weak along with the cost of supplying biogas being too 
high. 

In order to have a 5-year payback for the co-generation units, the selling price of 
electricity for scenarios 1 and 3 would have to be $0.21 and $0.54/kWh respectively. 
These selling prices are clearly higher than the purchase price of $0.112/kWh proposed 
by Hydro-Québec in response to a call for tenders issued in December 2009 concerning 
the purchase of renewable energies (Hydro-Québec, 2009). In order to lower the selling 
price of electricity, the purchase price of biogas must be lowered. 

However, in the eventuality that a 10-year payback for the anaerobic digestion unit might 
be considered for the same scenarios, the selling price of biogas would change to 
$0.06/m3 and $0.56/m3 respectively. The co-generation unit could then sell electricity at 
$0.12/kWh and $0.41/kWh for scenarios 1 and 3 respectively and get a payback of 
5 years. This selling price for electricity for scenario 1 is similar to the purchase price 
from Hydro-Québec. 

DISCUSSION Given the prevailing low cost of energy and based on the analysis of 
these three scenarios, it is necessary to have solid, stable income in order to cover the 
operating costs and the yearly payments that such a project carries with it. And this 
remains true in spite of any government aid for major investments. 

The present study demonstrates that, in order to obtain a 5-year payback, the selling cost 
of biogas is high compared to the price of natural gas. To lower this cost, it would be 
essential, based on these scenarios, to get important income from tipping fees for off-farm 
input that would be incorporated into the digester. 

More specifically, for thermal use in conditions prevailing in Quebec, the challenge is to 
produce biogas at a lower price than that of natural gas ($0.46/m3, paid by producers), 
whereas the best-case scenario in the present study shows a biogas production cost of 
$0.97/m3 (100% methane). For the anaerobic digester, in order to generate a 5-year 
payback for this scenario, the selling price of biogas (pure methane) would have to be 
$0.65/m³. But it is important to keep in mind that in this scenario, tipping fees constitute a 
substantial source of income for the project. Where electricity is concerned, the challenge 
is to produce electricity at a price lower than $0.0746/kWh (Hydro-Québec, 2010) when 
used directly at the farm or to hope for $0.112/kWh in the case where it could be resold to 
the electrical grid by tenders to Hydro-Québec. These market prices are lower compared 
to the production cost of electricity in our most realistic scenario ($0.46/kWh).  

As well, hog producers must set out clear objectives concerning the reasons why they 
want to install the technology. As well, they must be sufficiently well-informed in order 
to adequately evaluate the technical and economic risks associated with such a project. If 
the producer’s goal is to produce energy and, at the same time, fix a problem of excess 
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phosphorus, he must take phase separation into account. In the scenarios, phase 
separation was not considered since this step carries with it additional costs. Furthermore, 
adding input to the liquid manure for producers having such excess will exacerbate the 
problem. 

Many comparisons have been made to Germany, a country which offers significantly 
higher feed-in prices. For example, in the German program, considering all of the 
bonuses offered for electricity produced by a generator (power under 150 kW) using 
renewable energy, it is possible to collect a maximum of 0.31€/kWh ($0.49CA/kWh, 
August 2009) (Köttner, 2008, cited by Agrihebdo, 2009), which is much higher than the 
feed-in tariff in Quebec. 

CONCLUSION Current conditions for energy prices are such that installing anaerobic 
digestion systems on hog farms in Quebec is hardly profitable at the present time. On the 
other hand, if financial incentives or special subsidies for energy purchase were similar to 
those in Germany, the projects could be profitable. Hence, the importance of having a 
good grasp of the various parameters in each country when it comes time to make 
comparisons. 
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