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Abstract 

The poultry industry in Nigeria has gone through series of developmental stages in the last forty years. One of the major 

problems is the accumulation of large amount of wastes, especially manures and litters, generated by intensive production of 

poultry. Poultry industry is also facing energy related problems to remain in business and have their break-evens. This study 

evaluated the engineering economic viability of the process of biogas generation from these poultry droppings. The study was 

carried out using techno-economics analysis methodologies adapted from National Advanced Biofuels Consortium (NABC). A 

set of questionnaire was also administered on one hundred and eighty (180) poultry farmers in all the Southwestern States of 

Nigeria using snowball sampling technique. Data were analyzed using engineering economic techniques and descriptive 

statistics. The engineering economic analysis of the biogas production revealed that the Net Present Value (NPV) of poultry 

farms having bird capacities of 1,000; 2,000; 3,000; 4,000 and 5,000 were all positives $848; $4386; $7,857; $12,050 and 

$15,176 respectively, while only the NPV of 500 birds’ capacity poultry farm was negative -$411. Also, biogas generated from 

these poultry capacities 500 to 5,000 birds can amount to $1,502 to $7,562 and the accumulated slurry from these poultry 

capacities can generate $10 to $100. In conclusion, biogas production is technologically and economically viable for a poultry 

farm with above 1,000 birds. 
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1. Introduction 

The poultry industry is one of the largest and fastest growing 

agro-based industries in the world [1]. There is an increasing 

demand for poultry meat mainly due to its acceptance by most 

societies and low cholesterol content [2]. Many individuals and 

organizations worldwide rely upon the poultry industry for a 

substantial portion of their income and low cholesterol animal 

protein intake [3; 4]. In Nigeria, poultry outnumbers all other 

forms of livestock and is found throughout the country 

wherever there are human settlements [5]. The poultry industry 

also plays an important role in the development of the 

economy by providing employment opportunities [6]. The 

Nigerian poultry industry is estimated at $600 million and is 

comprised of approximately 165 million birds, which 

produced 650,000 MT of eggs and 290,000 MT of poultry 

meat in 2013. From a market size perspective, Nigeria’s egg 

production is the largest in Africa (South Africa is the next 

largest at 540,000 MT of eggs) and it has the 2nd largest 

chicken population after South Africa’s 200 million birds. [7]. 

The introduction of commercial poultry in Nigeria has 

resulted in rapid evolutionary changes in the industry over 
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the years [8]. The poultry industry has many branches. The 

two main branches are egg and table meat production. The 

other branches include the production of chicks; point of lay 

pullets or ready to lay birds and of poultry feeds; the 

manufacturing of poultry equipment, and the processing or 

marketing of eggs and table birds [9]. In 2013, the poultry 

industry in Lagos in southwestern Nigeria generated 

$224.4million yearly and the industry produced 48 million 

crates of table eggs per annum, 14 million kilogrammes of 

broiler meat, two million cockerels, one million turkey birds 

and six million hatchable eggs [10]. However, this rapid 

growth of the poultry industry has raised concerns for poultry 

waste disposal [3; 4; 11]. Commercial poultry firms were 

reported to produce about 932.5 metric tonnes of manures 

annually in Nigeria [12]. Ammonia and greenhouse gases 

produced by poultry droppings have a negative impact on the 

environment [13]. The disposal and pollution problems 

caused by these poultry droppings could result to 

environmental problem unless sustainable management 

technologies are involved and employed [14]. 

The poultry industry in Nigeria has gone through series of 

developmental stages in the last forty years [15]. The industry 

has witnessed tremendous progress in all areas. Gradually, the 

poultry keeping developed into a commercial enterprise 

involving thousands of birds. Large poultry units replaced 

small ones, while more efficient strains of birds, balanced 

feeds, intensive housing and better poultry equipment came 

into use. The industry however suffered a little set-back in the 

mid-80s as a result of feed crises, but today the industry is 

growing at a faster rate than before [16]. Small farms 

accounted and still account for about 99% of all output of most 

livestocks and crops grown in Nigeria. The importance of the 

small scale farmers’ contribution to national product and food 

is no longer in doubt. However, since these farmers depends on 

family and hired labour which often constitute over 60% of the 

total cash cost of production; the enterprises are run as family 

entities rather than business concern [16]. 

Techno-economic analysis (TEA) is a policy research tool for 

Technology Assessment. It is an integral tool for both 

research and commercial project development. It combines 

the examination of technological innovations and alternatives 

in systems and processes with the economic feasibility in 

their practical implementations in order to provide the 

guidelines for key public and private stakeholders to make 

necessary investments decisions [18; 19]. This TEA is 

applied on the benefits and usefulness of poultry droppings 

as feedstock for the production of biogas. Techno economic 

analysis had been carried out by different researchers. Huang, 

et al., carried out techno-economic analysis of BioChar 

production and energy generation from poultry litter waste 

[20]. Many countries have also produced biogas from 

anaerobic digestion and it has been captured and utilized as 

renewable energy to replace fossil fuel for steam or 

electricity generation. It has also been estimated that a 60 

tons FFB/hr mill (Fresh Fruit Bunch (FFB)), will generate 

about 12,000m3 of gas/day and the energy that can be 

generated is estimated to be 1.04 MW capacity [21]. 

2. Biodigester and Biogas 
Technology 

The biodigester is a physical structure where various 

chemical and microbiological reactions take place, it 

commonly known as the biogas plant [22]. It is also known 

as bio-reactor or anaerobic reactor. The main function of this 

structure is to provide anaerobic condition within it. As a 

chamber, it should be air and water tight. It can be made of 

various construction materials and in different shape and size 

[22]. Any biodegradable organic material can be used as 

inputs for processing inside the biodigester. However, for 

economic and technical reasons, some materials are more 

preferred as inputs than others. If the inputs are costly or 

have to be purchased, then the economic benefits of outputs 

such as gas and slurry will become low. Also, if easily 

available biodegradable wastes are used as inputs, then the 

benefits could be of twofold: 

(a) Economic value of biogas and its slurry; and 

(b) Environmental cost avoided in dealing with the 

biodegradable waste in some other ways such as disposal 

in landfill [23]. 

One of the main attractions of biogas technology is its ability 

to generate biogas out of organic wastes that are abundant and 

freely available. It has been observed that generally there is 

improvement in the quantity of gas produced from a particular 

waste when mixed with other waste [23]. In China, biogas 

technology is used in industries for crop drying, tea baking, 

hatcheries, refrigerators and air conditioners [24]. Also, there 

are 400 biogas power stations with a total capacity of 7,800 

kW which provides electricity to 17,000 households. Big cities 

are using the technology for sanitation, rural areas for organic 

manure and energy scarce areas for the gas [24]. 

3. Statement of the Problem 
and Objective of the Study 

The poultry industry is currently facing a number of 

environmental problems. One of the major problems is the 

accumulation of large amount of wastes, especially manures 

and litters, generated by intensive production of poultry. 

Large-scale accumulation of these wastes could pose 

disposal, pollution and health problems unless 
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environmentally and economically sustainable management 

technologies are evolved and employed [1; 2 and 14] 

Poultry industry is also facing energy related problems to 

remain in business and have their break-evens. Poultry 

industry needs energy in form of electricity and heat. Farms 

that raise poultry for meat consumption need to provide 

warmth for growing hatchlings. In the de-feathering 

operation of processing chicken, energy in form of heat is 

required to provide hot water for the scalding operation. 

Electrical energy is also needed in running feed-mills, 

incubators and cooling systems for eggs and poultry meat 

and administrative and security purposes among others. The 

main energy source used on poultry farms in Southwestern 

Nigeria is the electric power supply from national electricity 

grid. In the absence of this power supply, most farms use 

alternative power sources which rely on generators (petrol 

and/or diesel), coal, kerosene and wood for lighting and 

heating. In coal combustion, it has resulted into emissions of 

CO2 and SO2 [25]. The use of biogas can replace/supplement 

these energy sources and can also help other farms or small 

scale industries, if the biogas generated is in excess 

depending on the size of the poultry farms. However, the 

technological capability and economic viability of replacing 

these energy sources on poultry farms is not known in the 

country. The aim of the study is to examine the technology 

and economic viability of biogas generation from poultry 

droppings as a source of energy in Southwestern Nigeria. 

4. Research Methodology 

4.1. Study Area, Data Collection and 

Research Instrument 

The study covered six (6) states in Southwestern Nigeria, 

namely Ekiti, Lagos, Ogun, Ondo, Osun and Oyo States. 

Information was collected using both primary and secondary 

sources. The primary source of information was through 

administration of questionnaire using snowball sampling 

technique, interview schedules, as well as personal 

observations of the poultry farms in the study area. 

Unstructured interviews were conducted in order to be 

familiar with what is obtainable in poultry farms and existing 

biogas technology. Photographs were also taken where 

necessary. The questionnaire was administered on the poultry 

managers. The secondary data were obtained from the 

literature, such as engineering and agricultural journals, 

textbooks, newspapers, magazines, the internet, published 

and unpublished research works and international reports 

from bodies such as United Nations Development Project, 

Food and Agriculture Organization, Consolidated 

Management Services, Nepal and articles on biogas 

generation from different countries. Thirty (30) poultry farms 

were purposively selected from each state for uniformity. The 

criteria for this selection was that each farm must have at 

least five hundred (500) birds in their poultry farms, 

therefore, a total of one hundred and eighty (180) poultry 

farms were purposively selected for the study. Figure 1 was 

adapted from National Advanced Biofuels Consortium 

(NABC), [26], from the figure the Research and 

Development (R&D), the calculations of the quantity of 

poultry droppings per kilogram, the estimated value of biogas 

released (captured) in metre cubic etc were all obtained from 

the literature. These help in the conceptualizing of the 

process design and the calculation of the construction 

materials (material balance). The estimation of the capital 

cost and the economic analysis of the biodigester project 

were also calculated. 

 

Figure 1. Flow Diagrams of Techno-Economic Analysis Methodologies 

Source: Adapted from National Advanced Biofuels Consortium [26] 
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4.2. Engineering Economic Analysis 

An engineering economic analysis was carried out to 

evaluate the economic viability of biogas generation from 

poultry droppings. The economic viability of the biogas 

generation from poultry droppings was determined based on 

these assumptions; US/Nigeria exchange rate at 1$/N360 

[27], 300 production days per year [28], the project kicks off 

after a 2-month construction period. The variables for 

evaluating the engineering economic viability of the process 

of biogas generation from poultry droppings were: 

Initial/Investment cost (obtained in Naira); Revenue 

generated (obtained in Naira); Time (obtained in years); the 

savage value (S) for biodigester is zero and Interest rate 

(obtained from the bank in percentages). The formulas used 

in analysing the engineering economic (Net Present value 

(NPV), cost benefit ratio (B/C) and internal rate of return 

(IRR)) were obtained from literature [29]. 

5. Results and Discussion 

5.1. The Size of the Poultry Farms 

Table 1 shows the percentage increase in the number and 

capacity of poultry farms for 6 years (2011-2017) in 

Southwestern Nigeria. The number of poultry farms 

increased from 77 in year 1 to 175 in year 6 which gave a 

percentage increase of 127% between these period. This 

further revealed that the number of poultry farms increased 

mostly (29.1%) between the year 3 and 4 and had the least 

increment (1.16%) between the year 5 and 6. On average, 

considering the number of birds in each farm, the number of 

birds increased by 615% between the period. 

Table 1. Capacity of Poultry Farms within 6 years in the Study Area. 

Year No of poultry Farms No of Birds (x 103) Percentage increase of Poultry farms on a yearly basis (%) 

1 77 213 - 

2 98 227 27.3 

3 107 446 9.3 

4 134 720 25.2 

5 173 1,055 29.1 

6 175 1,523 1.16 

 

5.2. Uses of Poultry Droppings in 

Southwestern Nigeria 

Table 2 shows the uses of poultry droppings in Southwestern 

part of Nigeria. Biogas generation using poultry droppings in 

Southwestern Nigeria was not common. Most poultry farms 

used their poultry dropping as fertilizer, about 97% of the 

poultry farms in Ekiti state used their poultry droppings as 

fertilizer on their farms while in Ogun state (78.6%), Ondo 

state (70%) and Lagos state (35.7%). About 3.4% of total 

average used their poultry droppings to fill pot holes on 

access roads to their farms while 2.9% of total average sold 

their poultry droppings. About 19% of total average of the 

poultry farmers simply discarded their poultry droppings 

while only 3.4% of total average of the poultry farmers used 

theirs for biogas generation. 

Figure 2 shows some poultry droppings bagged for sale and 

Figure 3 shows poultry droppings allowed to flow into a 

stream. Figure 4 shows a bag digester used to generate 

biogas. This revealed that some level of successes had been 

achieved in the use of poultry droppings for the generation of 

biogas in the Southwestern Nigeria. Some other studies also 

affirm the use the accumulated slurry after successful 

removal of the biogas [19; 23 and 30]. The accumulated 

slurry has been used in aquaculture, for raising earthworms 

and growing edible fungi. Application of slurry as manure 

has been shown to increase crop yields compared to the use 

of chemical fertilizer alone. Similarly, when fed with the 

digested slurry, fish yields were significantly higher than 

when they were fed directly with pig manure [30]. 

Table 2. Uses of Poultry Droppings in Southwestern Nigeria. 

Uses 
STATE 

TotalAverage (%) 
Ogun (%) Ondo (%) Oyo (%) Osun (%) Lagos (%) Ekiti (%) 

Fertilizer 78.6 70 60 66.7 35.7 96.6 68 

Biogas generation 3.6 3.3 6.7 6.7 0 0 3.4 

Nothing 14.5 23.4 30 26.6 14.3 3.4 18.9 

Filling of pot holes 3.3 3.3 0 0 35.7 0 6.8 

Selling 0 0 3.3 0 14.3 0 2.9 
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Figure 2. Poultry Droppings Bagged for Sale at Faasland Agro Farm, Akure, 

Ondo State, Nigeria. 

 

Figure 3. Poultry Droppings allowed to flow into a Stream at Ajoes Farm, 

Ido-Osun, Osun State, Nigeria. 

 

Figure 4. Bag Digester used for Generation of Biogas at OFFER Centre, 

Iwo, Osun State, Nigeria. 

5.3. Material Requirements and Breakdown 
of Cost of Biodigester Sizes 

Table 3 shows the material requirements and breakdown of 

cost of biodigester by size. During the course of research, 

costs of the material requirements were obtained from the 

internet and street vendors dealing with the materials. The 

breakdown of the cost shown on Table 3 revealed the cost for 

the construction materials, labour, pipe and pipe fittings and 

miscellaneous. The unit rate ($), quantity of material and 

price ($) were also considered. Miscellaneous costs included 

stoves, lighting, heater and maintenance charges. Table 3 also 

revealed that the size of the poultry farm will determine the 

size of biodigester the poultry farm will acquire. This showed 

that from 500 – 5,000 birds poultry farms capacities under 

consideration, the 500 birds poultry size will acquire a 

biodigester size of 6.25m3, while 1,000; 2,000; 3,000; 4,000 

and 5,000 birds poultry capacities will acquire biodigester 

sizes of 12.5m3, 25m3, 37.5m3, 50m3 and 62.5m3 respectively. 

There was an increase in the construction materials of the 

500 – 5,000 birds poultry capacities (e. g the number of 

bricks increased from 1,440 units – 6300 units, the number of 

labourers increased from 28 – 130 and some parts of the pipe 

and pipe fittings also increased from 36 units - 83 units). 

Table 3 also showed the accumulative capital cost of each 

biodigester by volume. There was an increase in the total 

cost of the biodigester when comparing by volume. The 

biodigester volume of 6.25m3 cost $3,471, while 12.5m3; 

25m3; 37.5m3; 50m3 and 62.5m3 biodigester volumes cost 

$5,226; $7,626; $10,118; $11,837 and $14,699 

respectively. Table 4 shows the expected amount of money 

recovered from biogas sale per annum. Based on the 

methodology of estimating the slurry and biogas generated 

from poultry droppings by Chengdu Biogas Institute in 

China [22], the slurry and biogas generated from poultry 

capacities in this study were obtained. The 500 birds 

poultry capacity yielded up to 925.5m3 per annum of 

biogas, while 1,000; 2000; 3,000; 4,000 and 5,000 birds 

poultry capacities would yield 1,851m3; 3,702m3; 

5,553m3; 7,404m3 and 9,255m3 per annum of biogas 

respectively. Liquefied petroleum gas (LPG) used was 

sold for $1.2 per Kg [31] while biogas was sold for about 

20% less the amount for LPG [32]. This implies that a 

kilogram of biogas may be sold for $0.96 per kg. The 

poultry farms with capacities for 500 birds can generate 

biogas that can fetch $755 per annum, while the poultry 

capacities of 1,000; 2,000; 3,000; 4,000 and 5,000 can 

generate biogas that can be sold and generate $1,501; 

$3,020; $4,531; $6,042 and $7,562 per annum 

respectively. 

 

 



77 Ayoola Phillip Olalekan et al.:  Techno-Economic Analysis of Poultry Droppings Fuelled  
Biogas Generation in Southwestern Nigeria 

Table 3. Material Requirements and Breakdown of Cost of Biodigester Sizes. 

Description Unit 
Unit 

Rate ($) 

6.25m3 12.5m3 25m3 37.5m3 50m3 62.5m3 

Qty 
Price 

($) 
Qty Price ($) Qty Price ($) Qty Price ($) Qty 

Price 

($) 
Qty Price ($) 

A. Construction 

Material               

Bricks Piece 1.75 1440 2520 2200 3850 3200 5600 4300 7525 5000 8750 6300 11025 

Sand Pan 0.3 70 21 100 30 130 39 165 49.5 180 54 200 60 

Gravel Pan 0.4 37 14.8 55 22 80 32 105 42 130 52 153 61.2 

Cement Bag 9 14 126 23 207 42 378 61 549 79 711 98 882 

6mm rod Meter 3 60 180 80 240 110 330 135 405 160 480 185 555 

25mm rod (Stirrer) Meter 10 1 10 1 10 1 10 1 10 1 10 1 10 

Paint Litre 3.75 1 3.75 2 7.5 4 15 5 18.75 6 22.5 7 26.25 

B. Labour 
              

Labour (skilled) Days 12.5 8 100 12 150 17 212.5 22 275 27 337.5 32 400 

Labour (Unskilled) Days 7.5 20 150 40 300 60 450 73 547.5 85 637.5 98 735 

C. Pipe and Pipe 

Fittings               

Inlet pipe 

(10cm/4”) 
Piece 9 2 18 2 18 2 18 2 18 2 18 2 18 

Dung pipe Piece 17.5 2 35 2 35 2 35 2 35 2 35 2 35 

Galvanized Iron 

(G. I) Pipe 
Piece 7.5 12 90 12 90 12 90 12 90 12 90 12 90 

Sockets Piece 0.25 3 0.75 5 1.25 6 1.5 8 2 9 2.25 11 2.75 

Elbow Piece 0.25 6 1.5 9 2.25 14 3.5 19 4.75 24 6 29 7.25 

Tee Piece 0.3 2 0.6 3 0.9 6 1.8 8 2.4 11 3.3 14 4.2 

Union Piece 0.75 1 0.75 1 0.75 1 0.75 1 0.75 1 0.75 1 0.75 

Nipple Piece 0.25 3 0.75 4 1 7 1.75 8 2 9 2.25 11 2.75 

Main Gas Valve Piece 2.5 1 2.5 1 2 1 2.5 1 2.5 1 2.5 1 2.5 

D. Miscellaneous 
   

50 
 

50 
 

50 
 

50 
 

50 
 

50 

Total ($)    3325  4981  7271  9629  11625  13968 

 

The electricity potential between 500 and 5,000 birds poultry 

capacities was given as 1,573kW/annum and 

15,733kW/annum while the heat energy potential for the 

same birds poultry capacities range between 7.1GJ/annum 

and 71.3GJ/annum. These estimates give a picture of what 

the poultry farmers are losing when they throw away their 

poultry droppings which can be used to generate energy for 

their poultry farms. Table 5 shows the expected amount of 

money that can be recovered from selling the slurry. From 

the survey, 150kg of the dry slurry was sold for $0.5 (50 

Cents). Therefore, poultry farms with a capacity of 500 birds 

can generate 3,000kg of dry slurry per annum, which can 

fetch $10 per annum, while 1,000; 2,000; 3,000; 4,000 and 

5,000 poultry capacities will give $20; $40; $60; $80 and 

$100 per annum for slurry sold. This may also be an 

additional source of income for the poultry farmers when 

adequately managed. 

5.4. Engineering Economic Analysis of the 

Biodigester 

The engineering economy of the biodigester using poultry 

droppings was analyzed. This was based on the size of the 

poultry farms/capacity. In the analysis, the investment/capital 

cost used was as shown in Table 3 and the revenues were 

established in Tables 4 and 5. As reported earlier (during 

methodology), the salvage value for biodigester is zero, 

because after twenty years of use (life span) it cannot be 

removed or sold. Table 6 shows the engineering economic 

analysis of the bio-digester based on the poultry capacities. 

The results showed that the Net Present Value (NPV) of the 

500 poultry capacity was -$411. This is less than zero. This 

shows that using poultry droppings from 500 birds poultry 

capacity will not be viable for the biodigester project. On the 

other the Net Present Values of the poultry capacities of 

1,000; 2,000; 3,000; 4,000 and 5,000 birds were all positives 

$848; $4386; $7,857; $12,050 and $15,176 respectively. 

These results were greater than zero and imply that the bio-

digester projects will be viable for these categories of poultry 

farms. 

Table 6 also shows the results of the internal rate of return 

(IRR) on investment of these biodigester projects. The 

internal rate of return on the 500 poultry capacity was 

24.75%. This result showed that the IRR of this 500 poultry 

capacity was even less than the minimum attractive rate of 

return (MARR) of 26%. This further showed that the 500 

poultry capacity will not be viable for the project. 
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Table 4. Expected Amount of Money Recovered from Biogas Sale per Annum, Electricity Potential (kW/annum) and Heat Energy Potential (GJ/annum). 

Size of poultry 
Expected quantity of biogas 

generated per annum (m3) 

Expected amount of Money generated 

per annum ($) 

Electricity potential 

(kW)/annum 

Heat Energy potential 

(GJ)/annum 

500 925.5  755.21 1,573.35 7.1 

1,000 1,851 1,510.43 3,146.70 14.3 

2,000 3,702 3,020.83 6,293.40 28.5 

3,000 5,553 4,531.25 9,401.10 42.8 

4,000 7,404 6,041.67 12,586.80 57.0 

5,000 9,255 7,552.08 15,733.50 71.3 

Table 5. Expected Amount of Money Recovered from the Slurry per Annum when Sold as Fertilizer. 

Size of 

poultry 

Total Body 

Weight (kg) 

Total Discharge Per Day 

(Kg) 

Total Solid Value of 

Fresh Discharge (Kg) 

Total Discharge per 

Annum (Kg) 

Amount of Money Generated 

per Kg/Annum ($) 

500 750 50 10 3,000 10 

1,000 1,500 100 20 6,000 20 

2,000 3,000 200 40 12,000 40 

3,000 4,500 300 60 18,000 60 

4,000 6,000 400 80 24,000 80 

5,000 7,500 500 100 30,000 100 

Table 6. The Engineering Economic Analysis of the Biodigesters. 

Engineering 

Economic Parameters 

Chicken Capacity on the Farm 

500 1,000 2,000 3,000 4,000 5,000 

NPV ($) -411 848 4,386 7,857 12,050 15,176 

IRR (%) 24.75 30.31 34.79 36.21 37.52 37.60 

B/C 0.88047 1.175716 1.61067 1.824407 2.079384 2.096212 

Payback Time (years) ∞ 7.56 4.05 3.36 2.78 2.75 

Where: 

NPV = Net Present Value 

IRR = Internal Rate of Return 

B/C = Cost Benefit Ratio 

The internal rate of return for the poultry capacity of 1,000; 

2,000; 3,000; 4,000 and 5,000 were 30.31%, 34.79%, 

36.21%, 37.52% and 37.60% respectively. These showed that 

the greater the IRR is more than MARR, the greater the 

acceptability of the project. The poultry capacity of 5,000 

had the greatest IRR (37.60%). This trend showed that the 

bigger the poultry capacity, the higher the internal rate of 

return of the investment on the biodigester project. Table 6 

also shows the cost benefit ratio of the biodigester projects. 

The 500 poultry capacity had the cost benefit ratio of about 

0.88. The result showed that the project is not viable, because 

the cost-benefit ratio was less than one. However, the poultry 

capacities of 1,000; 2,000; 3,000; 4,000 and 5,000 had the 

cost benefit ratios of about 1.18, 1.61, 1.82, 2.08 and 2.10 

respectively. These results showed the cost benefit ratios 

were more than one, which imply that the biodigester were 

not only viable but also acceptable. 

Table 6 also shows the payback time of the biodigester 

projects. The 500 poultry capacity had the payback time of 

an infinite value, this further buttresses the fact that the 

poultry droppings of 500 poultry capacity will not be viable 

if used for the biodigester project. Meanwhile, the poultry 

capacities of 1,000; 2,000; 3,000; 4,000 and 5,000 had the 

payback time of 7.56, 4.05, 3.36, 2.78 and 2.75 years 

respectively. These results imply that the poultry farmers can 

reduce payback time if they increase the capacity of their 

poultry birds. 

6. Conclusion 

In this research, techno-economic analysis of biogas 

generation from poultry droppings was carried out. It was 

found out that using poultry droppings of poultry farms having 

above 1,000 birds can generate above 6,000 kg poultry 

droppings/annum and excess of 1,851m3/annum of biogas and 

these are viable for biodigester projects. The engineering 

economic analysis performed also helped the poultry farmers 

in accommodating any change in price of energy source and to 

regulate the poultry farm produce and the profit margin. 

7. Policy Recommendations 

Based on the above conclusion, some recommendations are 

provided for policy intervention. The government should be 

committed to the development and promotion of biogas 

technology to further emphasize the renewable energy policy 

of the federal government. There should be financial incentives 

and subsidy on materials for construction to small scale poultry 

farms (500 poultry capacity and below) and large scale poultry 



79 Ayoola Phillip Olalekan et al.:  Techno-Economic Analysis of Poultry Droppings Fuelled  
Biogas Generation in Southwestern Nigeria 

farms to enable them adopt this biogas technology. 
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