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Abstract: Livestock farming is one of the economic supporting sectors in 
Pucangarum Village, Baureno District, Bojonegoro Regency, East Java. The 
number of cattle in this village has increased from year to year by 31.29%. To 
maintain the sustainability of this cattle business, new breakthroughs are 
needed to eliminate the negative impact on the environment caused by livestock 
waste. The aim of the research is to find a waste management strategy in 
Pucangarum Village that is able to maintain the carrying capacity and capacity 
of the environment. Quantitative methods were used in this research. The 
analysis used is SWOT and AHP analysis to find priority strategies for the above 
problems. The results of strategy analysis using SWOT and AHP analysis show 
that the most suitable strategy to use in Pucangarum Village is a combination of 
Strength and Opportunity (SO), namely by providing regular counseling and 
assistance to breeders, provide training on processing livestock waste (biogas, 
fertilizer, etc.), provide education regarding the potential for waste processing 
to generate money or save electricity (biogas) and the government provides 
assistance in creating communal biogas installations.  

 
Keywords: AHP; Livestock; Livestock Waste; Strategy; SWOT. 

  
 

Introduction 
 

The majority of people in Pucangarum Village, 
Baureno District, Bojonegoro Regency, earn their living 
as farmers and farm laborers, with some farmers also 
raising livestock, especially cattles. The cattle population 
in Pucangarum Village experiences ups and downs 
every year, where in 2021 the cattle population reached 
136 heads, in 2022 it reached 90 heads and in 2023 it 
increased to 131 heads (Pucangarum Village Profile, 
2023). The livestock rearing carried out by the people of 
Pucangarum Village is generally carried out in the house 
or behind the house, where the condition of the cage is 
generally still one with the house where they live. 
According to Rasyid and Hartati (2007), livestock pens 
should not be part of a residence, at least the distance is 
approximately 10 meters, and should not be close to 
public buildings or too busy environments. The closer 

the house is to the farm, the more the impact will be felt, 
and it will also be influenced by the large number of 
livestock. Cattle manure in the Pucangarum Village 
environment is usually just piled up or thrown away in 
the yard near their house, so it has the potential to cause 
environmental pollution, water pollution and 
unpleasant odors, especially during the rainy season 
(Ambar, 2019). The results of observations in the August 
period regarding the management of beef cattle waste in 
Pucangarum Village were only processed as is, by 
collecting it and leaving it piled up in the open air 
without any further processing, relying solely on the 
natural decomposition process. Livestock waste is one of 
the important things that must be considered in dealing 
with, because it can have a negative impact on the 
environment and health if the waste accumulates or is 
landfilled in large quantities (Irsyad, et al., 2018). 

https://doi.org/10.29303/jppipa.v10i5.6739
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Livestock waste is a critical point of sanitation that 
must be paid attention to by all inhabitants of the earth. 
Livestock waste such as cattle dung that is simply piled 
up will cause odor pollution and if it rains it will 
contaminate the environment through ground water 
and surface water and become a source of disease 
(Ambar, 2019). Based on the results of observations 
during the period from July to August, the use and 
management of cattle waste in Pucangarum Village has 
not been carried out optimally even though livestock 
waste can produce added economic value. Public 
awareness of cattle waste and its use has not been 
developed, this is due to the limited knowledge and 
skills of the community in processing cattle waste as well 
as the lack of local community awareness about the 
importance of processing livestock waste in terms of 
health, environment and also the economic benefits that 
can be obtained (Triatmojo et al ., 2016). One way to 
avoid the emergence of health complaints due to cattle 
waste is to maintain the sanitary conditions of the cattle 
pen and waste. Sanitation is an activity that includes 
clean cages and a clean environment, because with a 
clean cage and environment, the health of the livestock 
and their owners will be guaranteed. The cleanliness of 
the cage can be regulated according to needs so that it 
does not create a smelly and damp environment (Rasyid 
and Hartati, 2007).  

Livestock waste sanitation refers to efforts to 
maintain cleanliness and health in managing livestock 
waste. The main goal is to prevent environmental 
pollution, protect animal and human health, and 
promote sustainable livestock practices (Permatasari, 
2017). Several methods that can be used to process 
livestock manure and make livestock farming 
sustainable with zero waste are by using the biogas 
produced, making it food for worms and turning 
manure waste into organic fertilizer (Bulkaini et al, 
2017). The perception of the community in Pucangarum 
Village regarding environmental management 
regarding the sanitation of existing livestock waste is the 
main thing in awareness of environmental health. 
Perception is essentially the activity of sensing, 
integrating and providing judgment on physical objects 
and social objects, and this sensing depends on the 
physical stimulation and social stimulation in the 
environment. Sensations from the environment will be 
processed together with things that have been learned 
previously, whether in the form of hopes, values, 
attitudes, memories, etc. (Sunarto, 2006). This is the 
background for conducting research on "Evaluation and 
Management Strategy for People's Cattle Waste for 
Environmental Health (in Pucangarum Village, Baureno 
District, Bojonegoro Regency)". 

 

Method 
 
This research uses quantitative research 

methods. According to Creswell (2014), quantitative 
research methods are a type of research method that 
uses a scientific approach and uses numbers or statistics 
to explain and test the phenomenon being studied. In 
quantitative research methods, the data collected is in 
the form of numerical data, such as survey results, 
measurement results, or data from experiments. 
Quantitative research methods allow researchers to 
analyze data statistically and provide conclusions that 
are reasoned and objectively measurable (Creswell, 
2014). The quantitative descriptive analysis that will be 
used in this research is in the form of an analysis of 
breeders' perceptions, followed by an analysis of 
Strengths, Weaknesses, Opportunities and Threats 
(SWOT) in analyzing strategic factors, strengths and 
weaknesses, with external factors in the form of 
opportunities. ) and threats for preparing an evaluation 
and strategy for managing people's cattle waste for 
environmental health in Pucangarum Village. After the 
SWOT analysis, an AHP analysis is carried out to see the 
priorities of the strategies found. Data collection was 
carried out using a questionnaire that had been tested 
for validity and reliability. 

 
Results and Discussion 
 
Cattle Waste Management Strategy for Environmental 
Health in Pucangarum Village 

The strengths, weaknesses, opportunities and 
threats found at the research location, especially 
regarding waste management in Pucang Arum village, 
include: 
 
Identify Internal Factors 
Strength (Strength) 

There are five strengths identifed, namely: Farmers 
have knowledge about waste management; Motivation 
to participate in farmer training and counseling is still 
high; Processing livestock waste will have a positive 
impact on local communities in reducing air pollution; 
Processing livestock waste will have a positive impact 
on local communities in reducing sources of disease and 
Proper processing of livestock waste can reduce 
environmental pollution. 

Providing education to breeders has proven 
successful in increasing breeders' knowledge, skills and 
attitudes towards zero waste-based cattle dung waste 
management from 60 percent to 100 percent (Saleh et al, 
2023). Farmers at the research location have high 
motivation to develop their livestock business by 
participating in training and counseling (Purnamasari et 
al, 2020). There are several ways to manage livestock 
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waste, namely biological, chemical and physical 
management (Sunarsih, 2014). Physical management is 
usually carried out to separate solid particles in waste, 
while chemical processing uses processes such as 
flocculation, coagulation, extraction and spertine 
neutralization (Saidi, 2022). Animal waste management 
that is easy to do is by composting. Composting has 
several benefits, namely reducing waste accumulation, 
increasing the selling value of livestock manure and 
reducing air pollution due to burning waste (Soadikin et 
al, 2019). Apart from that, managing livestock waste can 
also reduce the risk of disease arising from the entry of 
liquid livestock waste into water sources used by 
humans. Pollution that occurs due to livestock waste 
occurs because livestock waste contains NH3 (Sultan et 
al, 2023). 

 
Weakness 

There are five weakness identifed, namely: Lack of 
knowledge about livestock waste management 
technology; The level of public will is still low in 
managing livestock waste; Limited capital for 
manufacturing products resulting from livestock waste 
management; Untreated livestock waste will cause 
unpleasant odors and be a source of disease and Limited 
land or space for managing livestock waste. 

Livestock waste that is not managed properly can 
cause environmental and water pollution which will 
have an impact on human life (Sajuri et al, 2022). 
Management of livestock waste reduces the level of 
pollution so that people's livestock become more 
sustainable because they are environmentally friendly 
(Sari and Emawati, 2020). The large number of breeders 
who do not know about processing livestock waste 
occurs due to a lack of socialization from other parties, 
resulting in low knowledge and skills of breeders in 
dealing with livestock waste problems. Apart from that, 
limited time, space and energy are the reasons why 
farmers are reluctant to manage livestock manure. 
However, organic fertilizer can be used by breeders to 
improve soil quality on forage land. Organic fertilizer 
increases the number of microorganisms in the soil, 
reduces the number of pathogens, neutralizes soil pH, 
increases fertility and increases forage production 
(Suliartini et al, 2023). However, if no processing is 
carried out, the accumulated livestock manure will only 
cause a smell and if left for a long time can cause disease. 

 
Identify External Factors 
Opportunities 

There are five opportunity identifed, namely: 
Processing livestock waste can produce organic 

fertilizer; Processing livestock waste can produce biogas; 
Processing livestock waste can produce renewable 
energy; Processing livestock waste can increase 
community income and Processing livestock waste can 
encourage the development of sustainable animal 
husbandry. 

Managing livestock waste is one of the efforts to 
maintain environmental sustainability. Some uses that 
can be made are turning livestock waste into organic 
fertilizer and biogas as renewable energy. Biogas utilizes 
methane gas and turns it into gas fuel for cooking or 
converting it into electricity. Utilizing livestock waste 
into biogas can financially help reduce household 
expenses and increase the economic value of slurry use. 
Biogas management with a volume of 6-8 m2 has been 
considered feasible in biogas management (Hidayah et 
al, 2022). Biogas technology can prevent environmental 
pollution by converting waste into alternative energy 
(Muhammad et al, 2017). The management 
implemented can influence the amount of biogas 
production through the feed provided. Feed made from 
concentrate and crude fiber makes a more significant 
contribution to biogas production compared to feed 
using commercial feed (Matos et al., 2017). 

 
Threats 
There are five threat identifed, namely: Untreated 
livestock waste will pollute the surrounding residential 
environment; Untreated livestock waste will pollute 
water and soil; Cattle dung waste disposal sites located 
close to homes will cause environmental pollution 
which has a negative impact on health; Lack of support 
and outreach from the government regarding livestock 
waste management and There is no cooperation between 
farmers and local farmers to process livestock waste. 

Disposal of livestock waste that does not pay 
attention to the environment can result in reduced 
discomfort and health for the people living nearby. The 
smell emitted from cattle dung is certainly disturbing 
but on the other hand it helps the economy (Indri et al, 
2015). Livestock waste that is thrown into open spaces 
will have an impact on soil and air pollution (Astuti et 
al, 2023). 

 
IFAS and EFAS Matrix Analysis 

From the existing internal and external factors, a 
questionnaire was distributed to determine the priority 
scale (SP) and rating of each factor. 

 
 

 

Internal Factor Analysis Strategy (IFAS) Matrix 
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Table 1. Calculation of internal factor weights 
Factor Priority Scale (SP) Constant (K) SP x K Weight 

Internal Strategy 
Strength (Strength) 
S1 4.5 5 22.5 0.20 
S2 4.88 5 24.4 0.21 
S3 4.69 5 23.45 0.20 
S4 4.50 5 22.50 0.20 
S5 4.50 5 22.50 0.20 
Factor Value  115.35 1.00 
Weakness 
W1 4.5 5 22.5 0.22 
W2 4.52 5 22.60 0.22 
W3 4.22 5 21.10 0.20 
W4 4.69 5 23.45 0.23 
W5 2.69 5 13.45 0.13 
Factor Value  103.10 1.00 

  

Table 2. Internal Factor Analysis Strategy (IFAS) Matrix 
Strength Weight Ratings Score 

Farmers have knowledge about waste management 0.20 3.34 0.65 
Motivation to participate in farmer training and counseling is still high 0.21 4.81 1.02 
Processing livestock waste will have a positive impact on local communities in 

reducing air pollution 
0.20 4.43 0.90 

Processing livestock waste will have a positive impact on local communities in 

reducing sources of disease 
0.20 4.52 0.88 

Proper processing of livestock waste can reduce environmental pollution. 0.20 4.69 0.91 
Total 1.00   4.37 
Weakness       
Lack of knowledge about livestock waste management technology 0.22 4.64 1.01 
The level of public will is still low in managing livestock waste 0.22 3.57 0.78 
Limited capital for manufacturing products resulting from livestock waste 

management  
0.20 3.45 0.71 

Untreated livestock waste will cause unpleasant odors and be a source of disease 0.23 3.55 0.81 
Limited land or space for managing livestock waste. 0.13 3.43 0.45 
Total 1  3.76 
Total IFAS Score  4.37-3.76 

0.61 
 
External Factor Analysis Strategy (EFAS) Matrix 
The results of calculating the weight of external factors (opportunities and threats) are presented in Table 3. 

 

Table 3. Calculation of external factor weights 
Factor Priority Scale (SP) Constant (K) SP x K Weight 

Strategy External 
Opportunities  
O1 4.58 5 22.90 0.21 
O2 3.55 5 17.75 0.17 
O3 4.88 5 24.40 0.23 
O4 3.56 5 17.80 0.17 
O5 4.88 5 24.40 0.23 
Factor Value  

 
103.30 107.25 

Threats 
T1 4.10 5 20.50 0.18 
T2 4.69 5 23.45 0.21 
T3 4.57 5 22.85 0.20 
T4 4.98 5 24.90 0.22 
T5 4.51 5 22.55 0.20 
Factor Value 

 
111.55 114.25 
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Table 4. External Factor Analysis Strategy(EFAS) Matrix 
Opportunity Weight Ratings Score 

Processing livestock waste can produce organic fertilizer. 0.21 4.57 0.98 
Processing livestock waste can produce biogas. 0.17 4.22 0.70 
Processing livestock waste can produce renewable energy. 0.23 4.60 1.05 
Processing livestock waste can increase community income.  0.17 4.88 0.81 
Processing livestock waste can encourage the development of sustainable 
animal husbandry. 

0.23 4.88 1.11 

Total 1.00  4.64 
Threat    

Untreated livestock waste will pollute the surrounding residential 
environment 

0.18 4.22 0.76 

Untreated livestock waste will pollute water and soil 0.21 4.35 0.89 
Cattle dung waste disposal sites located close to homes will cause 
environmental pollution which has a negative impact on health 

0.20 4.52 0.90 

Lack of support and outreach from the government regarding livestock 
waste management  

0.22 3.78 0.82 

There is no cooperation between farmers and local farmers to process 
livestock waste. 

0.20 2.55 0.50 

Total 0.58  3.88 
Total EFAS Score   
  
IFAS and EFAS quadrants 

Based on the results of the EFAS and IFAS analysis, 
the values obtained fall into the following quadrants: 
X = strengths + weaknesses 
= 4,37 - 3,76 = 0,61 
Y = opportunities + threats 
= 4,64 - 3,88 = 0,76 
 

 
Figure 1. SWOT Quadrant 

  
The X and Y positions are depicted in quadrant 

form at the point (0.61; 0.76) to form a diagram in Figure 
1 which shows the SO strategy. SO strategy is as follows: 

Provide training on processing livestock waste 
(biogas, fertilizer, etc.). The most important factor 
influencing the adoption of compost technology is 
knowledge. Farmers' knowledge about composting is 
still low. Given that knowledge is a prerequisite for the 
adoption of any technology, farmers' knowledge of 
composting needs to be substantially improved before 
appreciable levels of adoption can be expected. The role 
of extension workers in promoting compost technology 

is very important. Therefore, extension workers need to 
intensify training and demonstrations on the use of 
compost and inorganic fertilizers to increase farmers' 
knowledge and perception of this technology. This must 
be done through groups to get social support, 
encouragement and share experiences (Mustafa-
Msukwa et al, 2011). The impact of the mentoring role in 
the community empowerment program is (1) the 
development of breeder institutions and their members, 
communal pens and shared pastures; (2) economic 
development for the community so that they have both 
primary and secondary employment opportunities 
because they receive capital assistance so that farmers' 
income increases; (3) social changes that foster new 
networks or relationships that are useful for the 
livestock community and increase community 
cooperation from various parties including the 
government (Ikballudin et al, 2022). Training on 
livestock waste management conducted by 
Purnamasari, et al (2020) succeeded in increasing 
livestock farmers' knowledge in managing livestock 
waste and turning the results into income. Apart from 
that, knowledge regarding the negative impacts of not 
managing livestock waste also needs to be promoted so 
that the livestock waste processing program can 
continue. Based on the statement by Sampat et al (2018), 
livestock waste can cause a decrease in air quality due to 
ammonia and methane emissions, a decrease in soil 
quality due to excess nutrients and acidification, as well 
as water pollution problems due to runoff of nutrients 
and pathogens into water bodies, which causes 
eutrophication. algae growth, and hypoxia. 

Providing education regarding the potential for 
waste processing to make money or save electricity 
(biogas). Providing education regarding the benefits of 
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managing livestock waste is expected to increase 
farmers' motivation in managing their livestock waste. 
Extension agents also need to provide marketing 
strategies and access for breeders who want to sell their 
composted fertilizer. According to Ariningsih et al 
(2022), the lack of incentives, no marketing assistance 
and no sanctions for disposing of waste carelessly makes 
farmers reluctant to process livestock waste. Therefore, 
the government's role in providing motivation and 
assistance to livestock farmers needs to be increased so 
that waste processing programs can continue to run and 
receive attention. Processing livestock waste into 
organic fertilizer can increase farmers' income. 
However, the weakness of this processing is the long 
time required to process feces and urine into fertilizer 
(Fitriyanto et al, 2015).  

The training carried out will improve the skills of 
farmers or local residents in making biogas. There is 
training that can be carried out in biogas management, 
namely (Bagye et al, 2022), Basic Biogas Concept Theory 
which discusses the theory of gas formation from 
biological sources in anaerobic chambers, Theory of 
Various Biogas Reactors and Investment Costs which 
discusses various reactor models and materials. biogas 
and its costs, advantages and disadvantages, Theory of 
Various Sizes of Fixed Dome Biogas which discusses the 
size and need for raw materials as well as the number of 
households using biogas reactors on a scale of 4, 6, 8, 10 
and 12 Cubic Meters, Practices for submitting and 
selecting quality materials applying local material 
testing techniques in the form of sand and red brick, 
Practice Layout of Various Biogas Fixeddome sizes 
ranging from 4 to 12 cubic meters as a team, Practicum 
for building a 4 cubic meter fixeddome biogas reactor 
which is a demo plot of a 4 cubic meter scale reactor, 
Practice gas pipe piping using PVC AW pipes starting 
from the Main Gas Pipe (PGU) to the biogas stove 
installed in the kitchen. Operational and maintenance 
theory and practice which includes how to operate each 
part of the biogas reactor, biogas equipment and 
equipment installed in the kitchenProviding education 
about the potential for waste processing to make money 
or save electricity (biogas). 

Processing livestock waste into organic fertilizer 
can increase breeders' income. However, the weakness 
of this processing is the length of time it takes to process 
feces and urine into fertilizer (Fitriyanto et al, 2015). The 
training carried out will improve the skills of farmers or 
local residents in making biogas. There is training that 
can be carried out in biogas management, namely 
(Bagye et al, 2022): (1) Basic Biogas concept theory which 
discusses the theory of gas formation from biological 
sources in anaerobic spaces. (2) Theory of various types 
of biogas reactors and investment costs which discusses 
various biogas reactor models and materials with their 

costs, advantages and disadvantages. (3) Theory of 
various sizes of Fixeddome Biogas which discusses the 
size and need for raw materials as well as the number of 
households using 4, 6, 8, 10 and 12 Cubic Meter scale 
biogas reactors. (4) Practice of submitting and selecting 
quality materials that implement local material testing 
techniques in the form of sand and red brick. (5) Practical 
Layout of various Biogas Fixeddome sizes ranging from 
4 to 12 cubic meters as a team. (6) Practicum for building 
a 4 cubic meter fixeddome biogas reactor which is a 
demo plot for a 4 cubic meter scale reactor. (7) Gas pipe 
piping practices using PVC AW pipes starting from the 
Main Gas Pipe (PGU) to the biogas stove installed in the 
kitchen. (8) Operational and maintenance theory and 
practice which includes how to operate each part of the 
biogas reactor, appliances and biogas equipment 
installed in the kitchen. 

The government provides assistance in building 
communal biogas installations and equipment for 
making organic fertilizer. The creation of a biosgas 
installation is used to accommodate biogas produced 
from livestock manure. The resulting gas storage can be 
used directly for cooking or further purified to obtain 
better quality (Tira, 2014; Padang et al, 2020). Biogas 
purification is carried out by removing H2S which is 
formed during the anaerobic process. The H2S content 
can range between 1000 – 10,000 mg/L (Rasi et al., 2011; 
Faghali et al., 2020). Farmers at the research location do 
not have too many livestock in one family, but with 
adjacent houses a communal digester can be created 
where livestock waste from each breeder can be 
collected and used as alternative fuel such as lighting or 
for cooking. The obstacle in implementing biogas is the 
high installation costs. Biogas digesters have many 
benefits, offering additional energy, saving the 
environment and bonuses for the economic sector (Thu 
et al., 2012). To increase the amount of methane gas 
produced, household waste such as vegetables and food 
scraps can be mixed in the biodigester (Zareei, 2018). 
Based on research conducted by Runtuni and Dewanti 
(2019), capital for biogas development can come from 
the government or non-governmental organizations. 
The biogas reactor built includes renewable energy 
which can meet daily energy needs at low cost so that it 
can improve the standard of living of rural farming 
communities (Soeprijanto et al, 2017). 

Breeders are able to implement the principles of 
sustainable development. By providing outreach and 
knowledge to breeders, it is hoped that breeders will be 
able to understand the importance of sustainable 
development in the livestock sector. Reducing the 
negative impact of livestock activities is important to 
protect the environment from damage and protect it for 
future generations. Biogas is a clean energy source that 
utilizes waste from livestock activities. Biogas is 
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renewable and environmentally friendly energy that can 
be produced in rural areas where the livestock sector is 
one of the economic supports (Allah et al, 2021). 

After obtaining the right strategy through SWOT 
analysis, AHP analysis is then carried out to determine 
the sequence of strategies based on priority. There are 4 
strategies resulting from the SWOT analysis, namely: 
Providing education regarding the potential for waste 
processing to generate money and renewable energy / 
First Alternative; The government provides assistance in 
building communal biogas installations and equipment 
for making organic fertilizer or a second alternative; 
Provide training on processing livestock waste (biogas, 
fertilizer, etc.) or the third alternative and provide 
assistance in implementing the principles of sustainable 
livestock / fourth alternative. 

Based on 4 alternatives, questionnaires were 
distributed to 8 experts. Then calculations are carried out 
using AHP analysis. 
Table 5. Final Results of AHP Analysis 

 A 1 A 2 A 3 A 4 Amount Eigenvectors 

A 1 0.18 0.58 0.56 0.14 1.46 0.365 
A 2 0.41 0.25 0.14 0.08 0.89 0.222 
A 3 0.37 0.14 0.27 0.08 0.86 0.213 
A 4 0.04 0.03 0.03 0.70 0.79 0.198 

Note: A= Alternative 
 

Based on the table above, the Eigen Vector shows 
the priority order for each alternative (Hafiyushaleh and 
Asyhar, 2016), so that the first strategic alternative 
sequence that needs to be implemented is alternative 1 
and continued with alternatives 3, 2 and 4 sequentially. 

The consistency of a matrix is carried out by 
measuring the consistency ratio or CR which is obtained 
by comparing the consistency index with the random 
index (Hafiyushaleh and Asyhar, 2016). 

 
λ max = (5.63 x 0.365) + (3.98 x 0.222) + (3.76 x 0.213) + 

(1.43 x 0.198) 
= 4.03 

CI = (λ max – n) / (n-1) 
= 4.03 – 4 / (4-1) 
= 0.03 / 3 
= 0.01 

R.I = 0.90 (because there are 4 criteria) 
CR = CI/RI 
  =0.01/0.90 

=0.01 
= 1% 

The CR value after being calculated is 10% so this 
value is said to be consistent, because if it is more than 
10% then the data assessment must be corrected (Mario 
and Sasandri, 2013). 
 

Conclusion 
 

The results of strategy analysis using SWOT and 
AHP analysis show that the most suitable strategy is is a 
combination of Strength and Opportunity (SO), namely 
Providing education regarding the potential for waste 
processing to generate money and renewable energy / 
First Alternative; The government provides assistance in 
building communal biogas installations and equipment 
for making organic fertilizer or a second alternative; 
Provide training on processing livestock waste (biogas, 
fertilizer, etc.) or the third alternative and provide 
assistance in implementing the principles of sustainable 
livestock / fourth alternative. 
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