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 South Tapanuli District has quite potential in developing beef cattle by 
maximizing the potential of land with various types of plantation and 
agricultural plants as a source of animal feed. The objectives to be 
achieved in this research are to analyze the availability of feed based on 
plantation crops and food crops that support beef cattle feed sources, 
analyze variables in beef cattle development in influencing the number 
of beef cattle populations, and analyze strategic factors that influence 
the success of developing beef cattle and formulating strategies to 
increase beef cattle production in South Tapanuli District. Multiple 
linear regression analysis was used to examine the data. The study's 
findings demonstrate the abundance of potential carrying capacity of the 
region's land, with plantation area having the capacity to support 1,420 
beef cattle annually and agricultural land having the capacity to support 
14,508 cattle annually. 
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1. INTRODUCTION 
Using information obtained in 2022 from the Central Statistics Agency (BPS), beef consumption in 
North Sumatra in 2022 will reach around 59.69 thousand tons. These figures show that beef is an 
important food ingredient for the people of North Sumatra. Beef production in North Sumatra has the 
largest cattle farming potential in Indonesia. Drawing from Ministry of Agriculture data, beef 
production in North Sumatra in 2022 will reach around 37.7 thousand tons. However, this production 
is still not sufficient to meet local consumption needs. Along with increasing beef consumption in 
North Sumatra, the government is also importing beef from abroad. Using information from the 
Directorate General of Excise and Customs, beef imports in North Sumatra in 2022 will reach around 
23.12 thousand tons [1]. 

One of the challenges in meeting the need for beef in North Sumatra is its uneven 
distribution[2], [3]. Most beef production is still concentrated in certain regions, while beef 
consumption is throughout the province of North Sumatra. Thus, to meet beef needs in North 
Sumatra, efforts are needed to increase local cattle production, increase distribution efficiency, and 
reduce dependence on beef imports. Apart from that, the government can encourage the development 
of cattle farming businesses in areas that have the potential to increase beef production in a sustainable 
manner. 

South Tapanuli Regency is one of the districts that has the potential to support beef self-
sufficiency for North Sumatra Province because the development of beef cattle in South Tapanuli 
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Regency has increased quite a lot. Data shows that beef production in South Tapanuli Regency has 
increased in the last 3 years (2019 - 2021) based on data from the South Tapanuli Central Statistics 
Agency for 2021 [4]. 

Although the support for beef production in South Tapanuli Regency in 2021 amounted to 
268,144 Kg compared to the total beef production in North Sumatra Province in 2021 amounting to 
13,286,017 Kg, or statistically it only supports 2.02% of the total beef production in the Province. . This 
can be caused by the population percentage in South Tapanuli Regency (303,685 people) being only 
2.03% of the total population of North Sumatra Province (14,936,148 people). In terms of the potential 
for increasing the cattle population in Tapanuli Regency, the potential of available land is an important 
factor in determining the number of cattle that can be kept in an area [5]. South Tapanuli Regency has 
a lot of land suitable for cattle farming, such as large and fertile grasslands [6]. 
            The infrastructure needed for cattle farming, such as pens, irrigation systems and adequate 
roads, is also an important factor in increasing the cattle population [7], [8]. South Tapanuli Regency 
has several livestock facilities, but they still need to be improved. Access to adequate and high-quality 
feed is crucial to the growth of the cattle farming industry [9], [10]. South Tapanuli Regency has a lot 
of fertile land, so feed for cattle can be produced in the area. Market demand also needs to be 
considered in developing cattle farming [11], [12]. In this case, research needs to be carried out to find 
out how much demand there is for cattle in the area. 

These factors show that South Tapanuli Regency has quite large potential for increasing the 
cattle population. However, this needs to be supported by good planning, as well as support from the 
government and local communities in developing cattle farming. Based on the problem formulation 
that has been stated above, the objectives to be achieved in this study can be set, namely analyzing the 
availability of feed based on plantation crops and food crops that support feed sources for beef cattle 
in South Tapanuli Regency, analyzing variables in the development of beef cattle in influencing the 
number of beef cattle population in South Tapanuli Regency, and analyzing the formulation of 
strategies that influence the success of beef cattle development as well as formulating strategies for 
increasing beef cattle production in South Tapanuli Regency. 

2. RESEARCH METHOD 
2.1 Research Location and Time 
This research was carried out in South Tapanuli Regency with stages including data preparation and 
collection, data analysis and writing, and considerations for selecting this location were land potential, 
integration of food/agricultural crops and land that could be utilized. 

2.2 Research methods 
This research consists of two stages, namely research stage 1 to see the production potential and 
supporting capacity of plantations and agricultural development of beef cattle. Phase 2 research is to 
look at the factors that influence the increase in the beef cattle population. Stage 3 research is strategy 
formulation (SWOT Analysis). 

2.3 Sample Determination (Respondents) 
Determination of sampling in the research area is done intentionally (purposive) based on the area 
with the largest, medium and small cattle population. Sampling in areas with large cattle populations 
(>500 cattle) was conducted in Angkola Sangkunur sub-district.  Sampling in moderate cattle 
population areas (0 - 150 cattle) was conducted in Batang Angkola sub-district. Sampling in small cattle 
population areas (< 20 cattle) was conducted in Merancar sub-district,  

Determination of the sampling of each farmer in each sub-district was done using the following 
slovin [13] formula: 

n = N / (1 + (N x e²))                  (1) 
Description: 
N  : the number of samples sought  
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N : the total population (Number of Beef Cattle Breeders in Angkola Sangkunur, Batang angkola  
and Merancar sub-districts) 

E : the margin of error that is tolerated as much as 5%. 

2.4 Data Collection Method 
The data collection technique used to obtain data relevant to the problem under study is through a 
survey method [14] which is a way of obtaining primary data on the object of research by directly 
reviewing the object of research. Primary data can be obtained by means of Field Studies (field 
research), namely data collection techniques by visiting the beef cattle farmers concerned to make 
direct observations of beef cattle breeding activities to obtain data and information about the problem 
under study [15]. 

To obtain this data, researchers used the following methods: 
a) Questionnaire / questionnaire, which is a data collection technique that is done by giving a 

set of questions or written statements to respondents to answer. 
b) Interview (Interview) is the process of obtaining information for research purposes by means 

of question and answer, while meeting face to face between the questioner or interviewer 
and the answerer or respondent. 

c) Documentation is looking for data on things or variables in the form of notes, photos of 
livestock conditions and other things that support data for this study. 
 

2.5 Data analysis 

The data that has been obtained will be analyzed by Validity and Reliability Test [16], Classical 
Assumption Test [17], Multiple Linear Regression [18], Hypothesis Test, Partial Effect Significance Test 
(T Test) [19]. 

3. RESULTS AND DISCUSSIONS 
3.1 Production Potential of Plantation and Agricultural Crops 
A recapitulation of the production potential of plantation crops including rice straw, corn straw, 
cassava shells and peanut straw as supporting capacity for beef cattle feed sources in South Tapanuli 
Regency can be seen in Table 1. 

Table 1. Carrying capacity of plantation crops in South Tapanuli Regency 

No Agricultural Crops Plantation Plant Carrying Capacity (st/year) 

1 Forage between oil palms 379.62 

2 Forage between rubber plants 925.45 

3 Forage between coffee plants 66.00 

4 Forage between cocoa plants 49.32 

Total 1,420.39 

Based on Table 1, the carrying capacity of plantation crops has the potential to be used as animal feed 
with a sufficient capacity of 1,420 heads/year. Varieties of forage between plantation crops consist of 
forage between oil palm plants amounting to 379 animals/year, forage between rubber plants 
amounting to 925 individuals, forage between coffee plants amounting to 66 individuals/year and 
forage between cocoa plants amounting to 49 individuals/year. 
 BusinessPlantations, especially oil palm, have great potential to be integrated with cattle 
cultivation. Beef cattle are able to consume high fiber feed such as forage and concentrate in large 
quantities, where these feed ingredients can be provided by the palm oil industry [20], [21] .Existing 
technological innovations that can utilize waste and by-products from the palm oil industry can 
increase daily body weight gain (PBBH) of beef cattle by up to 72%. Various studies also show that 
palm oil-cattle integration has promising prospects to support the development of beef cattle in the 
future [22]. 
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3.2 Agricultural Crop Production Potential 
A recapitulation of the production potential of agricultural crops including rice straw, corn straw, 
cassava shells and peanut straw as supporting capacity for beef cattle feed sources in South Tapanuli 
Regency is shown in Table 2. 

Table 2. Carrying Capacity of Agricultural Crops in South Tapanuli Regency 

No Agricultural Crops Carrying Capacity of Agricultural Crops (st/year) 

1 Rice Straw 11,251.53 

2 Corn Straw 2,650.49 

3 Cassava Skin 126.53 

4 Peanut Straw 29.94 

Total 14,058.49 

Based on Table 2, the carrying capacity of agricultural plants has a high potential for use as animal feed 
with sufficient capacity of 14,058 heads/year. Various agricultural wastes such as rice straw with 11,251 
heads/year, corn straw with 2,650 heads/year, cassava shells with 126 heads/year and peanut straw with 
29 heads/year. The carrying capacity of land for the development of food crop and livestock businesses 
needs to be worked on. Agricultural and plantation waste can improve livestock production as well as 
a source of feed availability for livestock. Providing animal feed from agricultural and plantation waste 
really depends on the farmer's ability and livestock habits to consume it [23]. 

3.3 Multiple Regression Analysis of Beef Cattle Farmers in South Tapanuli Regency 
As a result of the multiple linear regression equation, an equation function was formed which was 
included in the variables that were considered to have an influence on the productivity of South 
Tapanuli beef cattle breeders, namely animal feed (X1b1), labor (X2b2), breeding experience (X3b3) and 
productive female broodstock (X4b4). These variables will have an influence on beef cattle productivity 
and are included in the multiple regression equation. Apart from that, in measuring and explaining 
variations in these variables, the value of the coefficient of determination (R2) is obtained. 
              The analysis's R value, which indicates that the independent and dependent variables are 
related, is displayed in the study results. The R value of 0.675 indicates a strong level of relationship. 
This means that the productivity of beef cattle breeders in South Tapanuli Regency has a strong 
relationship with factors that influence it, such as animal feed, labor, breeding experience and 
productive female breeders. 

The results of the analysis show that the coefficient of determination for R2 is 0.456. This 
indicates that the productivity of beef cattle in South Tapanuli Regency is 45.6% influenced by animal 
feed, labor, breeding experience and productive sires and 54.4% is influenced by other factors outside 
of that. The regression model in the research has an F-count value of 5.86 and an F-table value (5%) is 
2.71. Based on this, the hypothesis is accepted because the F-count is greater than the F-table. This 
means that the variables of animal feed, labor, breeding experience and productive sires collectively 
have a significant influence on beef cattle productivity in South Tapanuli Regency. 

Table 3. Results of multiple linear regression analysis for beef cattle in South Tapanuli Regency 

Variable Coefficient t - count Significant Information 

Constant 17,918    
Animal feed ,928 2,987 ,006 * 
Labor -.199 -.071 ,944 Mr 
Breeding experience ,168 ,626 ,537 Mr 
The female breeder is productive -5,366 -4,154 ,000 * 
R2 0.68    
t-table 1.69    
F-count 5.86    
F-table 2.71    

Note: tn: not significantly different, *: significantly different at P level ≥ 5%. 
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Based on Table 3, the results of multiple linear regression analysis can be written in the equation below: 
Y = 17.918 + 0.928 (X1B1) – 0.199 (X2B2) + 0.168 (X3B3) – 5.366 (X4B4) 

a) The constant (b0) is 17.918. This means that animal feed, labor, productive females and 
breeding experience are worth 0, so the productivity of beef cattle breeders in South Tapanuli 
Regency will remain at 17,918. 

b) The regression coefficient X1 (b1) is 0.928 and is positive. This shows that if there is a one unit 
increase in animal feed, the productivity of beef cattle in South Tapanuli Regency will increase 
by 92.8%. Based on decision making, H0 is rejected because the t-count has a greater value 
than the t-table. 

c) The regression coefficient X2 (b2) is 0.199 and is negative. This shows that if there is a one unit 
reduction in labor, the productivity of beef cattle in South Tapanuli Regency will decrease by 
19.9%. Based on decision making, H0 is accepted because the t-count has a smaller value than 
the t-table. 

d) The regression coefficient X3 (b3) is 0,168and has a positive value. This shows that if there is a 
one unit increase in breeding experience, the productivity of beef cattle in South Tapanuli 
Regency will increase by 16.8%. Based on decision making, H0 is accepted because the t-count 
has a smaller l value than the t-table. 

Regression coefficient X4 (b4) =5,366and has a negative value. This shows that if there is a one unit 
decrease in productive female breeders, the productivity of beef cattle in South Tapanuli Regency will 
decrease by 536.6%. Based on decision making, H0 is accepted because the t-count has a smaller value 
than the t-table. 

Animal feed has an influence of 92.8% on the level of beef cattle productivity in South Tapanuli 
Regency. Animal feed is important to give to livestock with good quality. The feed given to cattle can 
be in the form of fortifying feed ingredients (concentrate), fibrous feed (grass) and additional feed 
ingredients (vitamins and minerals) [24]. The profits obtained by farmers are influenced by the feeding 
and the feed given to livestock must be considered economical and quality. The feed ingredients given 
to livestock in fresh form are forage, feed consisting of waste from food processing industry processes 
and grains which are able to make low quality feed into feed that has a high nutritional content so that 
it can fulfill the nutritional content of livestock is concentrate [25], [26]. The feed given by farmers to 
beef cattle consists only of grass. 

The grass given is elephant grass, field grass and odot grass. Farmers in Langkat Regency only 
give grass to livestock due to limited capital to buy concentrate and farmers' lack of knowledge about 
the effects of giving concentrate to livestock. Feeding with forage has been passed down from 
generation to generation. Farmers who are still traditional require regular counseling to introduce 
concentrates to livestock [27], [28]. 

Labor has an influence of 19.9% on the level of beef cattle productivity in South Tapanuli 
Regency. Labor is an important aspect in increasing the number of breeders' beef cattle population. 
The labor productivity of livestock breeders is influenced by the number of livestock kept and the 
number of family members. Farmers can still increase the productivity of livestock farmers, namely by 
increasing the number of livestock kept so that the use of labor can be optimal [29], [30]. 

Breeding experience has an influence of 16.8% on the level of beef cattle productivity in South 
Tapanuli Regency. Most farming experience (>50%) in South Tapanuli Regency ranges from 6 – 15 
years. This has the potential to increase beef cattle productivity in South Tapanui Regency. This is in 
accordance with research [31] stated that farming experience is dominated by 6 years to 10 years with 
the number of breeders being 34 people, the percentage is 49.27%. This shows that the respondent's 
level of farming experience can be said to be sufficient, but they lack mastery and following 
technological developments in managing their cattle farming business. 

Breeding experience has an influence of 536.6% on the level of beef cattle productivity in South 
Tapanuli Regency. The number of productive broodstock will be influenced by the cutting of 
productive broodstock by breeders. Breeders generally cut productive broodstock due to urgent 
economic problems or because of a lack of knowledge. Apart from that, the selling price can also 



Int J of Basic & App Sci p-ISSN 2301-8038 e-ISSN 2776-3013  

Strategy and planning for beef cow development based on land carrying capacity in South Tapanuli District (Arif 
Sopiandin Hasibuan, et al) 

33 

influence the slaughtering activities of this productive broodstock. This is in accordance with research 
[32], [33] which states that the results of analysis using multiple linear regression show that the factor 
that significantly influences the slaughter (sale) of productive females by breeders is the price of 
productive female cattle themselves. Breeders sell productive females because of family needs, even 
though the price of productive females is not as expensive as male cattle [34]. The breeder's overall 
income does not affect the number of slaughter (sales) of productive females. The sale of productive 
females is not permanent, but only due to urgent family needs. 

3.4 Determining Beef Cattle Development Strategy in South Tapanuli Regency 
Finding strategic alternatives is the last step in the SWOT analysis process. It is possible to create the 
SWOT matrix using both internal and external considerations. Four primary strategies Strengths-
Opportunities (SO), Weaknesses-Opportunities (WO), Strengths-Threats (ST), and Weaknesses-
Threats (WT) will be determined based on the SWOT matrix. 
             The next step in the development of beef cattle in South Tapanuli Regency is the strategy 
review stage. The internal and external strategic factor assessment matrix table can be used to carry 
out the evaluation stage of internal and external elements. Completing the computation of the 
multiplication between the score and the weight is the first step in evaluating the internal and external 
factors. The method of comparing one factor with another in each group of internal and external 

factors known as the pair comparison technique is the basis for determining the weights. It is possible 
to obtain the score using predefined parameters. Based on information gathered from research 
participants' interviews, these parameters were established. In the scoring stage, each strategic factor's 
score is determined using the preset parameters. Scores 1 and 2 indicate internal factor deficits, 
whereas scores 3 and 4 indicate strengths. Scores 1 and 2 represent dangers to external variables, and 
scores 3 and 4 represent opportunities. The calculation of the weights and scores is then performed. 

In Table 4 below it is known that in the internal factors there are 2 strengths and 3 weaknesses. 
The strength has the highest weight score, namely farming experience of 1.13 and the weakness is that 
the highest weight score is information about business capital of 0.32. Based on these results, it is 
known that breeding experience is the most important factor in developing beef cattle in South 
Tapanuli Regency. 

Table 4. Internal factor evaluation matrix based on IFAS 

No Internal Factors Weight Score Weight Score 

Strength 

1 Breeding Experience 0.28 4 1.13 

2 Productive female breeding population 0.28 3 0.85 

Total S   1.98 

Weakness 

1 Venture capital 0.16 2 0.32 

2 Minimal supplementary feeding 0.13 2 0.27 

3 Maintenance system 0.14 2 0.28 

Total W   0.87 

Total IFAS 1.00   

Difference in Strengths and Weaknesses (IFAS) 1.11 

There are four opportunities and four threats, as can be seen from the external factors in Table 5 below. 
The selling price is the opportunity that has the highest weight score, namely 0.73, while the cage has 
the highest threat weight score, namely 0.17. Based on these results, it can be seen that selling price is 
the most important external factor in the development of beef cattle in South Tapanuli Regency. 

The difference in score weights on internal factors states the IFE (Internal Factors Evaluation) 
value, which is 1.12 with a positive sign, while the difference in score weights on external factors states 
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the value and EFE (External Factors Evaluation), namely 1.85 with a positive sign. On the x-axis, the 
IFE value is expressed, and on the y-axis, the EFE value. 

 Table 5. External factor evaluation matrix based on EFAS  

No External factors Weight Score Weight Score 

Opportunities   
1 Carrying capacity of plantation and agricultural 

land 
0.17 4 0.67 

2 Selling price 0.18 4 0.73 
3 Consumer demand 0.17 3 0.51 
4 The marriage system uses IB 0.16 3 0.49 
 Total odds   2.40 
Threatened 
1 Cage availability 0.09 2 0.17 
2 Change of land use 0.08 2 0.16 
3 Disease attack 0.08 1 0.08 
4 High rainfall 0.07 2 0.14 
 Total threat   0.56 
Difference between Opportunities and Threats 1.84 

The intersection of IFE and EFE values is in quadrant I, namely aggressive strategy (growth oriented 
strategy). An aggressive strategy is a strategy that supports maximizing existing strengths and 
opportunities. Aggressive strategy is a strategy that can be used in developing beef cattle by cattle 
breeders in South Tapanuli Regency. The IFE and EFE values can be included in the SWOT matrix in 
Figure 1 as follows: 

 
Figure 1. Matrix of quadrant positions in beef cattle development in South Tapanuli Regency 

 

Breeding experience and a productive female breeding population are the focus of strengths that can 
be maximized in developing the beef cattle business in South Tapanuli Regency. Apart from that, 
opportunity factors such as high selling prices and demand, carrying capacity of plantation and 
agricultural land and a mating system using artificial insemination are also main factors in maximizing 
the development of beef cattle in South Tapanuli Regency.  

Based on the SWOT matrix above, several strategies can be formulated in developing beef 
cattle business in South Tapanuli Regency as outlined in the preparation of a strategy to increase beef 
cattle productivity in South Tapanuli Regency.  
a) Strategy S-O (Strengths - Opportunities)  

The S-O strategy is a strategy that uses internal strengths to take advantage of external 
opportunities [35]. The potential that can be done are: The potential of agricultural and plantation 
waste can be maximized into alternative feed sources such as utilizing forage among plantation crops 
or fermenting agricultural waste from rice straw, corn straw, peanut straw and cassava skin so as to 
increase beef cattle productivity (S1 - O2). The success of minimal IB (1 or 2 times) by maximizing the 
potential population of high productive females can increase the number of beef cattle population so 
that it will increase beef cattle productivity (S2 - O4). Stabilize the selling price of beef cattle by not 
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drastically increasing the selling price (unit head or per Kg) when the population increases so that 
consumer demand will increase and remain fulfilled with a high level of confidence. (S1,S2 - 
O1,O2,O3,O4) 
b) W - O Strategy (Weakness - Opportunities)  

The W - O strategy aims to improve internal weaknesses by taking advantage of external 
opportunities [36]. Strategies that can be used by beef cattle farmers in South Tapanuli Regency are: 
KUR-based loans (Kredit Usaha Rakyat) or with a profit-sharing system from investors can increase 
business capital in the purchase of seedlings, cage construction, optimization in the IB system and 
other factors so as to increase beef cattle productivity (W1, W4 - O1, O4). Alternative feed sources from 
the carrying capacity of plantation and agricultural land (e.g. feed ingredients from fermented 
corn/paddy straw) can reduce business capital in purchasing production costs for feed ingredients (W1, 
W2 - O1). 
c) S-T Strategy (Strengths - Threats)  

The S-T strategy is a strategy that uses the farmer's internal strengths to avoid or reduce external 
threats [37]. Strategies that can be used by farmers are as follows: Administering dewormers or 
antibiotics by farmers can reduce and prevent the occurrence of disease in beef cattle with climate 
support will potentially minimize disease attacks (S1 - T2). Feeding during high rainfall levels is done 
by drying or aerating or after sunrise to avoid the risk of worm larvae sticking to the top of the grass 
(S1 - T2, T3). 
d) W - T (Weakness - Threats) Strategy  

W - T is a defensive tactic directed at reducing internal weaknesses and avoiding external threats 
[38] as follows:  Supplementary feeding in the form of UMB will effectively streamline land with limited 
grazing fields due to land conversion (W2 - T2). The extensive rearing system can be optimized by 
building adequate cages when obtaining additional business capital from KUR loans or funds from 
investors so as to increase the population and reduce the potential for disease attacks (W1, W3, W4 - 
T2). 

4. CONCLUSION 
The potential carrying capacity of land as a source of feed in South Tapanuli Regency is included in the 
abundant category with the carrying capacity of plantation land being able to meet the needs of 1,420 
beef cattle/year and the carrying capacity of agricultural land being 14,508 cattle/year. 2. The SO 
(Strengths-Opportunities) strategy is a livestock development strategy that can be carried out by 
breeders in South Tapanuli Regency, namely combining the potential carrying capacity of plantation 
and agricultural land with the experience of breeders so that they can optimize beef cattle productivity 
(S1-O2) , and implementing a mating system using AI by maximizing the potential of the productive 
female breeding population so that the number of beef cattle population will increase (S2-O4). In-
depth research needs to be conducted to quantitatively evaluate the impact of combined farming and 
ranching systems (SO Strategy: S1-O2). The focus should be on the extent to which integration of 
farmer experience and land use optimization can improve beef cattle productivity. Field studies and 
farmer surveys can provide empirical data on the effectiveness of this strategy. 
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