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Abstract. The purpose of this study is to analyze the market structure and
controller of beef cattle prices in North Sulawesi. The location of the
research was purposively determined, namely Manado City, Tomohon
City, and Regency of Minahasa as the trade center of beef cattle in North
Sulawesi. Furthermore, respondents were determined by the snowball
sampling, started by obtaining information about breeders of beef cattle as
business consumers and, also, the end consumers through the Department
of Agriculture and Animal Husbandry in the three research areas. Through
the snowball technique, 120 respondents consisted of 10 end-
consumers/business consumers of beef cattle, 10 intermediate traders, and
100 breeders of beef cattle. The data, then, were analyzed using the
concentration ratio model and Hirscman-Herfindahl Index to measure the
market structure and asymmetric price transmission analysis to detect the
controllers of beef cattle prices. The result shows that the structure of the
beef cattle market in North Sulawesi led to an oligopoly with the highest
concentration; while, the controllers of beef cattle prices were the end-
consumer as business consumers of live beef cattle.

1 Introduction

Based on the data of [1], the total of beef cattle in North Sulawesi was 135,292 cattle or
0.95% of the total population of beef cattle in Indonesia. Data obtained from [1]
demonstrates that 42% (260,861 households of 621,098 households in North Sulawesi
raised beef cattle as a commodity supporting household income.

In North Sulawesi, the sub-sector of beef cattle contributes to household income,
regional income, job procurement ad export profit [2,3,4]. As beef cattle has a significant
role in the level of household, it effects on the socio-economic life, such as solving
household’s economic issues, assets enhancer of household’s wealth and value depositor
when the market and formal financial institution are unavailable [5,6,7].

Though the total of breeders of beef cattle in North Sulawesi is sufficiently great in
amount, the contribution of beef cattle toward household income is still low [8,9,10]. It is
due to the shortage of market orientation on beef cattle in North Sulawesi, indicated by
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existing market hindrances, such as lower bargaining power of breeders of beef cattle in the
downstream or marketing sector so that cattle’s market involving small-scale breeders has
not been efficient, subsequently followed by a relatively lower profit share and higher share
of marketing cost by breeders. Other market impediments dealt with by breeders are
limitation of market information-particularly on price, insufficient marketing
infrastructures, the non-optimized performance of marketing institutions, minor legal
assurance and marketing regulation, and limited access to financial services for breeders
[11-15].

Currently, the research regarding beef and cattle marketing still focuses on one
marketing region and reviews on the characterization of beef cattle’s chain supply,
consumer’s preference on beef cattle’s products, price and offering, marketing margin of
cattle, marketing efficiency, beef cattle’s demand, marketing strategy, and product
upgrading and profitability of cattle [16-19]. The marketing of beef cattle in North Sulawesi
has involved more than one marketing region, forming a marketing chain from upstream to
downstream, and linkage between existing marketing institutions in such region. The
linkage of marketing institutions will create a certain market structure that can be measured
by the ratio of market concentration [20,21]. Such issue has not been reviewed in previous
researches in North Sulawesi, mainly marketing of beef cattle. Therefore, the research aims
to analyze the market structure and price controller of beef cattle in North Sulawesi
involving breeders of beef cattle, intermediate trader and end-consumer of cattle, acting as a
business consumer of beef and owner of abattoirs and user of the slaughterhouse. The end-
consumer of live cattle is a retailer, working in a traditional market, and distributor of beef
cattle in a supermarket.

2 Research method

2.1 Site and time

The research was performed on February-March 2021in Manado City, Tomohon City, and
Regency of Minahasa as the trading center of beef cattle in North Sulawesi. Based on the
characteristics of each region, Manado City has slaughterhouse and abattoirs, end-
consumers and business consumers of beef cattle, hotels, restaurants, modern and
traditional market, hospitals and universities. Next, Tomohon City has abattoirs, end-
consumers as business consumers, breeders, group of cattle breeders, traditional and
modern market offering daily beef products, and education center; while Regency of
Minahasa has the only one center of livestock broker market in Province of North Sulawesi,
located in District of Kawangkoan. There were breeders and group of cattle breeders
becoming the input of beef cattle for Manado and Tomohon City. A total amount of
42.278 cattle (31.25%) of 135,292 beef cattle in North Sulawesi were located in three
research sites, and the rest dispersed in 12 Regencies and other existing cities in North
Sulawesi.

2.2 Sampling method, type of data, and data collecting technique

The sampling method of respondents was done by Snowball (22), initially obtaining
information of the existence of business consumer of beef cattle (end-consumer of live beef
cattle), who was also the owner of abattoirs and slaughterhouse, and both retailer to
traditional market and distributor of beef to supermarket through various related institutions
existing in Manado City, Tomohon City, and Regency of Minahasa. Additionally, the
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information of end-consumer of beef cattle obtained by snowball showed the existence of

intermediate traders and breeders of beef cattle, as seen in Table 1.

Table 1. Samples of study

Location of the Breeders of Intermediate End-consumer of Total of
beef cattle beef cattle traders (people) beef cattle samples
market (people) (people) (people)
Manado City 18 7 28
Tomohon City 28 2 3 33
Regency of
Minahasa 54 5 0 59
Total 100 10 10 120

Data of the research consisted of primary and secondary data gained by survey using a
questionnaire. The primary data was obtained from a sample of breeders as respondents,
such as beef cattle price, marketing cost, a total of beef cattle selling, a total of purchased
beef cattle, an income of each marketing institution. In addition, the secondary data was
derived from government agencies related to this research and scientific journals published
online on the internet.

2.3 Data analysis

2.3.1 Analysis of the market structure

The theory of industrial economy and market structure can be detected by both
concentration and barriers to entry [23]. While in this research, the detection of the market
structure was conducted by analyzing market concentration. The concentration was done by
measuring the size of company distribution in the industry. To measure it, there were two
(2) ways, such as: a) Ratio concentration (Rc) by the following equation [24,25].

__ Purchased volume

Rc= X 100% (1)

Marketed volume
If the level of ratio concentration is between 0-40 percent, the market structure is perfect
competition and leads to an oligopoly system with a lower level of concentration. Whereas
the level of ratio concentration is 40-70 percent, the market structure is an oligopoly with a
medium level of concentration. The level of ratio concentration, in addition, is 70-100
percent, the market structure of beef cattle is an oligopoly with a higher level of
concentration, directing to monopoly market. While b), in Herfindahl index (HI), the
analysis is to measure market strength [26]. HI is a sum of the market share square of all
companies in the industry, by the following equation:

HI=S1? +S2% +....... Sn’ )
S is the market share of each company in the industry

According to the U.S. Department of Justice and the Federal Trade Commission, the
amount of HI is divided into several criteria. First, HI<0.01 means market approaching
perfect competition; second, HI<0.1 is a non-concentrated market; third, 0.1<HI<0.18 is a
medium-concentrated market, and, the last, H[>0.18 means a higher concentrated market.
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2.3.2 Analysis of price controller

Analysis model employed in this research was asymmetric price transmission since it
considered dimension of inter-period price changes [27, 28]:

6Hn = BO + B] 6Hﬂ+ +B2 6Hﬁ_ + e t (3)

Where, dHrt = First derivation of price in downstream
8Hg "= Movement of increasing price in upstream
0Hyi~ = Movement of decreasing price in upstream

The above model implicitly explains that price movements at the upstream level are a
driver of price changes at retail level or we can say that the price of upstream level is
the granger cause of the price at the downstream level. The above equation requires a
granger causality test to know price movement upstream as controller or price drivers on
downstream. The application of such an equation finds obstacles due to any difficulty in
obtaining data of time series in respondents so that it only gains data of cross-section in one
time. Thus, the research only applies Granger casuality tests on data of cross-section
[29].The result of the Granger casuality test is used to detect the most dominant transaction
impact in the price controller of the beef cattle market [30]. In addition, the causality test is
applied to data of cross-section, obtained by comparing the value of F test from the
following three equations [31]:

Py, = f(Pyt , Pi, ) 5 Fy, price domination in the level of breeders’ beef cattle 4

P, = (P , Pwy ) 5 F» price domination in the level of intermediate traders )

P, = f(Pyp , Py ) ; F3 price domination in the level of end-consumer/business
consumer/owner of abattoirs (TPA)/user of the slaughterhouse
(RPH)/retailer of beef (6)

Where Py, is a price in the level of breeders, P ,; is a price in the level of intermediate
traders and Py, is a price in the level of end-consumer of beef cattle as business
consumer/owner of abattoirs (TPH) and user of the slaughterhouse (RTH). The equation
of the biggest F statistic value shows the leading price domination in the level of sub-
producer.

3 Result and discussion

3.1 Characteristics of respondent

This research involved 120 respondents, where the majority of lower education background
consisted of graduated of Junior High School (35.83%) and elementary school (30.65%), as
seen in Table 2 below.

Based on the above table, it means that ability in analyzing market opportunity and
reasoning to the agribusiness of beef cattle required government’s contribution, including
university. According to the age of respondents, 32.50% of breeders were by the age range
of 41-50 years of old, and 25.83% were51-60 years of old. The above data describes that
the age of respondents involved in the marketing of beef cattle in North Sulawesi was
productive. Next, about 60% of respondents had experienced more than 10 years in the
marketing of beef cattle. Such experience, indeed, had benefited breeders/traders and/or
end-consumer of beef cattle since livestock was savings that could be sold any time for the
family’s needs. Selling of beef cattle by breeders was only performed as breeders required
daily cost so that breeders’ income was dominated by foods crop. While, beef cattle
marketed in the research’s site was Ongole breed (PO), having a clean-white color of skin,
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firm and giant type of body, and special mark in hump or back of the head, indicating
suitable for hard work and well-preferred by consumer and traders of beef cattle. The result
of this research finds out that the weight of beef cattle owned by breeders was between 300
kg.-350 kg. Nonetheless, the selling price of beef cattle in the research’s site heavily
depended on the physical appearance of cattle and was not based on beef cattle’s weight
estimation. In the market, the selling price of beef cattle was around 6 up to 20 million
Rupiah per cattle depending on age and physical shape. The characteristic of breeder’s and
trader’s income of beef cattle in North Sulawesi shows that the rate of income was IDR
2,500,000-IDR 10,000,000/month. Therefore, breeders and traders sufficiently relied on
beef cattle as one of the main household livings, even though it had not become the only
living source of breeder’s household [6,7,9]. It happened since some of the breeders still
counted on foods plant as the main source of living.

Table 2. Characteristics of respondent

Manado Tomohon Minahasa Total
Characteristics Total Total Total Total
% % % %
(people) (people) (people) (people)
Education
Elementary 9 31.57 9 28.55 20 34.00 38 31.65
Junior High 11 38.48 12 35.70 20 34.00 43 35.83
School
Senior High 8 27.32 11 31.85 17 28.50 36 30.00
School
Bachelor 1 2.64 1 3.90 2 35 3 2.70
Total 28 | 100.00 33 | 100.00 59 | 100.00 120 | 100.00
Age (Years old)
<30 1 2.63 1 2.38 1 2.25 3 2.50
31-40 7 23.68 8 23.81 15 25.42 30 25.00
41-50 9 34.21 11 33.33 19 32.50 39 32.50
51-60 7 26.32 9 28.57 15 25.42 31 25.83
>60 4 13.16 4 11.91 9 14.91 17 14.16
Total 28 | 100.00 33 | 100.00 59 | 100.00 120 | 100.00
Experience (Years
1-5 5 18.24 7 21.34 11 19.50 23 19.16
6-10 4 1597 5 16.76 5 18.00 14 11.67
11-20 6 34.12 12 35.17 19 32.40 37 30.83
>20 9 31.67 9 26.73 18 30.10 36 30.00
Total 28 | 100.00 33 | 100.00 59 | 100.00 120 | 100.00
Household’s income (IDR/month)
<1,000,000- 1 2.69 1 2.37 3 4.95 5 4.16
1,000,000- 3 10.35 4 11.92 9 14.96 16 13.33
2,000,000
> 2,000,000- 12 44 47 16 47.61 25 42.56 53 44.17
5,000,000
>5,000,000- 10 34.24 10 30.96 18 30.00 38 31,66
10,000,000
>10,000,000 2 8.25 2 7.15 4 7.44 8 6.67
Total 28 | 100.00 33 | 100,00 59 | 100,00 120 | 100,00

The characteristic of breeders and traders of beef cattle as the respondent in North
Sulawesi was in line with some previous researches [32,33,34], reporting that the rate of
breeders’ age was in the productive age, but their education was relatively low in
developing country so that it required counseling of counselor in business planning and
cattle marketing. Further, beef cattle were a side job where breeders’ income had not been



E3S Web of Conferences 316, 02007 (2021)
IConARD 2021

https://doi.org/10.1051/e3sconf/202131602007

maximally obtained; though, there was a higher selling price. It was because beef cattle
were still utilized as labor in foods plant and estate, and they would be sold if breeders had
urgent cash or difficulty in seeking forages [35,36].

3.2 Market structure

The analysis result of ratio concentration of beef cattle marketing in three research sites is
presented in Table 3, displaying that the cumulative percentage of ratio concentration (Rc)
of three beef cattle markets was 75.63 percent. It, then, indicates that market structure tend
to an oligopoly with a higher concentration or fierce oligopoly. If partially seen, the market
located in Manado City and regency of Minahasa had an oligopoly with a higher
concentration, while Tomohon City had a medium concentration of oligopoly.

Table 3. Value of ratio concentration (Rc) of beef cattle marketing in North Sulawesi

Market’s site Rate of purchased Rate of sold Ratio concentration
volume (Kg) volume (kg) (Rc) (%)
Manado City 301 355 84.78
Tomohon City 240 348 68.96
Regency of Minahasa 311 425 73.17
Total 75.63

Under the level of medium concentration, new actors of beef cattle were enabled to
enter, though they had difficulty in competing with older actors. Contrastingly, the market
structure having a higher concentration of oligopoly was highly tough entered by new
marketers [37]. This result of the research was following previous research [24,38], arguing
that the market concentration of beef cattle was classified as a higher concentration of
oligopoly, so that it tends inefficient. In contrast, the result of this research was different
from other previous researches, stating that the concentration level of the beef cattle market
changed based on time, but the level was in low to a medium concentration where the
oligopoly still enabled the entry of new actors in beef cattle market [39, 26].

In addition, the calculation of Herfindahl Index (HI) value was 0.2102, meaning that
there was a higher concentration of beef cattle market in North Sulawesi. This postulates
that the existence of market strength concentration in some traders/sellers of beef cattle, so
that it influenced other traders/sellers, mainly in pricing or quality of beef cattle. Selling
value and quality of beef cattle in North Sulawesi incliningly were determined by traders
and not breeders since traders valued livestock due to their physical appearance and not
weight. This finding was consistent with research conducted by [40]. It was because the
market of beef cattle in North Sulawesi was dominated by a broker and big trader as a
business consumer, owner of abattoirs (TPH) and the slaughterhouse (RPH), and retailer of
beef cattle in both traditional and modern market.

3.3 Analysis of price controller of beef cattle

The distribution line of beef cattle marketing in the research’s site was, initially, from a
breeder—intermediate trader/broker/inter-city/regency trader within a province and/or
inter-province—big trader as end-consumer/business consumer of beef cattle as the owner
of abattoirs and user of the slaughterhouse/retailer of beef cattle to a traditional and
modern market. In North Sulawesi, the price of beef cattle itself was not based on weight
but physical appearance, which a firm body and white skin having some special
characteristics would have a higher price by a trader. Purchasing price in the level of
breeders was around IDR 6,000,000- IDR. 10,000,000 per head and its selling price by a
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trader or big trader as end-consumer of beef cattle were in the range of IDR 15,000,000-
IDR 20,000,000 per head. In the market, there was a fierce concentration of market
strength for a big trader of beef cattle as both business consumers and retailers of beef
cattle. As a result, the trader could interfere with other traders, mainly in either pricing or
supply quality of beef cattle. This can be seen from the analysis result of price movement
in asymmetric price transmission (APT). The result depicts that driver of price movement
was transactional price between end-consumer of beef cattle as a business consumer and
user of the slaughterhouse and retailer of beef cattle with intermediate trader/broker. In
other words, the price established from a transaction of the big trader as end-consumer of
beef cattle and business consumer/user of the slaughterhouse and retailer of beef cattle
with intermediate trader/broker would be followed by the following distribution channel.
Thus, this research was synergized with previous research arguing that the price of beef
cattle was significantly determined by several factors, such as market structure, the
physical condition of beef cattle, type of beef cattle, culture, and access to transportation
[41, 42].

Big trader/end-
Intermediate consumer/business Retailers of
Breeders :> trader/broker :> consumer of beef :> beef cattle
cattle/user of
slaughterhouse

F1=0.207 F2=3.928 F3=1.005
p=0835 p=0.026 p=0.859

Fig. 1. Analysis of pricing in marketing line of beef cattle in North Sulawesi

Figure 1 above shows that the biggest value of F statistic was 3.928 arising in the
transaction between intermediate traders/brokers with the big traders as end-
consumers/business consumers of beef cattle and, at the same time, the users of the
slaughterhouse. It can be stated that pricing being reference was when beef cattle was in
intermediate trader/broker readily distributed to the big trader, being end-
consumers/business consumers of beef cattle and users of the slaughterhouse as well as
retailers of beef cattle to a traditional and modern market, as occurring in Tomohon City,
Manado City and other cities in North Sulawesi. While related to the market structure of
beef cattle, it showed a fierce oligopoly and intermediate trader/broker could cooperate with
the big trader as end-consumer in determining beef cattle’s price. In fact, the big trader
bought beef cattle in a great number, so that price per cattle could be pressed down. In case,
big traders received profit due to cost-minimizing of purchasing and transportation costs.
Big trader/end-consumer of beef cattle, hence, could purchase the greatest number of beef
cattle, so such trader obtained the cheapest purchasing price and most efficient since
transportation cost could be cheaper. Prices in the sub-distribution level would follow this
price, where it considers other additional costs and desired margin. Consequently, the price
of beef cattle of the level of end-consumer in the traditional and modern market became
relatively high, such as IDR 100,000 - IDR 120,000/kg. The result of this research was in
line with other researches [43,44,45], setting out that the bargaining power of breeders was
extremely powerless in the marketing chain of beef cattle and dairy due to the significant
role of intermediate and big trader in managing marketing distribution so that they obtained
a relatively bigger profit than breeders. In the end, this situation caused inefficient market.
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4 Conclusion

Based on the result of this research, it can be concluded that the market of beef cattle in
North Sulawesi was a fierce oligopoly, showed by a firm concentration of market
characteristic on intermediate traders/brokers and big traders as end-consumers or business
consumers of beef cattle, the users of the slaughterhouse, and retailers of beef cattle to both
traditional and modern market. The intermediate traders/brokers and end-
consumers/business consumers of beef cattle were sub-producers being price
controllers/determiner in the distribution line of beef cattle marketing in North Sulawesi
since they received a relatively higher profit than the producer of beef cattle.

For such circumstance, it, further, is required innovation and strategy in improving the
competitiveness of new actors if they are going to enter marketing chains of beef cattle,
such as production efficiency and increasing quality of beef and cattle through innovation
of feed usage and reproduction technology, agribusiness modernization of beef cattle under
partnership program or collaboration with more advanced breeders from other regions.
Also, it is necessary to make government regulations related to the price of beef cattle so
that traders have price references in the pricing of beef cattle, where it does not give
adverse effects on breeders.
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