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 This paper identifies the market power role in Indonesia beef industry. It adopted New 
Empirical Industrial Organization (NEIO) approach to measure conjectural elasticity as 

a reflection of market power level to get oligopoly/oligopsony strength index to reflect 

both the collusion force level to determine the purchase price and sales price at beef 
market. Study result shows that a conjectural elasticity and oligopoly and oligopsony 

index value of beef market in Indonesia is quite high. It indicates that beef market is 

dominated by collusive market power from competitive market power. In addition, 
market power has positive and significant effect to determine beef price at consumer 

level. 
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INTRODUCTION 

 

Beef becomes one most phenomenal agricultural commodity in Indonesia at last five years. The demand 

pattern is unique. It increases very high. Production aspect shows that over the last twelve years increase by 37 

percent with average 6.73 percent per year. By year 2012 is expected total national meat production becomes 

516,950 tones. 

Actually, national beef production is still above the consumption needs or able to meet the public n/+ eeds. 

The problem is not all cow population ready for slaughter because the cultivation largely in a traditional farm 

businesses for investment and savings. Cow is sold if there a need. This condition implies that at high demand 

for beef, it does not be met by local beef production. It creates disparity between demand and supply. The 

condition encourages domestic beef prices are likely to increase from year to year. 

Government generally imports beef from other countries in effort to cope the high price. Import activities 

are managed to move beef price back to reasonable level and at same time to stabilize the beef price. High profit 

from beef imports makes importers creates conditions of beef scarcity to increase consumer prices and imports. 

In fact, World Bank reported in Kompas Daily February 3, 2012, beef price in Indonesia is the highest in world. 

High beef import has an impact on sluggish domestic cow transaction to make domestic beef prices 

remained stagnant [6]. Higher beef prices at consumer level and stagnant prices at producer level become an 

indication of a market power that beef market is not perfect competition. Therefore, this study aims to identify 

the strength of beef market in Indonesia, namely market power level and the effect on consumer beef prices in 

Indonesia. 

 

Conceptual and Econometric Model: 

There is lot of research on market power in agricultural products trade to follow the tradition of New 

Empirical Industrial Organization (NEIO) to use industry analysis or partial balance model. Market power level 

is measured by framework of New Empirical Industrial Organization (NEIO) developed by Bresnahan [3] and 

Lau [11]. This model is adopted because it is a common pricing model in industry to allow competition, 

monopoly, and all levels oligopoly. In addition, NEIO also provide a solution to overcome non availability of 

data marginal costs. 

NEIO analysis approach can be carried out as follows. Suppose an uncompetitive industry consists of n 

company to produces a homogeneous output at almost same costs. Market demand function can be written as:  
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Qt = Q(Pt, Zt)               (1) 

 

Pt is a single price in a market and Qt is total production at time t (industrial output), Zt is a vector of 

exogenous variables to shift the Qt demand. Because of price and output are determined simultaneously, demand 

function (1) can be written as: 

 

Pt = P(Qt, Zt)               (2) 

 

To measure market power, Bresnahan [3], Lau [11], Sperling [12] and Susanto [13] use a mathematical 

approach through linear demand function: 

 

Q = α0+ α1 P + α2 Y + ϵ             (3) 

 

And marginal cost of a linear function becomes: 

 

MC = β0 + β1Q + β2 W             (4) 

 

Where Q, P, and MC respectively are demand, market prices and marginal costs. Y is a vector of exogenous 

variables in demand function, and W is the vector of exogenous variables in function of marginal cost. To 

simplify, it is assumed only one exogenous variable in each function. Because NEIO assumptions, the marginal 

cost are unobservable, then form of alternative decisions on industry marginal cost function is free. 

To decrease the supply relationship, e.g. total revenue becomes R = PQ, Marginal Revenue is determined as 

MR = P + (∂P/∂Q) Q. The inverse of demand function (3) makes ∂P/∂Q = 1/α1. Therefore MR = P + Q/α1. 

Equating marginal revenue and marginal costs, and reversing λ, the supply relationship is written as: 

 

P =  + β0 + β1Q + β2 W +ε            (5) 

 

Visual observations indicate that demand equation becomes identity equation because only there is one 

endogenous variable P and excluding exogenous W. Similarly, the equation also offers identity equation 

because the marginal cost only has one endogenous variable Q and without exogenous variables Y. The λ 

parameter cannot be identified. But it can be explained by rewriting the equation (5) as: 

 

P = β0 + γ Q + β2 W +ε              (6) 

 

Where γ  = β1 -  . Because of equation (6) only include Q and exclude exogenous variable Y, then it 

becomes an identity. The remains question is whether fixed at P = MC or MR = MC. The solution of above 

expression is to show that estimate λ require identification β1,  and γ. However, equation (3) and (6) only 

provides  and γ, the consequently, λ cannot be identified (γ still depends on two parameters of β1 dan λ). 

Bresnahan [3] suggest a solution by introducing variables to combine elements of rotation and vertical shift 

in curve demand. This is done by formulating the interaction between P by shifting demand to makes exogenous 

variables movement is greater than intercept shift upwards or downwards. Moreover, these exogenous variables 

must not only be able to shift the intercept, but also have to change or rotate the slope. Rotation of demand curve 

shows the nature of industry competition and vertical demand shift should refers to supply. 

Through this methodology, Bresnahan model is rewritten, where the demand equation now becomes: 

 

Q = α0 + α1 P + α2 Y + α3 PZ + α4 Z + ϵ           (7) 

 

It can be rewritten as: 

 

Q = (α0 + α2 Y + α4 Z) + (α1 + α3 Z)P+ ϵ           (8) 

 

Z is a new demand for exogenous variables. First brackets on right hand side (8) can be seen as a vertical 

intercept and second as the slope. Prominent thing from the above specifications are entered into the Z demand 

equation as other products within the own price. These changes are allowed on Z to produce rotation and 

vertical displacement on demand equation. To identify λ, Bresnahan suggest that Z can be seen as the price of 

substitutes and Y as income. In empirical studies, Z may becomes variables to measure consumption behavior. 

With these modifications, supply relation (based on optimization problem) is formulated by: 

P =  + β0 + β1Q + β2 W +ε            (9) 
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Because MR = P +  

Deciding Q* = -Q/(α1 + α3 Z), equation (5) can be written as: 

 

P =λQ*+ β0 + β1Q + β2 W +ε          (10) 

 

To explain λ and β1 in (9), α1dan α3 is treated through demand estimations function. Then λ is identified as 

the Q* coefficient. 

According to Appelbaum [2], Taylor and Kilmer [14], if the conjectural elasticity value can be determined, 

then oligopoly index can be calculated through price elasticity on demand. If δ has a negative value from inverse 

of demand price elasticity, δ = - ( ∂p/∂y) (y/p), then index of oligopoly power is formulated as: 

 

j = λj δ                                        (11) 

 

j is an oligopoly/oligopsony index, λj is conjectural elasticity. When the value j getting close to 1 it means 

the collusion force is greater. 

Effect of market power on trade formation of consumer beef price in domestic market can be seen by 

adopting a model developed by Goldstein and Khan [10] which states that most trade relate with aggregate 

domestic and imported goods. This study puts  beef in category of imperfect substitution with following 

equation:  

 

                    (12) 

 

d is demand of imported beef, Yi is nominal income, PIi is beef import prices in domestic currency, Pi is 

price of domestic beef. Conjectural elasticity as exogenous and nominal income proxy for beef demand is to 

assess the role of market power by modifies the equation (with a different notation) as follows: 

 

DBM = κ0 + κ1ECDOM + κ2PBM + κ3PBDOM + κ4DBDOM+κ5 PRODBDOM      (13) 

 

To see how much the variables affect domestic beef prices, domestic beef price is entered into endogenous 

variables so the equation becomes: 

 

PBDOM  = ρ0 + ρ1ECDOM + ρ2PBM + ρ3 DBM + ρ4 PRODBDOM      (14) 

 

PBDOM is domestic price from average of beef price in Indonesian market as the representation of 

consumer prices, ECDOM is market power, PBM is the average price of imported beef at exporters level in year 

t, measured in currency of exporting country multiplied by value rupiah of exporter. DBM is the currency of 

import demand, measured by total Indonesia beef imports in year t and PRODBDOM a domestic beef 

production. 

 

Data Source: 

This study uses secondary data based on aggregation of annual time series for 24 years, began the period of 

1990-2013; Secondary data were collected from official institutions with authority to perform the publication of 

such data. Some institutions as data sources are: Central Bureau of Statistics, Ministry of Agriculture, Ministry 

of Commerce, Ministry of Industry, Bank Indonesia and Bloomberg.  

 

RESULTS AND DISCUSSION 

 

Test results of stationary test/unit root show that most of data is not stationary at current level but entirely 

stationary at first difference level. Engle and Granger [9], Johansen said that if the data is not stationary at a 

level but stationary at first level difference then each variable has any chance to cointegrate variables with other 

variables. 

Cointegration test is used to prove the cointegration between variables through a model developed by 

Johansen-Juselius. Trace statistic test and maximum eigenvalue indicate cointegration between variables at a 

one percent, five  percent and ten percent significance level. These results indicate that in long term there is a 

relationship or balance between variables. In short term there is disequilibrium and it is often encountered in 

economic behavior. In other words, what is desired by economic agents are not necessarily same as what 

actually happened. It required an adjustment through correction of imbalances by entering the adjustments 

model referred as Error Correction Model  (ECM). 
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Table 1: Parameters Estimation of Beef Market 

Item Parameter 
Short Run 

Estimate 

Long Run Estimate 

Demand Equation 

Intercept 

Own price elasticity   
 Income elasticity 

Cross-elasticity for beef with respect to Chicken 

 Error Correction Model (ECM) 
Adjusted R-squared  

Durbin-Watson test 

 

α0 

α1 

α2 

α4 

ᴣ2 

R2.adj 

D-W test 

 

0.96527* 

-0.20637 ** 
0.77783* 

-0.55522 

1.08013** 
0.520482 

2.371246 

 

12.8635*** 

-0.,63504*** 
1.135671 ** 

-0.93241 

 
0.97869 

1.260304 

 
Supply Relation Equation 

Intercept 

   Elasticity of market demand 
   Conjectural Elasticity 

   Elasticity of Production 

   Error Correction Model (ECM) 
   Adjusted R-squared  

   Durbin-Watson test 

 
 

β0 

β1 

λ 

β2 

Recid-01 

R2.adj 

D-W test 

 
 

0.28690 

0.19204 
0.08113** 

-0.04166 

0.388021*** 
0.565581 

1.92299 

 
 

141.3322*** 

1.24826*** 
0.37105*** 

-0.39738* 

 
0.86863 

1.105021 

Note: Single, double, and triple stars (*) denote statistical significance respectively at 10%, 5% and 1% levels. 

 

Estimation results of beef demand and supply function relationship from equation (7) and (10) in Table 1 

show values of price elasticity, income elasticity and price elasticity of other goods (this study uses price of 

chicken meat). In short term, the beef price is more elastic because within last decade, if there is a rise in beef 

price, government creates price stability by increasing imports in order to maintain stability of beef price. In 

long term, an equilibrium condition without government intervention makes beef price become less elastic. 

The elasticity value of long-term income is greater than one. These results indicate that under normal 

conditions, beef is still luxury goods for most Indonesian people. While in short term, income elasticity is 

smaller one. It means that beef is a normal good because at a certain moment of time such as during the holidays 

or when there is a party of households there is a "necessity" for most people to buy beef. but after a moment of 

time the demand for beef back to normal. 

Beef price becomes endogenous variable on supply function. The coefficient of error because of imbalance 

(ECM) on supply relationship was statistically significant. It means ECM specification model in this study is 

quite valid. The coefficient relationship of supply has the meaning that difference in actual value of beef price 

with balance value will be adjusted in about five months. 

Beef demand has positive relation. It means higher demand for beef will be responded by higher beef price. 

Even in higher equilibrium, demand increase for beef by 10 percent will be responded by market with a price 

increase of 12.48 percent. It means the price response to beef demand is very elastic. In short term, although 

insignificant, price response to beef demand is not elastic. This happens because there is government 

intervention to stabilize market prices and this policy is successful. Within five months later prices will return to 

a position where there is no intervention from the government. 

Beef prices has negative relation with beef production. It means if beef production increases, beef price will 

go down. It is consistent with economic phenomenon that when production increases, availability of beef on 

market will be excessive so prices tend to decline. 

Conjectural elasticity value in short term is 0.08113 and long-term value is 0.37105, respectively 

significant. The conjectural elasticity comes from oligopoly index of 0.393129 for short term and 0,584327 in 

long term. Index of oligopoly market power determine the degree of collusion, i.e. higher the index value of 

market power, higher the level collusion. Figures of oligopoly index indicate that beef market in Indonesia is 

characterized by collusive market power from  strength of competition (competitive market power). 

Food and industries made from raw beef (beef meal industries) is a component continuously purchase beef 

in large enough quantities. Therefore, they are likely to shape market power in order to suppress the purchase 

beef at cheaper price, as shown in Table 2. In this table only displays two types of meal beef industries since 

only the corned beef and sausage industry who have the continuity of data purchasing of beef every year clearly 

for 24 years, and of two types of this industry is considered to represent beef meal other industries. 
 

Table 2: Parameter Estimate of Eonjectural Elasticity for Beef Meal Industries 

Item Parameter 
Short Run 

Estimate 

Long Run Estimate 

Corned Beef 
 Conjectural Elasticity 

 Oligopsony Index 

Sausage Beef 
Conjectural Elasticity 

 Oligopsony Index 

Mean 

 
λ1 

Ԃj 

 
λ2 

Ԃu 

 

 
0.158956  

0.379879 

 
0,390511 

0,24974 

 

 
0.348837 0,633953 

 

0.278193 
0,643683 

 

0,313515 
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Conjectural Elasticity 

 Oligopsony Index 

λ 

Ԃ 

0.274734 

0.32981 

0.638818 

 

The estimation results in Table 2 show that index of market power from beef meal industries is higher than 

the strength of beef market for general consumers, oligopsony index value is high enough to prove that power of 

market beef industries also characterized by strength of collusion ( collusive market power) i. These findings are 

consistent with Bouras & Engle [5] in US Catfish Industry where even the conjectural elasticity average of only 

0.073 but oligopsoni index is 0.6804. It means fish industry in US was powerless when faced with collusion 

power of fish processing industries to make a purchase at a low price. 

To determine the effect of market power on domestic beef prices is shown in Table 3. The value of error 

correction model of 0.132126 has a meaning that difference between the actual parameter values to the balance 

value will be adjusted approximately in two months. Conjectural elasticity becomes a proxy of market power 

and collusion level is positive and significant. It means greater the strength of higher market price of domestic 

beef. In equilibrium condition, conjectural elasticity coefficient> 1, suggesting that high beef price in Indonesia 

is a result of high level of collusion on beef market. 

 
Table 3: Parameter Estimation of Domestic Beef Price Determinant 

Item Parameter 
Short Run 

Estimate 

Long Run Estimate 

 
Intercept 

   Conjectural Elasticity 

Import Price 
 Import Demand 

Beef Domestic Production 
Error Correction Model (ECM 

 

Adjusted R-squared 
Durbin Watson test 

 
ρ0 

ρ1 

ρ2 

ρ3 

ρ4 

Recid-02 

 

R2 adj 
d-w test 

 

 
19.09624 

0.881639*** 

1.068535*** 
0.628400*** 

0.043995*** 

0.132126** 

 

0.567123 
1.896315 

 
-

1.311461.003696**

* 
1.494063*** 

0.210140*** 

0.071961 

 

 
0.983913 

1.890205 

 

This study findings of domestic beef price equation is proved that there is interplay between market power, 

imported beef and domestic beef prices. Market power increase beef imports, market power also increase the 

price of domestic beef and higher domestic beef prices create attractiveness to imports so that number of 

importers of US beef imports is increasing. This condition should be a signal for government to immediately 

make improvements to beef market policies to prevent conditions such as "the milk war" in Portugal. The 

occurrence stems from the foreign companies easiness to come into dairy market in Portugal which then able to 

exploit market power over domestic firms. It is also said the underlying market power predatory practices and 

illegal dumping prices on dairy market in Portugal. 

 

Conclusion: 

Market power and demand price inelasticity generate great strength of oligopoly/oligopsony. Oligopsony 

strength comes from  beef purchase by beef meal industry that greater than the oligopoly power in beef market. 

In end, practice of market power make the beef market in Indonesia is distorted. 

Effect of market power make domestic beef sold in domestic market are not able to increase in consumer 

prices; while beef imports sold in domestic market could urge increases in consumer prices. 
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