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Abstract 

Broilers are strategic food commodities that contribute significantly to fulfilling animal protein needs. This study 

aimed to analyze the dynamics of price transmission in the broiler industry through vertical and horizontal 

integration. It also intended to determine the price transmission’s relationship with corn input and the impact of 

COVID-19 on broilers. The study used panel monthly time series data from 2010M01-2020M12 and cross-section 

data from 28 provinces. It also employed the Panel Autoregressive Distributed Lag (PARDL) – Pooled Mean 

Group (PMG) approach. The results showed short- and long-term vertical integration between the broiler market 

at the producer and consumer levels. The negative price transmission in producer and consumer markets is 

probably caused by market power in the broiler industry. Furthermore, there is short- and long-term horizontal 

transmission between broilers and eggs. The results indicated no co-integration of corn input with broiler output 

in the short and long term. However, there is short-term integration between producer and consumer-level corn 

prices and consumer-level broiler prices in several provinces. COVID-19 significantly and negatively affects 

consumer-level broiler prices in the short and long term. Therefore, the study recommended issuing a mandatory 

export policy for large companies to overcome the oversupply of broiler products in the country 

Keywords: Price transmission, vertical and horizontal integration, broilers, PARDL, market power 

 

1. INTRODUCTION  

Price dynamics in the food market significantly impact welfare levels, with long-term 

implications for food security. According to [1] food price shocks disrupt the four pillars of 

food security. These pillars are the upstream-downstream supply chain, economic growth, and 

poverty. [2] Found that a 50% increase in food prices would lead to a short- and medium-term 

poverty impact of $1.25 per day in 31 countries. Broilers are one of the strategic foods with an 

essential role in a country’s food security. According to [3] the broiler industry's sustainability 

would impact Malaysia's food security. 

mailto:nurafnievalia@gmail.com


 
 
 

 
DOI 10.17605/OSF.IO/6A3KM 

1569 | V 1 8 . I 0 1  
 

Broilers are strategic food commodities that significantly fulfil Indonesia’s animal protein 

needs. [4] Data showed that these chickens contributed 66.34% to meat production. Broilers 

are included in volatile food because the prices tend to fluctuate. This supports data from [5] 

that broiler prices decreased by -0.09% in August and increased by 3.25% in October, causing 

inflation. One contributor to inflation is the volatile food group. As an underlying mechanism 

for food inflation, price transmission also has a critical macroeconomic dimension and 

contributes to increased competition.  

Data from [6] showed that broiler production increased by 6.43% in 2021, but consumption 

decreased by 3.4%. This is due to increased broiler prices, limiting chicken meat consumption 

to only certain people. Subsequently, this condition causes the Indonesian broiler industry to 

experience oversupply. [7] Stated that for the last 30 years, Indonesia’s broiler market structure 

has been oligopolistic and oligopsonistic in the input and output markets, respectively. 

Furthermore, the industry’s vertical integration leads to a monopoly or oligopoly. This finding 

is reinforced by data from [4] that the poultry industry comprises 85% large companies and 

15% independent smallholder farms. [8] Stated that food cartels have existed in Indonesia with 

variations in monopoly practices. 

Since the issuance of Law Number 18 of 2009 concerning Livestock and Animal Health, 

corporations have engaged in the cultivation sector through partnerships or self-employment. 

This condition complicates the pattern of broiler farming pattern because companies are 

entering the cultivation sector through partnerships or plasma. According to the Indonesian 

Poultry People Association in [9] the number of independent farmers has decreased from 

100,000 in 2008 to 6,000. The decrease was caused by the decline in the market share of 

independent farmers from 70% in 2008 to 18% in 2016, weakening the independent farmers’ 

bargaining position. The presence of these companies has changed the structure of the broiler 

industry. It is estimated that 60% of poultry production comes from industrial agriculture or 

closed-cage systems. In contrast, 40% remains with small and medium players or open cage 

systems. The role of farmers independent of larger poultry companies has declined 

significantly. Consequently, this could threaten the survival of independent farmers that do not 

partner with the companies.  

This condition has also changed the broiler market in Malaysia, whose poultry industry 

structure differs from the 1990s. Vertical coordination and integration have dominated 

marketing and production systems in recent years. The independent activities that dominated 

the production system have been replaced by contracts and direct ownership by integrators. 

Therefore, the structure uses an integrated production-marketing system with a single company 

owning and operating all production aspects. A single company conducts the importing, 

holding stock, and marketing of meat packaged at company-owned outlets. The integrated 

production system enables companies to achieve economies of scale, reduce transaction costs, 

and monitor product quality at all production stages by controlling all inputs and processes. 

However, this condition has created unhealthy competition for independent smallholders. [10] 

Stated that broiler farms in Malaysia decreased by 49% from 1986 to 2009, especially among 

small farms with less than 10,000 heads. The industry’s broiler segment produces more than 
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680 million heads, with the largest ownership being Leong Hup Poultry (LHP). This integrated 

company accounts for more than 17% share of total broiler production in Malaysia. It is trailed 

by Charoen Pokphand (CP), the second-largest Thai-based company with a share of more than 

12% of the poultry market in Peninsular Malaysia. Analysis shows that integrator companies 

account for over 62% of total farmer farms through ownership and contract of poultry 

production in Malaysia.  

[11] Stated that the growth and development of cartel practices prevail in an oligopoly market 

structure. The concentration of business in certain groups damages the national economy, 

causing natural, human, and economic resource inefficiency. Moreover, it impacts determining 

prices based on agreements between business actors, leading to unfair competition and 

adversely affecting consumers. This broiler market structure causes the division of margins and 

price transmission. In this case, independent farmers become overwhelmed by unfair 

competition from large Poultry Farmers Association member companies. 

Previous studies on broilers focused more on vertical price transmission, Structure Conduct 

Performance, and input-output relationships separately. In contrast, this study aimed to analyze 

vertical and horizontal price transmission. The analysis was based on Indonesia’s market 

structure, input and output between broilers and corn, and the impact of COVID-19 on the 

broiler industry. Furthermore, Panel ARDL analysis was used to determine the short and long-

term price transmission in broilers and analyze the heterogeneity of the cross-section data. 

ARDL was used by [12] to analyze the co-integration and causal relationship between oil and 

food prices in 21 countries. Furthermore, [13] used Panel ARDL to examine financial 

development's long-term and short-term contributions in 38 Sub-Saharan African countries. 

[14] analyzed the relationship between oil production and economic growth in the main oil-

exporting countries of Eurasia. Moreover, [15] examined the transmission of input-output 

prices to broilers in America by emphasizing asymmetric price transmission. [16] Also 

investigated vertical transmission in the broiler industry in Malaysia. [17] Studied the price 

transmission elasticity in the Sao Paolo market, while [18] investigated the asymmetric price 

relationship in the U.S broiler industry. Additionally, [19] explored the effect of financial 

strength on vertical and horizontal integration in broiler companies.  

This study aimed to analyze the dynamics of price transmission in the broiler industry through 

vertical and horizontal integration. It also intended to determine the price transmission's 

relationship with corn input and the impact of COVID-19 on broilers. The study contributes to 

the empirical literature related to the topics covered. Moreover, it discusses price transmission 

from the perspective of market power, which has not been conducted before on the same topic 

and location. The period used is large, and the analytical tool also analyzed the heterogeneity 

of individuals from the study location, which has not been used for the same commodity. 
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2.  MATERIALS AND METHODS 

2.1.  Data and Variables  

This study used panel monthly time series data from 2010M01-2020M12 and cross-section 

data from 28 provinces. According to [20] the panel model has many advantages compared to 

time series and cross-section data. First, the model presents more information, making it more 

efficient. Second, it analyzes long-term relationships while assessing the short-term 

heterogeneous dynamics of different panel members. Third, the panel model identifies effects 

that cannot be detected by time series. Table 1 shows the data used in this study. 

Table 1: Data and Variables 

No Variable Data Sources 

1 Consumer-level broiler prices (HBK) Central Statistics Agency, Ministry of Agriculture 

(price sim), Strategic Food Price Information Center 

2 Producer-level broiler prices (HBP) Central Statistics Agency, Ministry of Agriculture 

(price sim), Strategic Food Price Information Center 

3 Consumer-level egg prices (HTK) Central Statistics Agency, Ministry of Agriculture 

(price sim), Strategic Food Price Information Center 

4 Producer-level corn prices (HJP) Central Statistics Agency, Ministry of Agriculture 

(price sim), Strategic Food Price Information Center 

5 Consumer-level corn prices (HJK) Central Statistics Agency, Ministry of Agriculture 

(price sim), Strategic Food Price Information Center 

6 COVID-19 (COVID-19) Dummy 

The study model is presented based on the Pooled Mean Group (PMG) estimator developed by 

[21] PMG was used to detect long and short-term relationships between the variables used. It 

was also employed to investigate dynamic problems that may occur in the 28 provinces studied. 

PMG estimation provides the best analysis between consistency and efficiency. 

2.2.  Panel Unit Root Tests 

Two unit root tests used in this study were adopted from [22] and [23]. The stages of [22] test 

are written in equation (1): 

∆yit = yit−1 +0i +1it +uit , i =1,2,...,N , t =1,2,...,T .                

(1) 

[23] Test equation is written as follows: 

yit = μi + βit + xit,                                t = 1,2, … , T,                                                           (2) 

2.3.  Panel Data Co-integration Test 

This test determined whether the dependent and independent variables have a long-term 

relationship. The Kao test followed the basic approach more specific in cross-section on the 

intercept and homogeneous coefficient on the first stage regressor. The equation for the two 

variables is written as follows: 
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yit = αi + βxit + eit, i = 1, … , N;        t = 1, … , T                                               (3) 

2.4.  Hausman Test 

Hausman test aimed to select the best model between Fixed and Random Effects models. This 

test was based on the idea that Least Squares Dummy Variables (LSDV) in the Fixed Effect 

method and Generalized Least Squares (GLS) in the Random Effect method are efficient. 

[24] Test equation is written as follows:  

m =  q̂ Var (q̂)−1q̂                                                                              (4) 

q̂ = (β̂ −  β̂GLS )                                                                                                                            (5)   

Var (q̂) = Var(β̂) − Var (β̂GLS )                                                                                            (6)  

2.5. Panel Autoregressive Distributed Lag (PARDL) Model 

The PARDL model was used to analyze long- and short-term consumer-level broiler prices 

(HBK) relationships. The independent variables were represented by producer-level broiler 

prices (HBP), consumer-level egg prices (HTK), producer (HJP) and consumer (HJK)-level 

corn prices, and COVID-19 (COV19). 

∆HBKit =  μi + (αiHBKi,t−1 + 
1i
′ HBPit + 

2i
′ HTK + 

3i
′ HJPit + 

4i
′ HJKit + 

5i
′ COV19it)

+ ∑ ij
∗ ∆HBKi,t−j

p−1

j=1

+ ∑ 
1ij
∗′

∆HBPi,t−j

q−1

j=0

+ ∑ 
2ij
∗′

HTKi,t−j

q−1

j=0

+ ∑ 
3ij
∗′

∆HJPi,t−j + ∑ 
4ij
∗′

∆HJKi,t−j

q−1

j=0

q−1

j=0

+ ∑ 
5ij
∗′

∆COV19i,t−j

q−1

j=0

+ εit 

3. RESULTS 

3.1 Panel Data Unit Root Test Results 

The panel data unit root tests combined time-series information and information across all 

cross-section data. Unit root test results of [22] and [23] showed that all variables used are 

stationary in the first difference. The test results are shown in Table 1. 

Table 1: Panel unit root tests 

 

 

 

 

 

Source: STATA 17.0 output, processed 

Variable 
LLC Test Breitung Test 

Level First Difference Level First Difference 

HBK 0.0000 0.0000 0.0000 0.0000 

HBP 0.0000 0.0000 0.0000 0.0000 

HTK 0.0000 0.0000 0.0796 0.0000 

HJP 0.0649 0.0000 0.9968 0.0000 

HJK 0.0000 0.0000 0.3699 0.0000 
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(*) statistical significance at 10%; (**) statistical significance at 5%; (***) statistical 

significance at 1%  

3.2 Panel Data Co-integration Test Results  

The panel co-integration test was based on homogeneous and heterogeneous alternatives and 

aimed to determine whether the variables used were co-integrated. The test using Kao test 

showed co-integration between the variables used. The p-value is < 0.00, implying co-

integration during the study period. Table 2 presents the co-integration results using the Kao 

test. 

Table 2: Kao test for co-integration 

 

 

 

 

 

Source: STATA 17.0 output, processed 

(*) statistical significance at 10%; (**) statistical significance at 5%; (***) statistical 

significance at 1%  

3.4 Hausman Test Results 

Hausman Test is a statistical test to select the best model between the Fixed and Random 

Effects. The results showed prob>chi2 = 1, meaning the Pooled Mean Group (PMG) model is 

the best in estimating the Panel ARDL model compared to the Difference Fixed Effect (DFE). 

Table 3 shows the Hausman test results. 

Table 3:  Hausman Test 

 

Variable 

-----Coefficient----- 

(b) (B) 

DFE PMG 

HBP 0.0875 0.3655 

HTK 0.3168 0.9960 

HJK 0.3172 0.0795 

HJP -1.7537 0.2249 

COV19 1651.26 -1142.68 

Prob > chi2 = 1.0000   

Source: STATA 17.0 output, processed 

 

 

 Statistics p-value 

Modified Dickey-Fuller t -1.6073 0.0540 

Dickey-Fuller t -2.1204 0.0170 

Augmented Dickey-Fuller t 0.8934 0.1858 

Unadjusted Modified Dickey-Fuller t -31.7107 0.0000 

Unadjusted Dickey-Fuller t -13.4627 0.0000 
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3.5 Model-Panel Autoregressive Distributed Lag (PARDL) Test Results  

The PARDL-PMG model test results comprised long-term and short-term relationships. The 

results indicated a co-integration between producer (HBP) and consumer (HBK)-level broiler 

prices. Furthermore, there is a significant positive relationship between consumer-level egg 

prices (HTK) in aggregate in the short and long term. There is no co-integration for the 

producer (HJP) and consumer (HJK) level-corn prices in the short and long term. Individually, 

there is a significant and negative relationship in the short term in West Kalimantan Province 

and a negative relationship in Bali. COVID-19 significantly and negatively affects broiler 

prices in the short and long term. Tables 4 and 5 show the PARDL-PMG results. 

4. DISCUSSION 

The PARDL-PMG results indicate a significant negative price transmission between producer 

and consumer-level broiler prices in the short term. This means that the decline in producer-

level broiler prices is not fully transmitted to consumer-level prices. According to [25] price 

transmission occurs when downstream prices respond differently to upstream price 

fluctuations. [26] Stated that short-term changes in wholesale broiler prices in Surabaya City 

are not perfectly transmitted to the farmer level. The 1% increase in wholesale broiler meat 

prices only leads to a 0.308% increase in farmer prices. According to [27] an uncompetitive 

market causes asymmetric price transmission. This is relevant to [28] that Indonesia’s broiler 

market structure is oligopolistic, monopolistic, and concentrated. A partial significant negative 

transmission occurs in Aceh Province. [29] Stated that the supply of broilers in this province 

is dominated by Multinasional Company. According to [30] the broiler sector in Peninsular 

Malaysia also has asymmetric price transmission between producer and consumer markets due 

to an uncompetitive market structure. 

This study also analyzed the horizontal relationship between consumer-level egg and broiler 

prices. [31] Stated that joint price movements in horizontal price transmission are driven 

mainly by substitution and complementary relationships between commodities that depend on 

their demand functions and the underlying preferences. Furthermore, the analysis showed that 

consumer-level egg prices significantly and positively relate to consumer-level broiler prices. 

In line with this, [32] stated that Pakistan's broiler and layer market has a short-term 

unidirectional relationship. It implies that government regulation should stimulate price 

movements across markets to benefit poultry products. A spatial and significant positive 

relationship occurs in West Sumatra, Riau, Jambi, South Sumatra, West Java, Banten, West 

Nusa Tenggara, North Sulawesi, West Papua, and Papua. The positive integration relationship 

is more dominant in western Indonesia, with an average ECT value of 51.3%. This indicates 

that short-term balance fluctuations would be corrected towards a long-term balance. In this 

case, 51.3% of the adjustment process occurs in the first month, and 48.7% occurs in the 

following months. The average ECT value in Indonesia's central and eastern parts is 15.48%. 

This signifies that the price adjustment is only 15.48% in the first month and 84.5% in the 

following months.  
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Producer and consumer-level corn prices in the aggregate in the short term have no co-

integration with consumer-level broiler prices. However, they have a partial and significant 

positive and negative effect on consumer-level broiler prices. For producer-level corn prices, 

significant positive and negative relationships occur in Bali and West Kalimantan, respectively. 

Consumer-level corn prices only have a significant negative relationship in West Nusa 

Tenggara, East Kalimantan, and West Sulawesi. According to [33] corn prices in West Nusa 

Tenggara are determined by wholesalers. The current corn market structure is not perfectly 

competitive, leading to an oligopoly and oligopsony competition market. 

COVID-19 has a significant and negative relationship with consumer-level broiler prices. This 

means that a decrease in the pandemic increases broiler meat prices and vice versa. [34] Stated 

that the pandemic significantly affects the poultry sector, especially broilers in Indonesia. 

COVID-19 affects the broilers’ upstream-downstream supply chain, as well as supply and 

demand, causing price fluctuations. 

The PARDL-PMG analysis showed that producer-level broiler prices have a long-term 

significant positive relationship with consumer-level broiler prices. This means that the 

producer and consumer-level chicken prices have a symmetrical relationship in the long term. 

[35] Stated that the best market integration is found in East Java Province as a broiler and feed 

raw material production centre. As a result, prices cannot be fully controlled by wholesalers. 

[36] Also found that the broiler market in Thailand is characterized by symmetrical price 

transmission because it is more export oriented. Although there is market power, the exports 

create a wider competitive environment for the industry, making the market more efficient. 

Symmetrical price conditions are also reflected in the broiler market in South Africa. [37] 

Stated that South Africa’s broiler industry in the producer and retail markets is integrated, 

resulting in a symmetrical price transmission.  
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Table 4 Panel ARDL-PMG Model Estimation of Broilers 

 

Source: STATA 17.0 output  

(*) Significance at 10%; (**) Significance at 5%; (***) Significance at 1% 

Table 5 Panel ARDL-PMG Model Estimation of Broilers (continued) 

 

Source: STATA 17.0 output 
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(*) Significance at 10%; (**) Significance at 5%; (***) Significance at 1% 

The broiler industry in South Africa is vast, with 404 commercial producers comprising 199 

independent and 205 contract farmers. This indicates that the position between independent 

and contract farmers is almost balanced. Therefore, the market is very competitive and 

independent farmers have a strong bargaining position. [38] Rose et al. (2019) stated that no 

long-term price asymmetry was found in the broiler market in the UK and USA during the 

study period. This shows that the broiler market in both countries was efficient and competitive. 

This study also analyzed the consumer level's horizontal transmission between eggs and 

broilers. According to [39] horizontal price transmission refers to the relationship of prices 

across markets and could occur across different commodities. The Panel ARDL-PMG 

estimation results indicated that consumer-level egg prices have a significant positive 

relationship with consumer-level broiler prices in the long term. A positive relationship 

between eggs and broilers indicates a close substitution relationship in demand between the 

two commodities. [40] Stated that interaction between commodity prices occurs in the medium 

and long term due to substitution and complementary phenomena. Additionally, [41] stated 

that broilers have a substitution relationship with eggs. 

COVID-19 shows a long-term significant negative relationship with consumer-level broiler 

prices. This signifies that the pandemic has a long-term negative impact on consumer-level 

broiler prices. According to [42] the pandemic has caused a massive economic impact. COVID-

19 has caused a significant negative impact on Indonesia’s broiler trade through oversupply, 

reducing chicken market prices. The price disparity between regions is also vast, with 

implications for business continuity in the broiler farm sector.  

5. CONCLUSIONS 

This study found a vertical integration between the broiler market at the producer and consumer 

levels in the short and long term. The negative price transmission in producer and consumer 

markets is probably caused by market power in the broiler industry. Furthermore, horizontal 

integration with negative price transmission occurs in Aceh Province. The results also indicated 

a positive co-integration between consumer-level egg and broiler prices in the short term. This 

was seen in West Sumatra, Riau, Jambi, South Sumatra, West Java, Banten, West Nusa 

Tenggara, North Sulawesi, West Papua, and Papua. In aggregate, there is no co-integration 

between corn input and broiler output in the short and long term. Individually, there is 

integration in the short term between producer-level corn prices and consumer-level broiler 

prices in Bali and West Kalimantan. Consumer-level corn and broiler prices are integrated in 

West Nusa Tenggara, East Kalimantan, and West Sulawesi. The findings also showed that 

COVID-19 significantly and negatively affects consumer-level broiler prices in the short and 

long term. 

Indonesia’s government should implement the Anti-monopoly Law to overcome the growth of 

market power by large companies and create a competitive business environment in the broiler 

industry. It should also issue a policy regulating the marketing of stagnant and oversupplied 
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broilers. This policy could adapt to the policy implemented by Thailand, where large 

companies must expand the market through exportation. It is expected that the competitive 

environment of the Indonesian broiler industry would be more efficient. 
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