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Abstract: This study considers the structure conduct performance (SCP) model to assess degree of 
competition in the supply chain of the Malaysian poultry market. Malaysian Poultry industry Firm’s 
financial data for period 2005-2011 obtained from Company Commission of Malaysia (CCM) was 
used for analysis. Results of the analysis could not prove any allegation of anticompetitive behavior 
and or exercise of market power by the integrators along the supply chain. However, the Farm level 
market is moderately concentrated over the study period indicated by the CR4 61.9% and HHI 2179. 
The overall performance of the industry based on results of the profitability ratio suggests the industry 
is doing quite well over the study period. The results of the 2SLS analysis show that concentration 
variable is significant and positively influences advertising. Furthermore concentration is positively 
related to profit and there is a two-way cause and effects existed between market concentration and 
industry behavior. 
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INTRODUCTION 

 
Recent development in the Malaysia poultry industry has changed the patterns in which production inputs 

are supplied due largely to contracts and vertical integration. The number of integrators in the poultry industry 
in Malaysia has increased from 5 in the early 2000 to 10 in 2011, (DVS, 2011) and account for 62% of the 
production market share. This has been facilitated through the development of a safe and stable infrastructure 
that has allowed entrepreneurs to enter the poultry industry market and develop a vibrant, strong and sustainable 
industry 

The integrating production system allows the firm to achieve economies of scale, decrease transactions 
costs, as well as the ability to closely monitor product quality at every stage of production by controlling all 
inputs and processes at every level. But on the other hand the number of firms operating in the industry has 
declined causing the level of concentration to increase. Many firms especially farmers at the farm level with 
capacity of birds below 10,000 have been competed out because they don’t have the capacity to adopt these 
market strategies and therefore could not have the synergy to compete with supply chain rivals. The CR4 of the 
wholesale segment of the market is above 40% since 2004 (Kaur, Arshad, & Tan, 2010).  Moreover, the 
domination of the integrator and control of the upstream inputs market have changed the manner in which inputs 
are supplied in the industry and may suggests exercise of market power in the supply chain which may cause 
competition loss. Many studies described the industry as oligopolistic (Zainalabidin, 2007; Zainalabidin et al., 
2006).  

These are very important issues of concern to the policy makers and in view of this, the paper attempts to 
schematically describe the structure of the Malaysian poultry industry to show level of concentration and supply 
chain coordination adopted by the integrating firms in the Malaysian poultry supply chain to create a sustainable 
competitive advantage and to explore the integration-performance relationship, by measures of firm 
performance both in absolute and relative terms. The discussion of the paper will take the following steps; In the 
next section, we highlight the theoretical underpinning of the SCP framework. In section four we present our 
conceptual framework and in section five we outlined the methodology adopted in this paper, which will be 
followed by the results and discussion of the description of the structure of the Malaysian poultry industry 
supply chain to explore how firms gain competitive advantage by performing strategically to coordinate as 
supply chain management (SCM). The final section of the paper will present a concluding remark. 
 
Theoretical and Conceptual Framework: 

The theoretical framework in this study is based on structure-conduct-performance paradigm developed by 
Mason (1939, 1949) and his PhD student Joe Bain’s (1956) which was later elaborated see Scherer and Ross 
(1990). The framework is widely used to assess competitive conditions in industries by examining how the 
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structure of industry relates to the behaviors of the market participants (conduct) and performance. Market 
structure is defined as a selected number of agricultural characteristics of a market that establishes relationship 
between buyers and sellers of a homogeneous product. Exclusively, it refers to the number and size distribution 
of firms and any entry barrier arising from the advancement in technology on the production process. Market 
structure is influenced by basic conditions which are largely exogenous in nature. Basic conditions might be 
considered intrinsic elements of the market structure. Such as own price, cross-elasticity of demand, nature of 
technology, the durability of the product, the degree of unionization, the rate of growth of demand, the 
marketing characteristic of the product, the value/weight of the product etc. In figure 1, theoretical framework 
based on Martin, (2004) show the causal relationship between the components of the SCP framework. The 
intuition is that the exogenous structural variables determine the behavior of the firms in the market which are in 
turn interdependence of the structural variables. The behavioral variables also determine the final outcome 
(performance) which is also interdependence of both the behavioral and the structural variables.    

Based on this framework market structure describes the nature of competition in the market. Based on this 
markets could be either perfectly competitive at one end of the market spectrum or purely monopoly at the other 
end extreme. Between the two there are varying degrees of imperfect competition (Rugaya, 1993). 

 

 
Fig. 1: Theoritical Framework of the SCP 

 
The paradigm postulates competition loss with concentration of establishments in the hand of few firms in 

the industry. A market is said to be concentrated if there are few number of firms in the production or there are 
unequal distribution of the market shares. The more the concentration level of the industry, the higher would be 
the degree of monopoly and competition loss.  

Traditionally, the most commonly used statistics to measure  the market structure are by using measures of 
market concentration of the structure-conduct-performance paradigm, which focuses on the number and size 
distribution of firms. The fewer the number of firms and/or the more disparate their size the more concentrated 
the market are (Ferguson & Ferguson 2006). Market concentration gives an indication of the degree of market 
power, which is revealed, by the margin between price and marginal cost. Price-cost margins are positively 
related to the measure of concentration indices. Measures of market concentration applied by most economists 
to examine whether there is too much concentration is by using the Concentration ratio and the Herfindahl-
Hirschman Index (HHI), which is determined by adding the squares of the market shares of all firms involved. 
A low HHI indicates many competitors and thus great difficulty in exercising market power; a high HHI 
suggests a concentrated market in which price rises are easier to sustain. The level of concentration in a 
particular market will influence the degree of competition among firms in that market. Markets that are highly 
concentrated (few large firms dominating the market) are less competitive than markets where concentration is 
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low. As such, according to the traditional structure-conduct-performance hypothesis, firms in less competitive 
environment charge higher prices and reap monopolistic profits.  
 
Methodology: 

To examine the Malaysian poultry market structure, conduct and performance we adopted a model from 
Tung et al. (2010) the model linked together the three elements of the paradigm and hypothesized their direct 
relationship. We hypothesized that with structural changes in the industry such as vertical coordination (full 
ownership market integration and contracts), the concentration of the industry supply chain has increased 
leading to exercise of market power by the integrators along the supply chain by creating barriers to new 
competitors and therefore causing completion loss.  

 

 
 

Fig. 2: Structure-Conduct-Performance Model of the Malaysian Poultry Supply Chain 
 
Econometric Model: 

To determine the causal relationship between the components of the SCP model, in this study we follow 
Morris (1991), and assumed that each variable influences the other not contemporaneously but over the time. 
The identified specification model follows a traditional simultaneous equation model. Analysis of the SCP 
model using a simultaneous equations framework has been followed by previous studies by Zellner (1989), 
kambhampati (1996), Oustapassidis et al. (2000), Tung et al. (2010) and Delrome et al. (2002) in their attempt 
to empirically evaluate the SCP paradigm. Specifying, structure, conduct and performance as function of other 
variables. In particular, lagging of the variables by one period is considered to identify more precisely the 
relationship between the SCP variables (Kambhapati, 1996, Vlachuei and Quastapassids, 1998 and Delorme, et 
al., 2002).  

In this study, the simultaneous equations comprising of market structure (CR4), market conduct (ADV) and 
performance (profitability) equations is estimated using the Two Stage Least Squares (2SLS) estimator. A 2SLS 
estimator is an estimator that is used to estimate two or more identified equations in a simultaneous equations 
model together. Unlike the OLS estimator the 2SLS estimator takes into account the correlation between the 
error terms in different equations. The 2SLS estimator uses more information than a single equation estimator 
and therefore produces generally consistent and more efficient estimates than that of OLS Green, (2002). 

In the 2SLS estimation two stages are involve; in the first stage regress CR4, ADV and profitability 
equations on all exogenous variable in the system equation to obtain a their predicted values, it is similar to OLS 
regression. The predicted values in the first stage are used as instruments for each of the equation; In the second 
stage, the predicted values from the OLS regression are used as instruments for CR4, advertising intensity and 
profitability to estimate the three structural equations which gives the 2SLS estimation results.   
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RESULTS AND DISCUSSION 
 
The data for this study is based on secondary data over a period of seven years (2005-2011). The firm 

financial data for 5-digit code of the MSIC, 2008 for all firms in the poultry industry was obtained from 
Company Commission of Malaysia (Suruhanjaya Syarikat Malaysia). SCP analysis is based on cross-sectional 
data, therefore, the 5-digit code firms in the poultry industry were sorted based on the SSM business code 
classification and categorized into farm level industry, wholesale industry and retail industry.  

The farm level markets considered include all firms registered with company commission of Malaysia who 
are   engaged in breeding, raising and production of broiler birds (01461). Other segments of the market level 
include firms engaged in the procurement, construction and provision of any poultry related equipments  that are 
used in the production of poultry including pharmaceuticals, feed mills, poultry farm letting, construction of 
poultry feeders, drinkers, nets, incubators etc, under 5-digit code (01465). Firms engaged in breeding, raising 
and production of chicken egg-layer (01466). Table 1 give summary of the industries considered based on 
business code according to SSM categorization and description based on MSIC, 2008.     
 
Table 1: Industries in the Malaysian Poultry Market Based on MSIC, 2008 5-digit Code 

Market Level MSIC Code* Industry description 
Farm Level 01461 Raising, breeding and production of chicken- broiler 
 01465 Production of other poultry related products and equipments 
 01466 Production of chicken eggs-layers 
 01469 Operation of hatcheries 
Wholesale 46311 Wholesale of Poultry Meat and Eggs 
Retail 47214 Retail Sale of Poultry Meat and Eggs  

*Based on MSIC, 2008 
 

Results Of The Measures Of Market Structure: 
The four-firm concentration ratio and Herfindahl Hirtchman Index (HHI) in cumulative percentage market 

share of firms in the farm level market of the Malaysian poultry industry were presented in Table 2 and 3. The 
average CR4 at farm level markets period between 2005 and 2011 is 62%. The CR4 value indicates a 
moderately concentrated market. The four largest firms controlling 62% of the total poultry production at farm 
level in Malaysia in 2011 as indicated in are Lay Hong Sdn Bhd, Ayamas Bhd, Leong Hup farm, and Charoen 
Pokphand Sdn Bhd. In the wholesale and retail market level the CR4 throughout the study period remain within 
the quartile of slightly concentrated. Overall on average the CR4 is 44%. 

The average HHI of the farm level over the study period is 2179 suggesting highly concentrated industry. 
The HHI value of the entire industry is 1129 which is quite below the harbor values. The high HHI value is due 
to higher index in the farm level, both wholesale and retail markets remain at very low concentrated over the 
study period. The reason might be attributed to increased supply chain coordination by the processing firms in 
the industry causing many independent poultry farmers to quit the business because they cannot compete. 

The Gini coefficient to describe equality in the distribution of the firms in the industry was statistically 
derived from Lorenz curve. The range of the inequality measures is [0, 1], with zero (one) for perfect equality 
(inequality). We estimate for the three market levels and the overall industry as well to quantify the degree of 
equality (inequality) distribution of firms market with financial data for 2005-2011. The results as shown in 
Table 4.8 revealed that on average the overall industry is heading toward perfect inequality with GC ± 0.79750 
which is more than 0.5 and approaching 1. The GC for all the three market levels also exhibit similar trend; farm 
level ± 0.78542, wholesale ±0.82115and retail ± 0.78592. The GC values therefore, revealed an unequal 
distribution of market share among the competing firms in the industry and consequently more concentrated 
industry. 
 
Table 2: Four-Firm Concentration Ratio (CR4) in Cumulative (%) of Market Share for Malaysian Poultry Market (2005-2011) 

Year Farm level Wholesale Retail Overall Industry 
2005 55.3200 37.8800 35.6900 42.9633 
2006 56.0041 29.1311 49.6031 44.9127 
2007 58.5775 34.0983 48.8309 47.1689 
2008 61.0588 27.9839 24.3366 37.7931 
2009 69.8337 31.8546 17.3094 39.6659 
2010 62.7387 30.3667 40.8815 44.6623 
2011 69.6449 40.5552 56.2160 55.4720 
Average 61.8825 33.1243 38.9811 44.6626 

Calculated from poultry industry firm financial data (CCM, 2011) 
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Table 3: Herfindahl-Hitschman Index (HHI) in Cumulative (%) of Market Share for Malaysian Poultry Market (2005-2011) 
Year Farm level Wholesale Retail Overall Industry 
2005 1454 495 596 848 
2006 1268 396 939 868 
2007 1661 460 874 998 
2008 2230 392 305 976 
2009 4177 393 205 1592 
2010 1820 360 980 1053 
2011 2646 671 1395 1571 
Average 2179 452 756 1129 

Calculated from Firm Financial Data from (SSM, Malaysia) 
 
Table 4: Gini Coefficient of Market levels of the Malaysian poultry industry (2005-2011) 

Year Farm Wholesale Retail Overall Industry 
2005 0.79122 0.82992 0.78718 0.80277 
2006 0.78422 0.81511 0.80853 0.80262 
2007 0.78296 0.81836 0.80300 0.80144 
2008 0.78734 0.82520 0.77076 0.79443 
2009 0.78082 0.81529 0.72760 0.77457 
2010 0.77997 0.82417 0.76478 0.78964 
2011 0.79146 0.82004 0.83960 0.81703 
Average 0.78542 0.82115 0.78592 0.79750 

Calculated from Firm Financial Data from (SSM, Malaysia) 

 
Results Of The Measures Of Market Conduct: 

The results of the advertising intensity presented in Table 5 shows that on average firms in the Malaysian 
poultry industry spent 1.55% of their sales to advertisement within the study period. The advertising intensity 
was high (2.28%) in 2006 but return back within the average the following year. The low ratio is an indication 
of less spending by firms to advertise their product. The high value of the ratio was derived from the retail 
market level where poultry product are sold in value added mostly by the processing firm retail outlet, where 
advertisement is a vital to sell out company brands. 

The rule is if CAPI is greater than 1, it means that the firms are spending more in order to produce and a 
ration less than 1 is an indication that firms are generating return on its investments. Results from the poultry 
firm financial data shows on average overall CAPI of the Malaysian poultry industry is 0.76. The CAPI over the 
entire study period remains below one as well. The ratio below one is an indication that firms in the poultry 
industry in Peninsular Malaysia are generating good returns of their investments over the period. The CAPI is 
seen as a form of barriers to entry because new entrant finds it difficult at initial stage to compete favorably with 
the established firms for the market. 

The revenue growth of the industry as presented in Table 5, shows that over the entire period of study on 
average the industry’s growth rate increased by 20.91%. If we look at the trend of the sales growth rate, the 
highest growth was recorded in 2008 and falls down with retrogressive in the next two years after then. The 
revenue growth picks up in 2011 with sales growth up to 19.79%. Growth in the revenue by the established 
firms would be used to re-invest and so have resource control in the industry by the incumbent firms making 
difficult for other firms in the industry to compete. The evidence of this could be viewed in the context of 
practicing vertical integration by the firms given them an opportunity of covering more than one level of 
production, which might favor its operations at each level and protect them. This is termed as barriers to entry 
which could lessen competition in the market and contributing to distortionary prices. 
 
Table 5: Results of the Market Conduct Measures of the Malaysian poultry industry 

Year Capital intensity (%) Growth (%) Advertising intensity 

2005 0.52 Nil 2.16 
2006 0.56 48.00 2.28 
2007 0.51 40.00 1.57 
2008 0.46 54.00 1.45 
2009 0.46 14.50 0.82 
2010 0.16 0.92 0.65 
2011 0.47 19.79 1.95 
Average 0.76 20.91 1.55 

Source: Own Calculation from Firm’s Financial Data, (CCM Malaysia) 
 

Results Of The Measures Of Market Performance: 
We consider profitability ratio analysis to determine efficiency, progress and fairness of the Malaysian 

poultry industry. Results in Table 6, reveals the overall performance of the industry over a period 2005-2011. 
Based on the capital investment in poultry business, the average accounting rate of return for all the markets are 
quite fair with positive return for all the indicators. The return on assets (ROA) which measures the ability of the 
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firm’s efficiency to utilize their assets indicates that firms in the wholesale market level have the highest 
increasing in their profit over their total assets value. The low ROA recorded for farm level over the study 
period may be attributed to the fact that, the relative ROA for 5-digit code 01469 (operation of the hatcheries) is 
negative throughout the period. Very high capital investment is involved in the hatchery operation and couple 
with the fact that major raw materials utilized in the industry have to be imported. The owners of the hatcheries 
about 58% are the integrators and the returns from the hatcheries remain in its ability to supply their breeder 
farms as well as their grower and contract farmers the feed for their growing birds. 

The ROS analysis which measures the industries operational efficiency revealed that the trend of the ROS is 
inconsistent for the three market levels. But on average the operational efficiency is quite well. The wholesale 
market level show high efficiency in terms of profit being produced per ringgit of sales. The ROS at the retail 
market level where the ratio is more significant in comparing competitive performance of an industry is lower 
than all other market levels this is an indication that the firms in the market level may be able to respond to 
difficulties like sales downturn, increasing costs or a fall in prices. A higher ROS indicates that an industry is 
likely to cope well with such circumstances, and may be able to hold out against cutting its prices or entering 
into a price war. On average the overall industry performance for ROA is 3.34, ROS 2.70 and ROE 7.86.     
 
Table 6: Results of the Profitability Ratio Analysis of the Malaysian poultry industry 

Year Return on assets Return on sales  Return on equity 
2005 3.97 2.37 7.67 
2006 3.61 1.44 19.77 
2007 1.92 0.84 2.99 
2008 1.53 0.65 2.42 
2009 3.45 1.67 6.06 
2010 4.01 1.87 6.96 
2011 4.90 2.44 9.15 
Average 3.34 2.70 7.86 

Source: Own Calculation from Firm’s Financial Data, (SSM Malaysia) 
 

Results of the Econometric SCP Model: 
A balance panel data (27 firms X 5 years) for all ten integrators and seventeen independent firms in the 

Malaysian poultry industry were considered for the estimation. The result of the 2SLS indicates market 
concentration in the Malaysian poultry has a positive and significant effect on the capital intensity and industry 
performance. That is high concentration assist in creating more profit. The advertising previous period has no 
effect on concentration which is against the priori expectation but the directions of the coefficients were in line 
with theory. Industry growth has significant but negative effect to both advertisements cost and profit. The 
concentration variable is significant and positively influences advertising. This is not surprising as industry 
become more concentrated; firms tend to increase their advertising to compete with other major players in the 
market. The positive result on the concentration and profit variables has agreed with many SCP paradigm 
studies. The result revealed a two-way cause and effects existed between market concentration and industry 
behavior; concentration has a positive response to advertisement but advertisement has a negative effect to the 
market structure.  

 
Table 7: Results of the OLS and 2SLS estimates  

 OLS 2SLS 
Dependent 
Variable 

Concentration Advertising Profit Concentration Advertising   Profit 

Constant 10.90318 
(0.945) 

0.516147 
(0.610) 

6.397725a

(2.945) 
-40.94383a

(-3.033) 
0.831218 
(1.053) 

9.764153a 
(3.849) 

ADVt-1 4.619574 
(1.312) 

 0.201577 
(0.322) 

   

CAPIt-1 53.79103a 

(3.209) 
     

ROAt-1 -0.325149 
(-0.243) 

     

GRW_LG  -0.168242c

(-1.848) 
-0.257168 
(-0.795) 

 -0.214925c 
(-1.927) 

-0.785531b 
(-2.801) 

CAPIt-1  2.260981 
(0.977) 

-9.050723 
(-1.726) 

   

CR4  0.008452 
(0.386) 

0.034127 
(0.646) 

 0.031842b 

(2.171) 
0.191543b

(2.761) 
CAPI    142.1570a

(3.413) 
 -25.78147b

(-2.759) 
ADV    3.351372 

(0.447) 
 -0.577507 

(-0.907) 
ROA    3.516141b

(2.487) 
-0.089663 
(-0.852) 
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R2 0.42 0.43 0.32 0.44 0.46 0.46 
t-values in parentheses 
a  significant at 0.01 level  
b  significant at 0.05 level 
c  significant at 0.10 level  
Note: Similar estimation was repeated with MS and HHI as dependent variable in the structure equation, and also with ROA as dependent 
variable in the performance equation. The result presented has conformed more to the priori expectation   

 
Conclusion: 

We employed structure-conduct-performance paradigm to assess competition in the supply chain of the 
Malaysian poultry industry. The approach is widely used to analyze competitive conditions in industries by 
examining how the structure of the industry relates to the market conduct and performance. We examined the 
level of concentration in each market level of the value chain, using the CR4 and HHI. We used Lorenz curve to 
statistically derive the Gini coefficient to measure inequality (equality) distribution of the firms in the market as 
relative measure of concentration. Overall, the values of CR4 and HHI suggest a moderately concentrated 
industry, meaning that a form of oligopolistic market structure exists. The values of the Gini Coefficient for 
each market level and average for the entire industry (+ 0.8193), suggest an unequal market share distribution 
among the firms operating in the market.  

The study used CAPI, ADV and GRW as proxy market conduct; the pattern of behavior the firms in the 
industry adopt to create barrier to new entrants. The overall results clearly suggests barrier to entry at farm level 
due largely to the domination and activities of the integrators in the market level. The integrators are well 
established with economies of scale and governance structure and make it difficult due to need for large capital 
investment for the new entrants into the market. The mass exit and drop in the number of the firms in the 
industry over the years suggest an oligopolistic market structure.  

The results of the profitability ratio of the firms in the industry upheld the efficiency hypothesis of the 
industrial organization theory. Meaning that over the time because of specialization, firms in the industry have 
increased their allocation efficiency based on the accounting sales profit. The findings of this study are 
significant for agricultural policy and market liberalization as well.  
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