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Abstract

Parliamentarians, the rural media and the Australian Competition and Consumer Commission (ACCC) and other government bodies have continued to express their interest in competitiveness in the Australian domestic meat industry in the form of numerous reviews and legal proceedings. Using the New Empirical Industrial Organisation (NEIO) framework, this study re-assesses the question of whether there is any market power present in the domestic fresh beef, lamb, pork and chicken markets within Australia, using aggregate data covering the period 1970-2021. Overall, the study concludes that there is no evidence of market power in either the input or output markets of beef and lamb, that there is consistent evidence of market power in the fresh pork input market and that there is some weak evidence of market power in the chicken input market. However, there is no evidence of market power in the pork or chicken output markets. 
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Introduction

Over almost 30 years, livestock producers, the rural media, parliamentarians, the competition regulator (Australian Competition and Consumer Commission (ACCC)) and other government bodies have expressed their interest in competitiveness in the domestic meat industry. There has been the report of the Joint Select Committee on the Retailing Sector (Australian Parliament, 1999), and various enquiries by the ACCC (see for example, ACCC, 2002, 2007, 2008a, 2016, 2017) and the Parliament (Senate, 2017). That concern has again come to the fore in recent years with the rapid increases then decreases in prices for beef? and lamb (ACCC, 2024a, 2024b, 2025).  A number of academic studies have been conducted to provide evidence for such reports (see for example, Hyde and Perloff, 1996; Griffith, 2000; Chung and Griffith, 2009; Hilli and Griffith, 2022; Dhakal and Griffith, 2023), but the two most recent reports have only examined parts of the meat market. 
In this paper, the same broad approach as used in previous studies is applied to updated information relating to the Australian domestic markets for beef, lamb, pork and chicken taken together, to examine competitive behaviour in these markets.

Approaches to Measuring Market Power

As noted in the detailed literature review in Heilbron et al. (2025), there are many theoretical approaches available to assess whether market power is present in agricultural markets. That is, whether the relatively small number of large processing and/or retailing firms in modern economies have sufficient influence in the market to shift input purchasing outcomes or output selling outcomes away from the outcomes predicted by a competitive or contestable market, in a sustained or non-transitory manner.

A summary of the literature review would be that the New Empirical Industrial Organization (NEIO) approach is the approach most often used, across many different industry environments, even though it has some deficiencies. Bonanno et al. (2018) did a thorough review of modern approaches to market power assessment, noting that as the dimensions of agricultural transactions change, including expansion of vertical relationships and non-traditional procurement schemes, agricultural economists will need to consider new market power assessment methods. In departing from the commonly applied NEIO framework, Bonanno et al. (2018) relied heavily on the research of Mérel and Sexton (2017) which attempted to show that monopsony behaviour can provide some benefits to markets. However, accounting for highly differentiated products within the market, as well as the uniqueness of contracts in place, is inherently complex, especially when aggregate data are used. McCorriston (2014) agrees, noting that in the context of the European food and marketing system, the NEIO application is unable to capture some multiproduct buyer power exerted through some retail relationships. This view is similar to the limitations of the NEIO framework recognised in some modern industry economics textbooks (Kaiser and Suzuki, 2017; Perloff, Karp and Golan, 2007).

Yet the application of the NEIO framework remains common and successful in the assessment of market power. There are numerous international case studies of successful market power assessments using NEIO (Ahn and Nayga, 2016; Umar Muazu, Abidin Mohamed, Shamsuddin and Abdulatif, 2016; Sexton, 2013). Also, it is worth noting that whilst the NEIO framework can be successful in identifying the presence of market power, it fails to identify the source of market power, forcing authors to speculate (Digal and Ahmadi–Esfahani, 2002). But, if market power is found using this simple framework, the option remains of re-examining the particular case using more sophisticated methods. An example is the work of O’Donnell et al. (2007) as a more detailed follow-up to the initial (NEIO-based) results of grains and oilseeds input buying market power found by Griffith (2000).

The NEIO framework

For consistency with previous domestic market research (Griffith, 2000; and Chung and Griffith, 2009) and more recently Hilli and Griffith (2022) and Dhakal and Griffith (2023), the present study uses the particular form of the NEIO framework specified and applied by O'Donnell (1999) to assess market power. This formulation is also consistent with that used by Zhao et al. (1997) in the beef export market.

Access to disaggregated data has limited Australian empirical research into market power in the markets for meat, so studies done have had to take a very aggregated view. Several studies used data up until about the mid-1990s. Hyde and Perloff (1996) estimated market power in Australian retail fresh meat markets using the NEIO framework, finding that the Australian retail meat market was competitive and that market power had not been increasing over time. Zhao et al. (1997) modified the model developed by Holloway (1991) to account for trade and applied it to the Australian beef market. When the domestic and export markets were separated, there was no evidence found of non-competitive behaviour in the domestic beef market. 

Using the O’Donnell (1999) model and a highly aggregated data set, Griffith (2000) estimated the possibility of market power in seven different Australian domestic food chains. It was found that the null hypothesis of competitive behaviour of the various food products could not be rejected for any of the meat product group (beef, lamb, pork and chicken). 

This work was subsequently updated to 2007 by Chung and Griffith (2009) and then to 2017 by Hilli and Griffith (2022), for beef, lamb and pork but with chicken excluded. Both these studies used the same NEIO model with a successively updated data set and found no evidence of non-competitive behaviour in the beef and lamb markets. However, contrary to the results of the previous studies, Hilli and Griffith (2022) found strong evidence of market power in fresh pork input markets. Dhakal and Griffith (2023) found a similar result in the chicken input market. A feature of both of these studies was the inclusion of a detailed discussion of changes in industry structure and circumstances over time, and a number of dummy variables were formulated and introduced to account for policy or market shocks at different times over the data set. 

A related study was by Freebairn (2018), who used a long run static equilibrium model and showed that there is limited opportunity for monopsony behaviour in the large majority of Australian agricultural industries, such as cattle and sheep, largely due to the elasticity of the farm input supply curve. Of course, this condition does not apply to modern pigmeat and chicken production systems.

Applying the NEIO Framework to the Domestic Fresh Meat Market

To reiterate, the NEIO framework is an approach based on real marketing margins (marketing margins adjusted for the effects of general costs in the economy over time). In equation 1 below referring to the domestic meat market, the possible contributors to the marketing margin can be broken down into the following three key components (O'Donnell, 1999): the marketing services cost, referring to the cost of transitioning the product from raw commodity into saleable retail product; any potential financial benefits from non-competitive behaviour in the output market; and any potential financial benefits from non-competitive behaviour in the input market.

The equation for this domestic market model as presented by Chung and Griffith (2009, p.222, from O'Donnell (1999)) is as follows:
[image: ]   (1)
where, for any product j (for this study j could be beef, lamb, pork or chicken);
mj = industry (whole-of-chain) marketing margin, pj–wj;[footnoteRef:3]  [3:  The ‘marketing margin’ specified here is that which is commonly used in industry and media documentation – the difference between the price of a kg of product sold at retail and the price of a kg of product sold at the farm gate. These are not ‘price spreads’, as calculated and reported by for example USDA, where byproducts are accounted for and the kg of product is transformed so that both prices are in carcase weight equivalent, or alternatively, both are in retail carcase equivalent.] 

pj = price of the food output j (the retail price);
wj = price of the agricultural input j (the farm price);
aj = constant term;
cjk = coefficient of the price of non-agricultural inputs (marketing services) k that contribute to food output j;  
zk = price of the non-agricultural inputs k (k could be labour costs, energy costs, capital costs, etc.) plus any trend and dummy variables if required; 
qj = quantity of the food output j going to the domestic market;
βj = coefficient of a term which includes the output conjectural elasticity (a measure of market power in output markets);
γjm = coefficient of a term which includes the input conjectural elasticity (a measure of market power in input markets); and
xm = quantity of agricultural input m. 

In this case, q=x and j=m.  As all prices and costs are defined in real terms, this equation measures the factors explaining variation in the real (adjusted for inflation) industry (farm-retail) marketing margin, mj. The key relationship is the link between the costs of providing the required market services and the resulting marketing margin. The terms βj (the output conjectural coefficient) and γjm (the input conjectural coefficient) represent the possibility of market power in the output and input markets, respectively. These two coefficients measure the extent to which firms change their quantities of outputs or inputs depending on perceived supply or demand conditions in their market. These coefficients must be non-negative if market power is present[footnoteRef:4]. In empirical estimation, restrictions may be necessary to constrain the signs of these coefficients to be non-negative.  [4:  The coefficients Βj and γjm are, respectively, products of the slope of the product demand curves and the output market conjectural elasticity, and of the slope of the input supply curves and the input market conjectural elasticity. Given the assumed signs of the slopes and the conjectural elasticities, both Βj and γjm need to be non-negative. See the derivation in O’Donnell (1999, pp.4-8).] 


The overall null hypothesis tested is that there was no market power present in the domestic beef, lamb, pork or chicken industries in Australia, between the period 1970 to 2021, in either input or output markets. If the hypothesis is not rejected, equation (1) reduces to the familiar market price = marginal cost formulation which is the foundation of a competitive market. Failure to reject this hypothesis means that both the βj and γjm terms are not significantly positively different from zero. If the hypothesis is rejected, this means there is evidence of market power in the input market, the output market, or both. Rejecting this hypothesis means that the βj and/or the γjm terms must be significantly positively different from zero. 

Data 

In testing this hypothesis, annual data are almost always used. This is because the underlying models are set up to reflect medium to longer term equilibrium conditions, as specified by theory and as suggested by the terminology used in competition policy documentation (ACCC Merger Guidelines, 2008, 2017). For this application to the domestic market, data for each meat product includes the saleyard price reflecting the farmgate return (for each animal category), the retail price for each meat category, and domestic consumption as representative of throughput in the domestic value chain. 

Defining the cost of marketing services is crucial in explaining the real marketing margins. Three individual value chain inputs (wages, interest costs and electricity costs) are assumed to comprise aggregate marketing costs. Chung and Griffith (2009) found that treating these cost variables separately resulted in very high correlation coefficients leading to estimation difficulties (for example, in the current data set, the wage and electricity indexes have a correlation coefficient of 0.95). Thus, they developed an aggregate index for these costs, as originally recommended by Zhao, Griffith, and Mullen (1998). For consistency, this study has used the same indexing calculations. The aggregate cost index is formed from: (0.75*Wage) + (0.1*Electricity) + (0.15*Interest), with all components having a base of 2001. The Consumer Price Index (CPI) is used to account for inflation over the period 1970–2021. 

The sources for both sets of data are outlined in Table 1. Variable definitions are given in Appendix Table 1.

Table 1. Sources of data required for estimating equation (1) in the domestic market

	Meat Data
	General Data

	Retail Price (1970–2021)
 (ABARES, 2022)
	Interest Rates, converted to an index base 2001=100 (ABARES, 2022)
(ABARES, 2022)

	Saleyard Price (1970 – 2021)
 (ABARES, 2022)
	Wage Price Index, base 2001=100 
(ABS, 2024b)

	Domestic Demand (1974-2021)
(ABARES, 2022)
	Electricity Cost Index, base 2001=100
(ABS, 2024a)

	Unit Gross Value of Chicken Production
(1970-2921) (ABARES, 2022)
	CPI (1970 – 2021), base 2010/2011=100
(ABARES, 2022)
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In addition, a number of dummy variables as constructed in Hilli and Griffith (2022) to reflect the discussion about changes in meat industry structure and in the policy environment, are used here. The dummy variables take the value of zero from 1970 until the designated year, then they take the value of one.  For example, Dum90 represents the period after which imports of pig meat for further processing were allowed into Australia and formed a significant part of the domestic pig meat industry. Similarly, Dum95 represents the period after 1995 when the Commonwealth government implemented a new deregulation agenda. Its value is zero from 1970 until 1994, then one from 1995 to 2017. Likewise, Dum07 represents the entry of Aldi into the domestic supermarket sector; and Dum11 represents the major consolidation in the ownership of beef and lamb processing firms. 

One further dummy variable was constructed to represent another policy intervention. As shown in Figure 1, in 1974/75 the Japanese Livestock Industry Promotion Corporation stopped imports of Australian beef under the then quota arrangements, and severely restricted access in following years until late 1978. A considerable quantity of beef exports destined for Japan had to be redirected to the domestic market (and other export markets) with a consequent reduction in prices and disruption to market arrangements (ABARE, 1988). Dum75 takes the value one from 1975 to 1978 inclusive, and zero otherwise. 

Dum95 and Dum07 apply to all four meat types, Dum90 applies specifically to pig meat, Dum75 applies specifically to beef and Dum11 applies specifically to beef and lamb, although of course there may well be spillover impacts onto related markets. These potential spillovers are tested in the econometric analyses. 

Also tested as an alternative to the individual dummy variables is a generic trend variable (TIME), which seeks to account for some of the general structural changes which may have occurred throughout the agricultural and retail environments over the period of the data and which are not captured by the specified individual dummy variables. Changes in the quality of meat products, such as the gradual evolution of Meat Standards Australia over the past 25 years, is one such example.

Estimation techniques 

A number of linear and non-linear single equation models and seemingly unrelated regression (SUR) models were developed to estimate equation (1), using the statistical package TSP Version 4.5 (Hall and Cummins, 2003). The standard single equation regression procedure in TSP is OLSQ, which provides least squares estimates of the coefficients of a linear regression of an individual dependent variable on a set of independent variables. An alternate single equation estimator is LSQ, which estimates the same set of coefficients using a general-purpose maximum likelihood estimation procedure. LSQ is particularly useful if non-linear restrictions on some coefficients are required. 

Finally, the SUR procedure is also used where a number of LSQ equations are jointly estimated so as to test whether the disturbance terms across these equations are inter-related. It is often used when a set of similar equations is being estimated and it is likely that decision makers would account for the joint effects of all equations. A set of per capita meat demand equations is often used as an example of a SUR system. Hyde and Perloff (1996) and Chung and Griffith (2009) also pointed out the significance of this in estimating market power models. Given that the majority of fresh beef, lamb, pork and chicken are offered to consumers through the major supermarket chains and that these products are also close substitutes in demand, these four meats are considered to be a closely related product group and are included in the SUR system estimations.

Results 

Summary statistics

Summary statistics for the calculated real farm-retail domestic marketing margins are given in Table 3. The average real margins for lamb and pork are similar at around 750-780c/kg, while the average real margin for beef is considerably higher at around 1260c/kg and that for chicken is very much lower at around 120c/kg. The margins for beef, lamb and pork are relatively stable as shown by the coefficient of variation, with the margin for pork being the most stable and the margin for lamb being the least stable. Over this more than 50 year data set the margin for chicken is substantially more unstable with the coefficient of variation being around three times higher than that for the other meats, but much of that variability appears to be in the early years of this industry, up to the mid 1990s.

Table 3. Summary of real domestic marketing margins from 1976 – 2021 
(real 2010/11 cents per kg)

	
	Mean
	SD
	Minimum
	Maximum
	Coefficient of Variation (CV)

	Beef
	1263.4
	122.4
	1000.4
	1546.2
	0.097

	Lamb
	763.9
	98.6
	593.3
	940.8
	0.129

	Pork
	782.1
	67.3
	640.1
	952.2
	0.086

	Chicken
	119.2
	40.0
	32.8
	202.5
	0.336




Trends

The real and nominal margins over the data period for beef, lamb, and pork are plotted in Figures 1-3 respectively. The graphs are quite similar for all three meat types. The nominal margins have followed a rising linear trend for each meat, reflecting the steeper increases in the price of meat relative to the price of livestock over time. However, these nominal values take no account of the rising costs of providing market services, or the increased volume and perhaps quality of marketing services provided over time. Real margins have been calculated by adjusting the nominal margins by the Australian CPI (ABS, 2022) as a general measure of cost inflation in the economy. Real domestic meat margins have not risen much at all over the whole data period, and in fact since the early 1980s real margins have remained stable or have actually declined. 
Figure 1. Nominal and real domestic beef marketing margins, 1970-2021 
(real 2010/11 cents per kg)



Figure 2. Nominal and real domestic lamb marketing margins, 1970-2021
(real 2010/11 cents per kg)




Figure 3. Nominal and real domestic pork marketing margins, 1970-2021 
(real 2010/11 cents per kg)


While drawing conclusions from examining graphs of prices requires extreme caution, these patterns suggest that the actors in the fresh meat value chains have not been increasing their profits over time. Popular sentiment is that rising food prices reflect the ever-increasing profit of large supermarkets. This sentiment is reflected with nominal prices of retail food growing much faster than the farmgate price. However, the data presented here suggest that the rise in nominal prices for meat products is a result of cost inflation, rather than an expansion of the margin due to increasing profits. Between individual years, there is variation in the real marketing margins. However, it is anticipated that this variation can be attributed to commodity price variability driven by international trade or seasonal conditions, rather than the persistent exercise of market power. This issue is addressed in the formal analysis to follow.

Chicken is a different story as shown in Figure 4. The nominal margins, which do not account for inflation, have a slight increasing trend over the whole data period, suggesting a rise in the price of chicken meat relative to the price of chickens. However, there is considerable variability, with two periods of consistent upward trend, and a period of significant decline in the early 1990s. In contrast, the real margins have an overall downward trend, especially between 1974 and 1994, with a very slight downward trend in the second half of the data series. 

Figure 4. Nominal and real domestic chicken marketing margins, 1974 to 2021 (base 1990)



Unit root tests

Even though real prices and costs are used, and the graphs do not suggest strong trends in the real margins (except chicken), it is necessary to test for stationarity before proceeding further. Most of econometric estimation techniques assume that the time series being examined are stationary, that is “the mean and variance are constant over time and the covariance between two values from the series depends only on the length of time separating the two values and not on the actual time at which the variables are observed” (Hill et al., 2001, p.335). If the series are non-stationary, spurious regressions may result, where significant relationships are found when there are none. The stationarity of a time series can be tested by using a unit root test. Here the augmented Dickey-Fuller test is used which allows the addition of constant and trend variables, and where appropriate, other exogenous variables such as dummy variables (Hall and Cummins, 2003, pp.42-48). For the various series to be considered as stationary, the Dickey-Fuller tau statistic should be significantly different from zero. The results of applying these tests to the domestic market variables are shown in Table 4. Note that a table of abbreviations is presented in Appendix Table 1 to assist in interpreting the results.

There is one significant tau statistic, and several are weakly significant (between the 5 and 10 per cent significance levels) but the great majority are not significant. Given these unit root test results, the analysis cannot proceed with the variables as defined in levels without the need for further transformation. First-differencing of the data is the common response. It should be noted that this is a very different outcome from the same tests applied in Hilli and Griffith (2022) and Dhakal and Griffith (2024), where stationarity was found for all variables. The extension of the data set, and possibly the different base of the updated CPI series, has made quite a difference.

Table 4. Unit root tests for the domestic market variables, 1976-2021

	Variable
	Tau statistic
	P value

	MMBFR
	-2.68
	0.24

	MMLBR
	-3.26
	0.07

	MMPKR
	-3.09
	0.11

	MMCKR
	-2.56
	0.30

	DMBF
	-2.77
	0.21

	DMLB
	-2.93
	0.15

	DMPK
	-3.26
	0.07

	DMCK
	-3.34
	0.06

	DMBFI
	-2.77
	0.21

	DMLBI
	-2.88
	0.17

	DMPKI
	-4.79
	0.0005

	DMCKI
	-2.51
	0.32

	COSTIND
	-3.35
	0.06



The range of results

There are many possible equations to be estimated: four meat types; three estimation methods; with none, one or more dummy variables; with or without autocorrelation; and with or without restrictions on coefficients being non-negative. 

The first way that the total number of possible equations can be minimized is by checking for autocorrelation. The results presented in Appendix Table 2 for the OLSQ and AR1 versions of the same simplified equations estimated by Chung and Griffith (2009) show that for each pair of equations, the OLSQ equation is always improved by an autocorrelation correction. The Durbin-Watson statistic is substantially improved, except for the case of pork which has a remarkably high negative rho coefficient, and the adjusted R2 are not adversely effected.  This is confirmed by the highly significant t statistic on the estimated rho coefficient in the AR1 versions (except for lamb), even though the rho coefficient is often negative (a common result when using first-differenced data).  While not shown here for brevity, this pattern was the same for every estimated pair of equations (across the four meat types, across the three estimation methods and whether or not dummy variables are included). An autocorrelation correction was always required. From here on, only autocorrelation-corrected equations are reported.

Next, whether or not the various dummy variables constructed to reflect different policy regimes and industry adjustments should be included in the margin equations is tested.  Some of the key alternate specifications for the dummy variables are reported in Appendix Tables 3, 4 and 5. For beef (Appendix Table 3), DUM75 and DUM11 were mostly significant and the time trend variable was also always significant, and most had consistent signs. DUM95 and DUM07 were never significant and the signs were inconsistent.   The preferred beef equation therefore contained TIME, DUM75 and DUM11. For lamb (Appendix Table 4), none of the dummy variables proved to have consistent signs, so the preferred lamb margin equation was the same as that reported by Chung and Griffith (2009). Finally for pork (Appendix Table 5), DUM95, DUM07 and TIME were consistently insignificant, while DUM90 was always significant. The preferred pork equation therefore contained just DUM90.

There were no significant dummy variables in the chicken equations, so chicken is not included in this set of Appendix tables.

Preferred unrestricted models

The preferred unrestricted equations for the beef, lamb, pork and chicken domestic margins, respectively, are shown in Tables 5, 6, 7 and 8, for each of the three estimation techniques. The key components of each equation are R2, Durbin Watson (DW) and t-statistics in brackets. A coefficient is significant at the 5 per cent level where the t-statistic is greater than 2.01 (using a two tailed test, for 47 degrees of freedom), while at the 10 per cent level the critical value is 1.67. 

For beef (Table 5), all three equations show a similar pattern. The cost index and the trend variable are both positive and strongly significant, and both the included dummy variables are negative and mostly significant. The consolidation of red meat processing capacity around 2010/11 seems to have had a long term effect of placing downward pressure on domestic beef margins. The coefficient on the DMBF variable is uniformly negative and insignificant, while the coefficient on the DMBFI variable is always positive but not significant. There is no evidence of any type of market power in these unrestricted beef margin equations.

For lamb (Table 6), the results are very similar to those for beef. The cost index and the trend variable are again positive and significant, and DUM11 is again uniformly negative and significant. The coefficients on the DMLBI variable are uniformly insignificant, while those on the DMLB variable are all negative but approaching weak significance levels. There is no evidence of any type of market power in these unrestricted lamb margin equations.

For pork (Table 7), the results are quite different. The trend variable is not significant and the cost index while positive is only significant in one case. The DUM90 variable is consistently negative and significant, showing the sustained downward pressure on pork margins as a result of the decision in 1990 to allow imports of pigmeat for further processing. The big difference though is the consistent  positive and significant coefficient on the DMPKI variable under all three estimation methods. This is clear evidence of market power in the input market for live pigs. This accords with the results of Hilli and Griffith (2022) and was explained by those authors as arising from the widespread vertical coordination arrangements in that industry. There is no evidence of output market power in the unrestricted pork margin equations.

The chicken farm-retail margin (Table 8) is pretty much driven only by cost increases. The cost variable is positive and very strongly significant in all cases. There is some weak evidence of market power on the input side of the market, and again it is no surprise that the chicken industry also relies on a primarily vertical integration business model. Again, there is no evidence of output market power in the unrestricted chicken margin equations.

Preferred restricted models

In all equations in Tables 5-8, the preferred unrestricted equations showed negative coefficients on the input conjectural coefficients, some of which were significant or close to significance levels. The same equations were then tested with a non-negative restriction on the input and output conjectural coefficients βj and γjm. The restricted models for both LSQ and SUR techniques are shown in Tables 

Table 5. Preferred unrestricted regression estimates for real domestic beef margin equations 1976 – 2021 (t-statistics are in brackets)

	Constant
	COSTIND
	DMBF
	DMBFi
	TIME
	DUM75
	DUM11
	RHO
	R2
	DW
	Method

	127.59
	5.328
	-0.361
	8.791
	8.347
	-101.62
	-125.05
	0.222
	0.99
	2.00
	OLS-AR1

	(3.00)
	(9.27)
	(-1.46)
	(0.40)
	(5.50)
	(-2.09)
	(-2.94)
	(1.45)
	
	
	

	127.81
	5.353
	-0.368
	8.439
	8.372
	-96.767
	-125.94
	0.216
	0.99
	1.99
	LSQ-AR1

	(2.75)
	(8.48)
	(-1.35)
	(0.35)
	(5.04)
	(-1.69)
	(-2.71)
	(1.26)
	
	
	

	163.38
	4.071
	-0.054
	34.152
	5.762
	--3.339
	-58.171
	0.323
	0.99
	1.87
	SUR-AR1

	(3.45)
	(7.01)
	(-0.25)
	(1.59)
	(3.25)
	(-0.04)
	(-1.22)
	(2.33)
	
	
	



Table 6. Preferred unrestricted regression estimates for real domestic lamb margin equations 1976 – 2021 (t-statistics are in brackets)

	Constant
	COSTIND
	DMLB
	DMLBi
	TIME
	DUM11
	RHO
	R2
	DW
	Method

	88.973
	2.905
	-0.579
	34.477
	5.281
	-72.669
	-0.421
	0.99
	1.96
	OLS-AR1

	(4.16)
	(16.09)
	(-1.94)
	(0.92)
	(9.42)
	(-3.69)
	(-3.04)
	
	
	

	82.080
	2.871
	-0.516
	30.542
	5.347
	-71.387
	-0.402
	0.98
	1.94
	LSQ-AR1

	(3.66)
	(14.91)
	(-1.62)
	(0.77)
	(8.70)
	(-3.30)
	(-2.70)
	
	
	

	99.770
	2.861
	-0.515
	32.264
	4.612
	-50.254
	-0.377
	0.99
	1.95
	SUR-AR1

	(4.25)
	(16.81)
	(-1.84)
	(1.00)
	(8.19)
	(-2.77)
	(-3.15)
	
	
	



Table 7. Preferred unrestricted regression estimates for real domestic pork margin equations 1976 – 2021 (t-statistics are in brackets)

	Constant
	COSTIND
	DMPK
	DMPKi
	TIME
	DUM90
	RHO
	R2
	DW
	Method

	362.37
526.3212
	0.711
	-0.369
	93.909
	0.980
	-47.216
	-0.996
	0.98
	0.74
	OLS-AR1

	(7.32)
	(1.40)
	(-1.32)
	(2.45)
	(0.55)
	(-2.36)
	(-205.22)
	
	
	

	400.37
	0.256
	-0.217
	92.67
	
	-55.742
	-1.008
	0.99
	0.75
	LSQ-AR1

	(7.85)
	(0.52)
	(-1.25)
	(2.19)
	
	(-2.65)
	(-80.46)
	
	
	

	337.85
	0.985
	-0.272
	95.87
	
	-32.934
	-1.011
	0.99
	1.10
	SUR-AR1

	(7.75)
	(2.25)
	(-1.95)
	(2.84)
	
	(-1.97)
	(-75.85)
	
	
	






Table 8. Preferred unrestricted regression estimates for real domestic chicken margin equations, 1976 – 2021 (t-statistics are in brackets)

	CONSTANT
	COSTIND
	DMCK
	DMCKI
	TIME
	RHO
	R2
	DW
	Method

	6.025
	0.869
	-0.197
	22.564
	0.447
	0.412
	0.98
	2.20
	OLS-AR1

	(0.44)
	(61.83)
	(-2.27)
	(1.35)
	(0.87)
	(2.42)
	
	
	

	8.2533
	0.869
	-0.243
	29.528
	0.509
	0.236
	0.98
	1.83
	LSQ-AR1

	(0.60)
	(51.79)
	(-2.85)
	(1.81)
	(0.91)
	(1.47)
	
	
	

	5.903
	0.866
	-0.233
	25.471
	0.693
	0.300
	0.99
	1.10
	SUR-AR1

	(0.45)
	(57.96)
	(-3.07)
	(1.74)
	(1.36)
	(2.11)
	
	
	


Note: All t-statistics are tested at the 5% level of significance. Values in brackets are t-statistics.

Table 9. Restricted regression estimates for real domestic beef margin equations 1976 – 2021 (t-statistics are in brackets)

	Constant
	COSTIND
	DMBF
	DMBFi
	TIME
	DUM75
	DUM11
	RHO
	R2
	DW
	Method

	112.34
	4.407
	0.000
	0.000
	7.315
	-119.94
	-99.612
	0.161
	0.99
	1.98
	LSQ-AR1 (a)

	(2.90)
	(74.56)
	(0.00)
	(0.00)
	(5.07)
	(-2.23)
	(-2.40)
	(0.94)
	
	
	

	100.92
	4.462
	0.000
	-13.227
	7.655
	-115.19
	-108.86
	0.153
	0.99
	1.99
	LSQ-AR1 (b)

	(2.42)
	(14.91)
	(0.00)
	(-0.68)
	(5.07)
	(-2.18)
	(-2.53)
	(0.90)
	
	
	

	112.34
	4.407
	0.000
	0.000
	7.315
	-119.94
	-99.617
	0.153
	0.99
	1.73
	SUR-AR1 (a)

	(3.31)
	(80.72)
	(0.00)
	(0.00)
	(5.78)
	(-1.78)
	(-2.74)
	(1.06)
	
	
	


Notes: (a) when both beef coefficients are restricted (b) when only one beef coefficient is restricted

Table 10. Restricted regression estimates for real domestic lamb margin equations 1976 – 2021 (t-statistics are in brackets)

	Constant
	Costind
	DMLB
	DMLBi
	TIME
	DUM11
	RHO
	R2
	DW
	Method

	51.685
	2.571
	0.000
	0.000
	5.005
	-45.216
	-0.324
	0.98
	1.83
	LSQ-AR1

	(3.02)
	(35.02)
	(0.00)
	(0.00)
	(8.20)
	(-2.35)
	(-2.11)
	
	
	

	51.685
	2.571
	0.000
	0.000
	5.005
	-45.216
	-0.325
	0.99
	1.76
	SUR-AR1

	(3.00)
	(36.64)
	(0.00)
	(0.00)
	(8.27)
	(-2.56)
	(-2.58)
	
	
	




Table 11. Restricted regression estimates for real domestic pork margin equations 1976 – 2021 (t-statistics are in brackets)

	Constant
	COSTIND
	DMPK
	DMPKi
	DUM90
	RHO
	R2
	DW
	Method

	364.49
	0.584
	0.000
	0.000
	-19.855
	-1.009
	0.99
	0.83
	LSQ-AR1

	(6.44)
	(1.07)
	(0.000)
	(0.000)
	(-1.01)
	(-62.92)
	
	
	(a)

	393.13
	0.202
	0.000
	42.50
	-57.128
	-1.008
	0.99
	0.80
	LSQ-AR1

	(7.61)
	(0.40)
	(0.00)
	(3.11)
	(-2.67)
	(-77.94)
	
	
	(b)

	393.13
	0.202
	0.000
	42.50
	-57.128
	-1.008
	0.99
	0.92
	SUR-AR1

	(8.48)
	(0.44)
	(0.00)
	(3.53)
	(-3.05)
	(-86.77)
	
	
	(b)


Notes: (a) when both coefficients are restricted (b) when only one coefficient is restricted
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Table 12. Restricted regression estimates of real domestic chicken margin equations, 1976-2021 (t-statistics are in brackets)

	CONSTANT
	COSTIND
	DMCK
	DMCKI
	TIME
	RHO
	R2
	DW
	Method

	-9.135
	0.855
	-0.001
	1.542
	1.023
	0.376
	0.97
	0.88
	LSQ-AR1

	(-0.31)
-10.173
(-0.92)
-9.135
(-0.34)
	(28.95)
0.854
(62.60)
0.855
(31.23)
	(0.00)
-0.096
(-3.92)
-0.001
(0.00)
	(0.05)
0.000
(0.00)
1.542
(0.05)
	(0.77)
1.057
(2.21)
1.023
(0.84)
	(1.50)
0.376
(2.50)
0.376
(1.61)


	
0.98

0.97


	
1.86

0.89
	
LSQ-AR1

SUR-AR1



Note: All t-statistics are tested at the 5% level of significance. Values in brackets are t-statistics.


9, 10, 11 and 12, where the restriction may be placed on just one coefficient if it is typically negative when unrestricted, or both. 

Every beef and lamb restricted regression equation with autocorrelation correction and imposed non-negativity showed input and output conjectural coefficients of zero. These are corner solutions. The unrestricted results indicate that these relationships are negative, so by restricting the coefficients to be non-negative the statistical procedure finds the smallest possible non-negative number, zero. The explanatory power of both equations is little effected except that the cost index has become much more significant.

For pork, corner solutions are again evident for the coefficients on the DMPK variable, but the unrestricted coefficients on the DMPKI variable remain positive and strongly significant. There is a robust implication of market power in pork industry input purchasing. 

Finally, for the chicken farm-retail margin shown in Table 12 the non-negative restrictions disrupt the equations quite markedly. Cost remains the primary driver of the margin, but all significance on the conjectural variation variables has disappeared. That is, the weak evidence of market power on the input side of the market, from the unrestricted models, has dissipated.

Discussion and Conclusions

The key results from the domestic market component of the study indicate that the null hypothesis of no market power cannot be rejected in beef or lamb input or output markets. These findings confirm earlier results of Hyde and Perloff (1996), Griffith (2000), Chung and Griffith (2009) and Hilli and Griffith (2022). Similarly, these results indicate that the null hypothesis of no market power cannot be rejected in pork or chicken output markets, also consistent with the earlier results. 

However, there is a strong indication of market power in the fresh pork input market, which is consistent with the recent findings of Hilli and Griffith (2022), and weak evidence of market power in the chicken input market, which is consistent with the recent findings of Dhakal and Griffith (2024). These findings are quite different from those of the earlier set of studies and reflect no doubt the increasing use of vertical integration arrangements in these two industries. 

The costs of providing marketing services are strongly significant positive influences on the domestic margins for beef, lamb and chicken (but less so for pork), and there are significant measurable effects in the various margin equations from past policy or industry decisions – the 1975-78 curtailment of Australian beef imports by Japan; the 1990 decision to allow pigmeat imports into Australia for further processing; and the negative effect on margins due to the consolidation of industry processing capacity in the red meat industries around 2011. 

In the domestic fresh pork market there is a significant effect of the Dum90 variable which is included to account for the change of government regulation allowing processed pork inputs in 1990. Australian pork producers have been assertive in their claims that pork imports are a significant competitive challenge for the domestic industry. Whilst biosecurity concerns prevent fresh pork imports, the influence of processed pork imports on the Australian fresh market occurs through the influence of substitution effects. Further detailed investigations of the role of this and the other dummy variables could be undertaken.

The inability to reject the null hypothesis for beef and lamb could have occurred for a variety of reasons. However, the general picture of real marketing margins for beef and lamb shown in Figures 1 and 2 indicate a reasonably flat and consistent trend for each meat, and in some cases, the real marketing margins had declined. The consistency of real marketing margins over time, despite the significant structural changes to these industries, suggests an absence of market power. 

One limitation noted earlier is that information required to assess market power at the individual business level is unavailable. The ACCC (2017) and the Senate (2017) noted that the absence of industry margins and operating costs of key industry participants, including fresh meat retailing, made it difficult to conduct a true market power assessment. The absence of detailed information also impacts the present study’s assessment of market power. The data utilised in this model is relatively high-level. That is, relying on overall average retail prices of end products and the average farmgate prices across regions and time (Table 1). Whilst the marketing services cost recognises the cost of transforming the raw commodity into the retail product, specific margins throughout the value chain are unknown. 

Further, Australia operates in a trade focused environment. No attempt has yet been made to tie together the domestic and export markets within this NEIO framework. The significance of Australia’s export orientation for beef, lamb and mutton has potential implications for domestic price and the corresponding competitive environment (Ahn and Nayga, 2016). The biosecurity driven import restrictions on fresh beef, lamb and pork helps shelter domestic price from imports. But further work is required to investigate the extent to which export market specifications differ from domestic market specifications (not only breed, weight and sex differences, but also the nature of quality assurance schemes such as MSA), and the implications for price transmission processes and the ability to separate market outlets. The exploratory study by Zhao et al. (1998) in a beef context may be worth revisiting.
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Appendix Table 1. Variable definitions

	Abbreviation
	Definition

	BF
	Beef

	LB
	Lamb

	PK
	Pork

	CK
	Chicken

	PRBF
	Retail Prices for Australian Beef

	PFBF
	Saleyard Prices for Australian Beef

	PRLB
	Retail Prices for Australian Lamb

	PFLB
	Saleyard Prices for Australian Lamb

	PRPK
	Retail Prices for Australian Pork

	PFPK
	Saleyard Prices for Australian Pork

	PRCK
	Retail Prices for Australian Chicken

	PFCK
	Unit Gross Value of Australian Chicken Production

	MMBF
	Nominal Beef Marketing Margin (PRBF – PFBF)

	MMLB
	Nominal Lamb Marketing Margin (PRLB – PFLB)

	MMPK
	Nominal Pork Marketing Margin (PRPK – PFPK)

	MMCK
	Nominal Chicken Marketing Margin (PRCK – PFCK)

	MMBFR
	Real Beef Marketing Margin (MMBF/FCPI)

	MMLBR
	Real Lamb Marketing Margin (MMLB/FCPI)

	MMPKR
	Real Pork Marketing Margin (MMPK/FCPI)

	MMCKR
	Real Chicken Marketing Margin (MMCK/FCPI)

	DMBF
	Domestic Demand for Australian Beef

	DMLB
	Domestic Demand for Australian Lamb

	DMPK
	Domestic Demand for Australian Pork

	DMCK
	Domestic Demand for Australian Chicken

	DMBFI
	DMBF/PFBF

	DMLBI
	DMLB/PFLB

	DMPKI
	DMPK/PFPK

	DMCKI
	DMCK/PFCK

	TIME
	Trend Variable

	COSTIND
	Marketing Cost Index = (0.75 * WAGE) + (0.1* ELECT) + (0.15*INT)

	WAGE
	Australian Wage Rate Index

	ELECT
	Australian Electricity Cost Index

	INT
	Australian Interest Rate, 90 day bank bills


Source: taken from previous research (Chung and Griffith, 2009; Griffith, 2000)
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Appendix Table 2. OLSQ and AR1 estimates of the real domestic beef, lamb, pork and chicken margin equations, 1976-2021

	Constant
	COSTIND
	DMBF
	DMBFi
	TIME
	RHO
	R2
	DW

	133.11
	4.638
	-0.113
	5.853
	5.936
	-
	0.98
	1.04

	(2.66)
	(6.56)
	(-0.33)
	(0.17)
	(6.52)
	
	
	

	142.49
	5.118
	-0.337
	17.925
	6.494
	0.495
	0.99
	2.03

	(2.83)
	(9.20)
	(-1.44)
	(0.84)
	(4.63)
	(3.75)
	
	

	
	
	DMLB
	DMLBi
	
	
	
	

	80.047
	2.625
	-0.121
	13.958
	3.854
	-
	0.98
	2.33

	(2.65)
	(14.18)
	(-0.39)
	(0.47)
	(6.40)
	
	
	

	80.495
	2.593
	-0.068
	3.288
	3.836
	-0.207
	0.98
	1.83

	(3.19)
	(15.38)
	(-0.24)
	(0.09)
	(7.97)
	(-1.32)
	
	

	
	
	DMPK
	DMPKi
	
	
	
	

	86.428
	3.020
	0.862
	62.358
	-5.321
	-
	0.98
	3.01

	(2.73)
	(10.21)
	(1.70)
	(0.79)
	(-2.06)
	
	
	

	271.49
	1.590
	-0.277
	84.434
	0.092
	-0.992
	0.99
	0.84

	(8.04)
	(4.28)
	(-0.94)
	(2.07)
	(0.05)
	(-101.30)
	
	

	
	
	DMCK
	DMCKi
	
	
	
	

	11.929
	0.870
	-0.300
	37.829
	0.585
	-
	0.98
	1.38

	(1.04)
	(44.78)
	(-3.83)
	(2.66)
	(1.07)
	
	
	

	6.025
	0.869
	-0.197
	22.564
	0.447
	0.412
	0.98
	2.20

	(0.44)
	(61.83)
	(-2.27)
	(1.35)
	(0.87)
	(2.42)
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Appendix Table 3. AR1 estimates for real domestic beef margin equations 1976 – 2021

	Constant
	COSTIND
	DMBF
	DMBFi
	TIME
	DUM75
	DUM95
	DUM07
	DUM11
	RHO
	R2
	DW

	142.49
	5.118
	-0.337
	17.925
	6.494
	
	
	
	
	0.495
	0.99
	2.03

	(2.83)
	(9.20)
	(-1.44)
	(0.84)
	(4.63)
	
	
	
	
	(3.75)
	
	

	339.08
	5.049
	-0.271
	98.886
	
	-200.68
	
	
	
	0.675
	0.99
	2.34

	(8.26)
	(9.15)
	(-1.19)
	(0.44)
	
	(-2.95)
	
	
	
	(5.51)
	
	

	244.63
	5.099
	-0.294
	10.453
	
	
	131.90
	
	
	0.572
	0.99
	1.91

	(5.25)
	(8.86)
	(-1.22)
	(0.47)
	
	
	(2.89)
	
	
	(4.17)
	
	

	306.97
	5.151
	-0.367
	21.257
	
	
	
	69.977
	
	0.734
	0.99
	1.97

	(5.97)
	(9.16)
	(-1.59)
	(1.02)
	
	
	
	(1.11)
	
	(6.27)
	
	

	322.36
	5.123
	-0.344
	18.761
	
	
	
	
	17.791
	0.777
	0.98
	1.99

	(5.28)
	(8.48)
	(-1.42)
	(0.92)
	
	
	
	
	(0.23)
	(6.19)
	
	

	264.08
	4.970
	-0.220
	3.830
	
	-182.93
	101.62
	25.999
	-15.670
	0.454
	0.99
	2.11

	(6.64)
	(8.54)
	(-0.90)
	(0.18)
	
	(-3.29)
	(2.47)
	(0.50)
	(-0.29)
	(3.20)
	
	

	57.449
	5.358
	-0.376
	10.564
	12.971
	-60.527
	-63.771
	-81.240
	-125.17
	0.072
	0.99
	1.96

	(1.18)
	(9.39)
	(-1.49)
	(0.45)
	(5.03)
	(-1.30)
	(-1.52)
	(-2.08)
	(-3.00)
	(0.46)
	
	


Notes: t-statistics are in brackets

Appendix Table 4. AR1 estimates for real domestic lamb margin equations 1976 – 2021

	Constant
	COSTIND
	DMLB
	DMLBi
	TIME
	DUM95
	DUM07
	DUM11
	RHO
	R2
	DW

	80.047
	2.625
	-0.121
	13.958
	3.854
	
	
	
	-0.207
	0.98
	1.83

	(2.65)
	(14.18)
	(-0.39)
	(0.47)
	(6.40)
	
	
	
	(-1.32)
	
	

	148.07
398.6451
	2.734
	-0.318
	26.900
	
	92.851
	
	
	-0.010
	0.98
	1.96

	(6.01)
	(14.59)
	(-1.01)
	(0.83)
	
	(5.69)
	
	
	(-0.07)
	
	

	143.94
	2.454
	0.150
	-3.029
	
	
	89.575
	
	0.137
	0.97
	2.07

	(4.48)
	(9.94)
	(0.37)
	(-0.08)
	
	
	(3.66)
	
	(0.86)
	
	

	166.00
	2.588
	-0.069
	13.501
	
	
	
	77.122
	0.360
	0.97
	2.30

	(4.92)
	(10.27)
	(-0.17)
	(0.42)
	
	
	
	(2.33)
	(2.51)
	
	

	81.102
	2.946
	-0.636
	26.150
	6.677
	-30.089
	-8.322
	-86.962
	-0.482
	0.99
	1.99

	(3.72)
	(15.00)
	(-1.98)
	(0.64)
	(5.35)
	(-1.34)
	(-0.38)
	(-3.97)
	(-3.35)
	
	


Notes: t-statistics are in brackets
Appendix Table 5. AR1 estimates for real domestic pork margin equations 1976 – 2021

	Constant
	COSTIND
	DMPK
	DMPKi
	TIME
	DUM90
	DUM95
	DUM07
	RHO
	R2
	DW

	271.49
	1.590
	-0.277
	84.434
	0.092
	
	
	
	-0.992
	0.99
	0.84

	(8.04)
	(4.28)
	(-0.94)
	(2.07)
	(0.05)
	
	
	
	(-101.30)
	
	

	369.20
	0.611
	-0.243
	95.128
	
	-44.882
	
	
	-0.996
	0.99
	0.72

	(7.68)
	(1.29)
	(-1.54)
	(2.48)
	
	(-2.29)
	
	
	(-201.10)
	
	

	272.30
	1.580
	-0.266
	84.452
	
	
	0.445
	
	-0.992
	0.99
	0.83

	(10.39)
	(6.10)
	(-1.57)
	(2.07)
	
	
	(0.04)
	
	(-101.22)
	
	

	226.41
	1.807
	-0.055
	72.469
	
	
	
	-27.090
	-0.989
	0.99
	0.99

	(6.03)
	(6.66)
	(-0.26)
	(1.80)
	
	
	
	(-1.65)
	(-73.62)
	
	

	336.90
	0.751
	-0.068
	82.975
	
	-51.796
	8.639
	-24.500
	-0.995
	0.99
	0.76

	(6.14)
	(1.55)
	(-0.35)
	(2.21)
	
	(-2.50)
	(0.77)
	(-1.60)
	(-176.81)
	
	


Notes: t-statistics are in brackets
nominal beef margin	121.4835264133457	130.93637627432807	136.37889249304914	158.77075996292865	194.13855421686748	182.39265523632994	194.56617238183503	211.32474513438368	229.96144578313252	330.3162418906395	404.30000000000007	418.3	432.59999999999997	468.79999999999995	486.90000000000003	511.3	534	560.29999999999995	610.9	696.4	748.2	771.9	763.40000000000009	745.1	774.8	806.40000000000009	835.7	815.4	801.3	806.5	823.9	919	1061.5999999999999	1086.1000000000001	1091.1999999999998	1185.7	1248.5	1245.5	1280	1333	1297	1212	1240	1245	1302	1306	1398	1433	1537.488547562504	1758.8932182201997	1774.0949930734218	1897.9689293489018	real beef margin	1120.3130521073458	1161.2927260936674	1163.9974156978269	1255.9855971549061	1294.2570281124497	1077.6523204509892	1010.7333630225197	1000.3538231213428	1007.4981195317964	1312.0804047294519	1470.1818181818185	1377.1193415637861	1277.0479704797046	1295.027624309392	1289.8013245033112	1249.3585827733662	1193.963107881498	1166.6840187402395	1185.6380397865114	1250.8307139649753	1276.7918088737201	1292.964824120603	1265.4786572731041	1213.0240130240131	1222.0820189274448	1219.9697428139184	1247.7790220231432	1217.9238237490663	1181.858407079646	1161.6852718761254	1119.429347826087	1214.0026420079259	1361.4620070535429	1360.1753287413903	1334.393151941302	1404.8578199052133	1436.7088607594935	1386.5850264403007	1381.9163292847504	1406.4890530203111	1327.1936556664109	1212.3030757689423	1212.713936430318	1185.4320399904784	1218.8158202667914	1205.9095106186519	1269.1783931003179	1276.3304386550878	1347.1969748630922	1520.8761074104623	1509.5468990201418	1546.2068670866818	year

c/kg



nominal lamb margin	66.693073563990595	67.776075467472836	69.513508005822416	88.145152838427961	115.63269286754003	118.41007278020379	137.26209606986896	154.07633187772922	174.54983988355161	214.05342066957783	240.29999999999998	239.3	260.2	275.89999999999998	285.29999999999995	307	317	353.1	387.3	416.7	402	407.4	379.6	388.6	419.7	419.7	418.6	447.4	464.6	461.5	499.9	532.70000000000005	570.6	629	695.2	751.7	809.3	801.9	798	848	850	915	962	837	788	833	907	870	real lamb margin	615.03911686486833	601.11533313438326	593.29960960778033	697.28860937576189	770.88461911693344	699.61638274861912	713.049849713605	729.35541717268268	764.7309523923401	850.26184973019986	873.81818181818187	787.81893004115227	768.11808118081183	762.15469613259654	755.7615894039734	750.15271838729382	708.775852431526	735.24206142634046	751.67394468704515	748.45083071396493	686.00682593856652	682.41206030150749	629.25818483215915	632.64143264143274	661.98738170347008	634.94704992435709	625.00933184023893	668.2598954443614	685.25073746312694	664.7461289160965	679.21195652173913	703.69881109643325	731.77300416800267	787.72698810269264	850.13757260776526	890.63981042654029	931.30034522439576	892.73587531310886	861.53846153846155	894.75072540226859	869.78766948068562	915.22880720180046	940.83129584352071	796.95310640323726	737.65504329510884	769.15974145891039	823.42260553790288	774.88309953239809	year

c/kg



nominal pork margin	71.357225433526025	72.171098265895935	79.441040462427736	84.78843930635837	102.98323699421967	123.34393063583815	149.35491329479765	165.5	181.87109826589599	225.49942196531788	241.6	268.10000000000002	297.09999999999997	344.7	335.9	361	374.7	400.3	420.9	457.59999999999997	441.6	436.7	454.9	452	465.7	457.9	462.6	510.4	538.1	512	505.9	558.79999999999995	631.70000000000005	658.3	651.63564119194098	704.94161639044603	709.28963309519304	744.85983227718793	680.78291599160093	759.62629898653495	808.02763281411808	811	788.32621748338397	776.98435303446695	805.66559939431102	812.81635589086795	852.11753686536804	925.89796744049795	real pork margin	658.05161716612224	640.09539468833407	678.03135887267376	670.73470328474889	686.55491329479776	728.76768470214563	775.86967945349431	783.43195266272187	796.8065641441226	895.72759469838275	878.5454545454545	882.63374485596717	877.04797047970476	952.20994475138116	889.80132450331121	882.10140500916316	837.78647288988259	833.52420614263406	816.88500727802045	821.91288729232144	753.58361774744026	731.49078726968173	754.08205553253197	735.8567358567359	734.5425867507887	692.73827534039333	690.7054871220605	762.35997012696032	793.65781710914462	737.48649621894128	687.36413043478262	738.17701453104348	810.13145238858613	824.42078897933618	796.86412863581893	835.23888197920132	816.21361691046377	829.23443615606777	734.98830336475135	801.50493166608805	826.83820190751408	811.20280070017509	770.97918580282055	739.8089531392211	754.19199568856629	750.52295096109697	773.59740069484155	824.66975501269019	year

c/kg



nominal chicken margin	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	38.974666666666664	39.001333333333349	41.920000000000016	49.386666666666684	44.434666666666686	51.253333333333359	62.734666666666669	65.826666666666654	56.653333333333364	52.048000000000002	48.186666666666696	44.021333333333359	41.526666666666671	42.977333333333348	50.428000000000054	43.361333333333391	19.800000000000011	38.024300752374046	68.711026231464928	65.253891016234775	62.81097790384564	72.291002305697504	88.24652664508011	92.605012563683545	93.472169215515635	96.873829485442968	103.04847168303885	120.16915051815886	115.97286387791513	122.6306631440556	117.321589954041	109.37897735167297	116.73547166531122	147.08102500423183	131.59668370063773	99.27153400398231	108.50481451459279	105.15902918029178	105.06315326771636	100.50133333333338	96.953333333333376	77.867999999999995	77.648000000000025	86.953333333333376	94.753333333333387	101.30666666666673	98.840000000000032	105.00666666666672	real chicken margin	1974	1975	1976	1977	1978	1979	1980	1981	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	259.83111111111106	230.43623830625316	217.76623376623382	233.78303747534525	194.67542898868209	203.58821582257539	228.12606060606063	216.71330589849106	167.24231242312433	143.77900552486187	127.64679911699788	107.5658725310528	92.848891373206641	89.489501995488496	97.870936438622138	77.882951653944133	33.788395904436882	63.69229606762822	113.90141107578107	106.23344080787103	99.070943066002599	109.36611543978442	131.76039812628611	138.3196602892958	137.8645563650673	139.5373849268174	140.0115104389115	158.74392406626004	148.73082895532562	153.57628446343847	143.46877401900457	129.59594472947035	134.33310893591624	163.7417478477393	142.07469225439971	104.74443049747539	111.03076440480204	105.1853255116697	102.75125013957592	95.692771562326456	90.759029565488774	71.90027700831024	70.492964139809374	77.446745342536957	83.025921869295416	87.597636547052943	84.101255052116599	85.545145960624609	Year

c/kg
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