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The Milk Price Effect of a Private Supply Management Program in the U.S. Dairy Industry

Yuliya V. Bolotova, Department of Agricultural Sciences, Clemson University

Cooperatives Working Together (CWT) 

A voluntary, producer-funded national program 

Is developed to benefit American dairy farmers

Includes individual dairy farmers and cooperatives

Participating dairy farmers have marketed 70% of the national milk supply 

Capper-Volstead Act (1922)

 Allows collective marketing activities of agricultural producers

CWT supply management program (2003 – present)

Was originally developed to address milk over-supply and increasing milk price 

volatility the industry experienced after a substantial decline in the Federal 

price support

CWT program objective 

 To balance milk supply and milk demand 

 To achieve good returns and relative price stability for U.S. dairy farmers

CWT program has included  

Herd retirement program (2003 - 2009)

 Was used to remove from production the entire milking herds of selected 

dairy farmers

 Bidding process was used to select dairy farmers 

Export assistance program (2003 – present)

 Was originally developed to help U.S. dairy farmers expand foreign markets 

 CWT allocates subsidies to participating cooperatives on

 Export of selected manufactured dairy products

- cheese, butter, whole milk powder

Econometric model: Variables and data sources

Dependent variable is all-milk price ($ per cwt)

Data source: USDA National Agricultural Statistics Service 

Independent variables

 Wholesale prices of cheddar cheese, butter, dry whey and nonfat dry 

milk ($ per pound)

 2 model specifications: USDA survey-based prices and CME spot prices

 Data source: USDA Agricultural Marketing Service

 A set of binary variables for pre-CWT period, CWT-1 period and CWT-2 period

Hypotheses

Economic theory (inverse demand framework) predicts 

 An effective output control would lead to a higher price 

Interpretation of the CWT program objective 

 An effective milk supply control would lead to a higher and less volatile milk price 

It is important to consider the nature of milk pricing at the farm level in the U.S.

 Federal and State Milk Marketing Orders 

 Milk price received by dairy farmers is affected by 

- wholesale dairy product prices (first-handler level)

Econometric model: ARCH(1) model

Conditional mean equation

• A set of monthly binary variable is included 

- not reported due to space limitation

• Reference group: CWT-1 period observations 

• and capture changes in all-milk price level 

• In pre-CWT period and CWT-2 period, relative to CWT-1 period

Conditional variance equation

• and  capture changes in all-milk price variance 

• In the pre-CWT period and CWT-2 period, relative to CWT-1 period 

Discussion

Wholesale dairy product prices are the key determinants of milk price

 Higher (lower) wholesale prices lead to a higher (a lower) milk price 

 Adjustments take place on a monthly basis

- due to FMMOs monthly price announcements

CWT-1 period industry performance, relative to pre-CWT period

 All-milk price is lower and all-milk price variance is higher

 Reflects effects of herd retirement and export assistance programs

CWT-2 period industry performance, relative to CWT-1 period

 All-milk price is higher, and evidence on price variance change is mixed

 Reflects effects of export assistance program

CWT-2 period industry performance, relative to pre-CWT period

 All-milk price is higher and all-milk price variance is higher

Research limitations

The estimation results are affected by the length of the pre-CWT period

 January 2000 – June 2003 (January 2000: new FMMOs milk pricing system)

The empirical findings characterize the national dairy industry performance

 CWT members have marketed approximately 70% of national milk supply

 Non-participating dairy farmers have marketed 30% of national milk supply 

The milk price effect of the supply management in the U.S. dairy industry is 

blurred due to the nature of milk pricing within the FMMOs 

Federal Milk Marketing Orders (FMMOs): Milk pricing

FMMOs set the minimum prices for Grade A milk

 Regulated handlers at the farm-first-handler level have to pay

 Based on the final use of milk (classified milk pricing principle)

Since 2000 a series of price formulas is used 

Class milk prices are affected by wholesale dairy product prices

 Class I milk price = f (P cheese, P butter, P dry whey, P nonfat dry milk)            

 Class II milk price = f (P nonfat dry milk, P butter)

 Class III milk price = f (P cheese, P butter, P dry whey)

 Class IV milk price = f (P butter, P nonfat dry milk)

USDA survey-based wholesale prices are used in milk price formulas

Are highly correlated with the Chicago Mercantile Exchange (CME) spot prices

Research objective

To analyze milk price effect of the CWT program at the dairy farm level

Three periods are included in the empirical analysis

Pre-CWT period: January 2000 – June 2003

 A period prior to the CWT program implementation

CWT-1 period: July 2003 – December 2009

 Both herd retirement and export assistance programs are in effect 

CWT-2 period: January 2010 – December 2014

 Only export assistance program is in effect

ARCH(1) model estimation results

Variable USDA survey-based wholesale prices CME spot prices

Est. Coef. (T-ratio) Est. Coef. (T-ratio)

All-milk price: Conditional mean equation

Cheese Price 6.21* (31.86) 7.37* (13.28)

Butter Price 1.72* (13.21) 1.20* (3.04)

Dry Whey Price 2.16* (6.08)

Nonfat Dry Milk Price 3.19* (19.54) 2.43* (5.59)

Pre-CWT period 0.12# (1.56) 0.23# (1.51)

CWT-2 period 0.12 (1.14) 1.17* (4.51)

Constant -0.09 (-0.43) 0.23 (0.46)

R2 0.99 0.95

DW-statistic1 1.37 0.89

ARCH test p-value 0.0720 0.0000

Pre-CWT period = CWT-2 period (-0.01) (-3.92)*

All-milk price: Conditional variance equation

0.10 (1.21) 0.33* (4.57)

Pre-CWT period -0.10* (-2.57) -0.34# (-1.60)

CWT-2 period -0.04# (-1.28) 0.26# (1.45)

Constant 0.14* (5.61) 0.45* (3.63)

R2 0.05 0.17 

DW-statistic 1.85 1.89 

Pre-CWT period = CWT-2 period (-1.41)# (-2.61)*

The estimation results are obtained using OLS estimation procedure.
1Newey-West method was used to calculate autocorrelation-robust standard errors.
*The estimated coefficient is statistically significant at 10% alpha level (two-sided T-test).
#The estimated coefficient is statistically significant at 10% alpha level (one-sided T-test).

T-statistic cut-off value is /1.64/ for a two-sided test, and it is /1.28/ for a one-sided test.
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Data Sources: USDA National Agricultural Statistics Service and Economic Research Service.
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