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Abstract

Following the practices of the EU, Japan, and other countries, China required that foods containing biotech ingredients be labeled as such in January 2002—a part of its biotech regulations.  The requirement of biotech labeling, however, was not strictly enforced until August 2003.  A question of great interest to Chinese policy decisionmakers and analysts is: Does biotech labeling induce a switch in Chinese consumers’ purchasing decisions—away from labeled soybean and blended oils and toward non-biotech vegetable oils, such as peanut and sunflower oils?    
The main purpose of this paper is to analyze whether biotech labeling has an impact on consumers’ purchasing behavior in China.  Vegetable oils were chosen as a case study to address this question for two reasons: 1) Chinese consumers can easily relate themselves to vegetable oils, which are an integral part of their daily diet; and 2) biotech labeling of soybean oil and blended oil that contains soybean ingredient imported from the United States and South America has been strictly and successfully enforced in larger cities since August 2003.  Labeled soybean and blended oils are visibly available at supermarkets located in large cities, including Beijing, Shanghai, and Nanjing.  All imported soybeans into China are used to produce soybean oil, which must be labeled for its biotech content. 

There have been a number of studies on consumer attitudes toward GM foods in China and other countries (e.g., Zhong et al. (2003); Bai (2003); Chen et al. (2004); Ding (2004); and Lin et al. (2006)).  Many of these studies employed either logit or probit models to address consumer attitudes toward biotech foods.  Also, there are several studies that used contingent valuation method to measure consumers’ willingness to pay (WTP) for non-biotech foods in China and elsewhere (Li et al. (2003); Chern and Rickertsen (2002); Kaneko and Chern (2003); Chiang (2004); and Lin et al. (2005)).  However, all of these studies were based on survey data that show what consumers think they would be willing to purchase biotech foods and their WTP.  The hypothetical nature of survey data, however, tends to bias consumer attitudes toward biotech foods and overstate consumers’ WTP.  This study contributes to the literature by using actual purchasing data at supermarket outlets in Nanjing, China to determine if biotech food labeling has an impact on consumers’ purchasing behavior of vegetable oils.  To our knowledge, this study is the first of its kind in addressing the impact of biotech labeling on consumer behavior using actual purchasing data. 
Scanning data were sampled from outlets in Nanjing of the Suguo Supermarket Company, a leading retail chain in China with a total of 1,100 outlets.  Five outlets were selected from the Company’s total outlets in Nanjing, capital city of the Jiangsu province—including Weigang, Qiche East Station, Jiangning, Zhongshan North Road, and Xinglong.  The scanning data contain monthly aggregate sales and price data during the period from January 2002 through April 2004 for labeled soybean and blended oils (almost all blended oil contains soybeans as a part of the ingredients).  In addition, the data also includes peanut and sunflower oils, which are regarded as non-biotech vegetable oils.  No non-biotech soybean oil is available in Nanjing’s supermarkets.  Soybean and blended oils account for about 90 percent of all vegetable oils in these five outlets.     
Consumers’ choice of vegetable oil for household consumption, month-by-month, reflects relative price changes among vegetable oils, sales promotion, consumers’ perception of various vegetable oils with regard to their quality attributes and health safety considerations, and biotech labeling and associated media coverage. Among vegetable oils available at supermarkets, the price of soybean oil is the lowest.  During the period from January 2002 to April 2003, prices of peanut and sunflower oils were comparable and fairly steady, averaging around 11 yuan (in rmb) per liter.  In contrast, soybean oil prices averaged around 6.5 yuan, a 40-percent lower.  Monthly prices of peanut oil surged in the following year, reaching 16 yuan per liter by April 2004, compared to 12 yuan for sunflower oil.  The decline in prices of sunflower oil (relative to  peanut oil) contributed to the rapid rising trend in its market share and modest decline in peanut oil’s share since February 2003.  In addition to the price factor, biotech labeling and associated media coverage also appeared to have contributed to the expansion of non-biotech oil consumption.  The share of non-biotech vegetable oils expanded to 13.4 percent of sales by the Suguo Supermarket by April 2004, up from 6.5 percent prior to the enforcement of labeling policy.  In contrast, the share of biotech vegetable oils (soybean and blended oils) decreased from 93.4 percent to 86.6 percent.

A market-share model is developed in this study to analyze the effects of various factors on consumers’ choice of vegetable oil for household consumption.  Dependent variables in the system include the shares of soybean oil, peanut oil, and sunflower oil.  The sum of the shares of these three major vegetable oils and that for other minor edible oils equals one.  The model is estimated by pooling time-series (28 months) and cross-section (5 supermarket outlets) data, with 140 observations to provide sufficient degrees of freedom.  Seemingly Unrelated Regression is used to estimate model parameters, explicitly recognizing that monthly residual terms across the vegetable oils are interdependent.  Preliminary results suggest that relative prices of vegetable oils played a key role in explaining consumers’ choice of vegetable oil.  In addition, the biotech labeling dummy variable (defined as d=1 for the period of August 2003 to April 2004, and 0 elsewhere) is found to be statistically significant in inducing consumers to switch away from labeled biotech vegetable oils and toward non-biotech vegetable oils.  The labeling itself induced an expansion of non-biotech vegetable oil share by 4 percentage points at the expense of biotech vegetable oils.
