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Abstract 
 
In an ever-more-competitive global market, vignerons compete for the attention of 

consumers by trying to differentiate their product while also responding to technological 

advances, climate changes and evolving demand patterns.  In doing so, they highlight their 

regional and varietal distinctiveness.  This paper examines the extent to which the 

winegrape varietal mix varies within and among states of the United States and relative to 

the rest of the world, and how that picture has been evolving.  It reports varietal intensity 

indexes for different regions, indexes of similarity of varietal mix between regions and 

over time, and price-based quality indexes across regions and varieties within and among 

the three west-coast States. It also seeks econometrically to account for the shifting 

varietal patterns in the U.S. vineyard and in winegrape production using measures of 

regional varietal comparative advantage, which reflect changes in both demand and supply 

and producer responses to them.  
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Drifting Towards Bordeaux?   
The Evolving Varietal Emphasis of U.S. Wine Regions  

 

I. Introduction 

Growers face many questions in deciding which variety of winegrapes to plant, including 

choices about which clone among perhaps dozens available for a chosen variety.  It is widely 

understood that different varieties can be expected to do better or worse in particular 

locations, depending on the soil types, topography, and the local climate—sometimes referred 

to as terroir.  The value of the grapes produced will depend on these factors, in interaction 

with the market demands for wines having particular flavor profiles and other relevant 

characteristics, including the varietal name itself in some cases.   

Varietal choices are made more difficult because the variety-by-location interactions 

that determine the value of a particular variety vary significantly over space (sometimes over 

very short distances) and time (sometimes over very short intervals).  While differences in 

their terroir and economic history of wine have led to enduring systematic differences in the 

varietal mix among producing regions, changes in patterns of demand, and in the structure of 

the (increasingly internationally interconnected) global markets for wine, have contributed to 

systematic shifts in the varietal mix among locations on a shorter time scale.  Actual or 

expected changes in climate also may have contributed.   

One source of shifting emphasis on particular varieties is changes in the demand for 

wine, reflecting growth in the total market and shifting preferences within it.  The 

globalization of the world’s wine markets has encouraged wine consumers to seek new types 

of wines, and has generated many new wine consumers.  Seeking to attract and retain 

consumer attention, producers differentiate their products.  Traditionally the Old World has 



 

emphasized regional differences and has restricted both the range of varieties grown in each 

region and the use of varietal labelling on bottles (see, e.g., Gaeta and Corsinovi, 2014).  In 

contrast, in the United States and other New World countries differentiation had been mainly 

through varietal labeling, although gradually more emphasis is being given also to regional 

and even single-vineyard labelling.  

Another source of shifting varietal emphasis is changes on the supply side.  The 

observed mix of grape varieties reflects judgement by vignerons about what is best to grow in 

their region.  That judgement is affected not only by terroir but also by past and present 

economic considerations, including expectations about future price trends and the cost 

involved in grafting new varieties onto existing rootstocks or grubbing out and replacing 

existing varieties.  Climate changes (higher temperatures, more extreme weather events) mean 

that the structure of the variety-by-location relationships is changing (see, e.g., Ashenfelter 

and Storchmann, 2014), and they are causing changes in comparative advantages even in 

places not affected directly, since it is a worldwide phenomenon and a global marketplace.  

Producers are well aware of the impacts climate changes are having on their winegrapes.  

Adaptation strategies include switching to warmer-climate or more-resilient grape varieties, 

and sourcing more from regions with a higher latitude or altitude or closer to the sea.  

Especially in regions and sites whose varietal comparative advantages are still unclear, 

winegrowers are continually searching for varieties that do well in climates similar to what 

they expect theirs to become in the future.  

Are places becoming more similar, reflecting a shared incentive to shift towards 

currently more-generally favored varieties?  Or are they becoming more differentiated, 

reflecting better-linked markets and more clearly defined comparative advantage?  What role 
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is played by the demand for a complete portfolio of varietal wines from a particular region, 

regardless of sub-regional comparative advantages in every other sense?  To address such 

questions requires detailed information on what winegrape varieties are grown where, and 

how those patterns are changing.   

Recently, Anderson and Aryal (2013) compiled a global database for 2000 and 2010 

to serve these broad purposes.1  This paper draws on that newly compiled global database 

plus additional new U.S. data to generate several indicators that capture recent changes in the 

varietal mix in the United States and its wine regions vis-a-vis the rest of the world.  Regional 

and varietal shares of national and global bearing area and production of winegrapes are 

reasonably straightforward measures to compute and interpret when data are available—

subject to the vagaries of varietal names as discussed and addressed satisfactorily by 

Anderson and Aryal (2013) by adopting the prime names chosen by Robinson et al. (2012) 

and listed in Appendix Table B-3.  We report these measures for various aggregates.  In 

addition, we use several other indexes as used by Anderson (2014): (a) a varietal intensity 

index (VII), (b) a varietal similarity index (VSI), and, using winegrape price as a proxy for 

quality, (c) a regional quality index (RQI) and (d) a varietal quality index (VQI).  Appendix B 

provides detail on the data used to compute these indexes. 

The paper is structured as follows.  Section II provides an overview of the U.S. wine 

industry and its economic geography and relevant history.  This provides a foundation for the 

subsequent discussion of the regional-cum-varietal structure of production.  A set of empirical 

1 The 2010 database includes more than 640 regions in 48 countries, thereby covering 99 percent of global wine 
production; and it includes more than 2,000 varieties, of which 1,548 are ‘primes’ and the rest are their 
synonyms (according to Robinson, Harding and Vouillamoz, 2012).  To make the data more digestible, various 
summary charts and tables are published in a 700-page volume (Anderson, 2013).  The database is periodically 
being revised and expanded, most recently in May 2014. The listing of countries in the original database in 
Anderson (2013), and their numbers of regions and varieties, are provided in Appendix Tables B-1 and B-2. 
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pictures of the changing varietal distinctiveness of U.S. wine regions is presented in Section 

III.  Section IV then analyzes regional and varietal quality differences within the United 

States, as reflected in winegrape prices.  Section V presents a more formal statistical analysis 

of the role of measures of economic incentives in the evolving production patterns.  The final 

section summarizes and synthesizes the findings and concludes the paper. 

II. An Overview of U.S. Wine Production Regions  

The U.S. wine industry is young by Old World standards, especially in its current incarnation 

that began to develop after 13 years of Prohibition, which ended in 1933.  As in the rest of the 

New World, during recent decades the U.S. wine industry has grown rapidly: production has 

increased by about 75% since 1980.  These and other changes took place in the context of 

some fundamentals that have remained largely constant and determine the regional patterns of 

comparative advantage that favor wine production on the West Coast, especially in California  

(see, e.g., Lapsley, 1996, Sumner et al., 2004, Olmstead and Rhode, 2010).  

In 2010, the United States produced 3.7 million tons of grapes crushed for wine, with 

a farm value of $2.3 billion—representing about 10% of the world’s wine volume.  Of the 

U.S. total winegrape area of 228 thousand hectares in 2010, four states accounted for over 

96%: California (CA), 79.7%; Washington (WA), 7.8%; New York (NY), 5.6%; Oregon 

(OR), 3.0%.  Of these, only New York is not on the West Coast.  In 1990, California alone 

accounted for 88.1% of the total and New York accounted for 8.9%.  In the 20 years since, 

while the total U.S. winegrape area increased by about 50%, the winegrape area shrunk 

slightly in New York while growing rapidly in Oregon (four-fold) and Washington State (six-

fold).  California differs from the other major producing states, and itself contains several 

distinct wine production regions that differ in terms of their terrain, climate, soil types, 
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mixture of varieties grown, and quality of grapes and wines produced.  Data on production 

and prices of winegrapes in California are available in some cases by county (of which there 

are 58, not all of which grow wine grapes) and in others by crush district (of which there are 

17).  Some crush districts contain several counties or parts of counties.   

In this paper we use data for California on the basis of crush districts, in some cases 

derived from data that were originally available on the basis of counties, which requires some 

assumptions if counties are divided across crush districts.  But for most of the work we 

aggregate the crush districts into five regions, defined such that each county fits entirely into 

one of the five regions (see Appendix Table A-1 and Appendix Figure A-1 for details).2  

Treating each of the other significant wine-producing states (i.e., WA, OR, and NY) as a 

region, we have eight primary U.S. wine-producing regions comprising these three plus the 

five in California.  We have more-complete information on the industry in the West Coast 

states, and some of our detailed analysis is restricted to these three states.  Table 1 includes 

some detail on the salient features of the eight main U.S. wine-producing regions we have 

identified.  

[Table 1: Characteristics of U.S. Wine Regions, 2011 Data] 

Several distinct patterns are apparent as illustrated in Figure 1.  First, California 

dominates the national total area, volume and value of wine production.  Second, the regional 

shares differ significantly among measures of area, volume, and value of production.  In 

particular, the Southern Central Valley has a much larger share of volume compared with area 

2 Varietal quality and specialization vary at a much finer spatial scale than these regional aggregates can reveal.  
Hence, our use of aggregated data entails some loss of information about patterns of absolute and comparative 
distinctiveness and specialization at the local level.  For example, within the North Coast region we have both 
Napa and Sonoma counties, each of which contains several distinct sub-regions and appellations, reflecting 
significant differences in soil types and climate (e.g., ranging from cool Carneros at the southern end of the Napa 
Valley up to Calistoga in the northern end), known for different styles of wine and varietal mixes.  
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and especially value of production, while the North Coast region (mainly Napa and Sonoma) 

has a much smaller share of volume compared with area and especially value of production.  

These patterns reflect the relatively high yield per acre (and correspondingly low price per 

ton) of grapes from the Southern Central Valley and the conversely low yield and high price 

per ton in the North Coast.   

[Figure 1: U.S. Wine Regions—Area, Volume, and Value of Production] 

Figure 2 illustrates graphically the links between the price per ton, yield per acre, and 

the implications for shares of value and volume of production of winegrapes across U.S. 

regions (and crush districts within regions in California).  In 2011 in the Napa valley the 

average yield was 2.7 tons/acre and the average crush price was $3,390/ton, almost ten times 

the average crush price in the Southern Central Valley where the average yield was over 14 

tons/acre.  The other regions were distributed between these extremes in a nonlinear fashion 

but with higher yields generally associated with lower prices per ton.  Within regions, yields 

and prices are determined in part by the choice of varieties grown.   

[Figure 2: U.S. Wine Regions—Average Yield, Price, and Shares of Area, Volume, and Value] 

III. Varietal Distinctiveness of U.S. Wine Regions 

In what follows, we examine the patterns of varietal choice and quality as they vary among 

regions and over time.  First, we examine the varietal distinctiveness of vineyard plantings in 

the United States vis-à-vis the rest of the world, the varietal differences among regions within 

the country and their changing varietal intensities.   

A. Global and U.S. varietal distributions 

As a starting point, consider the range of varieties grown.  Anderson (2014, Figure 3b) plots 
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the shares of global bearing area for the world’s top 35 wine varieties (by bearing area) in 

2010, compared with 1990 and 2000.  These 35 varieties accounted for 66 percent of the total 

bearing area in 2010.  This figure (a variant of which is provided as Appendix Figure A-2) 

illustrates the enormous (but changing) diversity of global winegrape production while also 

showing the relative importance of the top 10 varieties, which accounted for 42 percent of the 

global total bearing area in 2010.  Figure 3 is the U.S. counterpart: it plots the shares of U.S. 

bearing area for the top 30 U.S. wine varieties in 2010, compared with 1990 and 2000.  The 

top 30 U.S. varieties accounted for 92.7 percent of the total U.S. bearing area in 2010, and the 

top 10 varieties accounted for 76.5 percent.    

 [Figure 3: The Top 30 U.S. Varieties in 2010, Compared with 2000] 

Figure 4 plots the evolving U.S. varietal mix over the past thirty years.  The varietal 

mix has drifted toward red and away from white varieties (Panel a), and for both red and 

white varieties toward premium varieties (Panel b)—particularly Chardonnay, Cabernet 

Sauvignon, Merlot, Pinot Noir, and Syrah (see Appendix Figure A-3).3  In the most recent 

decade or so, in particular, the picture is dominated by increased plantings of popular 

premium red and white varieties (in rank order: Cabernet Sauvignon, Pinot Noir, Syrah, 

Merlot, Chardonnay, and Pinto Gris), at the expense of less-favored varieties (in rank order: 

French Colombard, Chenin Blanc, Barbera, and Grenache) (see Appendix Figure A-4). 

[Figure 4: U.S. Varietal Area Shares, 1980 to 2011] 
 

B. Regional differences within the United States 

Within the United States, five varieties (Chardonnay, Cabernet Sauvignon, Merlot, Pinot 

3 Appendix Table B-3 lists the varieties classified into premium and non-premium.  This classification was 
somewhat subjective.  The premium production areas, where these varieties are relatively favored, have also 
grown in relative importance.  
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Noir, and Zinfandel) accounted for 51.8 percent of the total volume and 65.6 percent of the 

total value of production in 2011.4  These five varieties predominate in several of the main 

production regions—in particular in the premium price regions within California, as well as in 

Washington and Oregon—but the emphasis varies among the premium price regions and 

some regions are quite different.  In particular, the hot Southern Central Valley (dominated by 

French Colombard and Rubired used to produce bulk wine) and New York (dominated by 

non-vinifera American varieties, Concord and Niagara) are quite unlike the other regions 

climatically and in terms of their grape varietal mix (see Appendix Figures A-5 and A-6).5   

 [Figure 5: U.S. Wine Regions—Top 10 Varieties, 2000 and 2010] 
 

Chardonnay is the most important variety in terms of total bearing area nationally and 

is highly ranked throughout the premium regions, but the Napa-Sonoma region is especially 

known for its Cabernet Sauvignon, which is its most important variety and increasingly so, 

and likewise in Washington.  The cooler coastal regions—in particular Oregon and the 

Central Coast of California—are relatively specialized in Chardonnay and Pinot Noir and 

other cool climate varieties.  Zinfandel is more significant in the Northern Central Valley and 

other mid-price regions, and these patterns reflect this variety’s dual roles in serving as both a 

premium red varietal wine and as a bulk “blush” (white zinfandel) wine.  

Anderson (2010) defined the Varietal Intensity Index,  for variety m in region i 

as: 

(1)   

4 While these are the largest varieties by acreage and value of production in 2011, they are not the five largest 
varieties by volume.  The top five varieties by volume in 2011 were: Chardonnay, Cabernet Sauvignon, 
Zinfandel, French Colombard and Merlot. 
5 In addition to high-yielding, lower priced winegrapes, the Southern Central Valley region produces raisin 
grapes and table grapes (see Fuller, Alston, and Sambucci 2014).  
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where  is the bearing area of grape variety m as a proportion of the total global bearing 

area of winegrapes, and  is the bearing area of grape variety m in region i, as a proportion 

of the total bearing area of winegrapes in that region,  ,  and .  

When region i is relatively specialized in production of variety m, compared with the world as 

a whole, .  Table 2 shows VIIs for the main varieties in the U.S. wine regions, the 

main states, the United States as a whole and, for comparison, Australia and France.  The 

indexes in Panel a refer to 2010.  Indexes greater than 3 are in bold face.  

[Table 2: U.S. Wine Regions: Varietal Intensity Indexes, 2010 and 2000] 

In some instances particular regions have very high VIIs for particular varieties.  

Whether these high VIIs are reflected in the state and national counterpart measures depends 

on the size of the regions and the extent to which they differ from other regions.  The 

Southern Central Valley (SV) of California is a comparatively large producing region, with a 

distinctive varietal mix used for producing bulk wine.  In that region, the VII for Rubired is 

huge ( ), indicating that in that region the share of Rubired in winegrape area is 

over 100 times the share of Rubired in the global winegrape area.  The counterpart index for 

California is over 25, and for the nation over 20, even though Rubired is not grown outside 

California’s Central Valley.  The Southern Central Valley is also comparatively highly 

specialized in French Colombard ( ) and Ruby Cabernet ( ), to an extent 

that makes the state and national VIIs large for these varieties, too.  Every region of California 

is highly specialized in Zinfandel compared with the world as a whole ( ).  In the 

case of Petite Sirah, every California region except the Southern Central Valley has a large 

VII and consequently so does California and the nation as a whole.  By global standards, the 

United States is comparatively specialized in Chardonnay ( ) and Cabernet (
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), and this is reflected in the VIIs in most regions (except New York, Oregon, and 

the Southern Central Valley).  Washington is comparatively specialized in White Riesling 

while Oregon is comparatively specialized in Pinot Noir and Pinot Gris. 

Comparing panels a and b of Table 2 reveals the shifts in varietal intensities between 

2000 and 2010.  In many instances, the bold entries in panel a (for 2010) are smaller than their 

counterparts in panel b (for 2000) indicating that the particular region has become less 

specialized, comparatively, in that variety.  But in some cases the opposite is true.  To clarify 

the comparison, in panel c each entry is the ratio of the VII for 2010 to its counterpart for 

2000: that is, .  If a ratio is greater than 1.0, it is shown in 

boldface.  The majority of the entries are not bold but some are, indicating an increase over 

that decade in VII.  The United States (in particular in the premium regions of California and 

Washington and Oregon, depending on the variety) has increased its relative specialization in 

production of some varieties in which it was already somewhat specialized—such as Cabernet 

Sauvignon and Pinot Noir—as well as some in which it was not, namely Syrah, Pinot Gris, 

Pinot Noir, Petit Verdot, Cabernet Franc, White Riesling, and Malbec.  But France and 

Australia, by contrast, have tended to become less specialized in the varieties in which they 

were comparatively specialized.  

C. National and regional varietal distinctiveness 

Anderson (2010) defined a Varietal Similarity Index (VSI) as:6 

6 In defining the index, Anderson (2010) borrows and adapts an approach introduced by Jaffe (1986) and 
Griliches (1979) that was used by Jaffe (1989) and others, including Alston et al. (2010, Ch. 4), to measure inter-
firm or inter-industry or inter-regional technology spillover potential. 
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(2) 

 
 

This index can be used to measure the extent to which the winegrape varietal mix of one 

region or country, i matches that of another region or country (or the world), j.  It can also be 

used to compare the varietal mix of a region or country over time.  This index is conceptually 

similar to a correlation coefficient and, like a correlation coefficient, it is completely 

symmetric in that and .   

The VSI between the United States and the world was 0.15 in 1990 but it rose to 0.42 

in 2000 and 0.67 by 2010, indicating a very substantial drift in the U.S. varietal mix toward 

the world aggregate mix (Table 3, Panel a).  Over the same period, the VSI between Australia 

and the rest of the world rose from 0.31 in 1990 to 0.43 in 2000 and 0.62 by 2010 (Anderson 

2015).  By this measure, in 1990 the mix of winegrape varieties in both the United States and 

Australia drifted toward the world aggregate mix, but the U.S. mix moved more: it was much 

less similar than the Australian mix to the world aggregate in 1990 (0.15 versus 0.31) but by 

2010 it was more similar (0.67 versus 0.62).  And the mixes in Australia and the United States 

today are much more similar than they were in 2000 and especially 1990 (Table 3, Panel b).   

These same developments are illustrated graphically by Anderson (2014, Figure 6 pp. 14–15); 

a variant of which is replicated as Appendix Figure A-7.  Since France is the country whose 

varietal mix is most similar to the world mix, this means in effect that the United States has 

become more like France—and, within France, Bordeaux.  

[Table 3: Winegrape Varietal Similarity Indexes: United States, Australia, and the World] 
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Table 4 includes VSIs among U.S. regions relative to one another, and relative to U.S. 

states, as well as Australia and the United States.  The upper half of the table refers to VSIs in 

2010 and the lower half refers to 2000.  Between 2000 and 2010, the United States wine 

industry became more like the global wine industry:  increased from 0.42 to 0.67.  

This reflected a global trend—France and Australia also became more like the global wine 

industry, but did not adjust by as much as the United States did (  increased from 

0.58 to 0.73, reflecting in part the predominant role of France in the global total, and

 increased from 0.46 to 0.62).  The U.S. adjustment reflected every U.S region 

becoming more like the global industry, in terms of its varietal mix, with two exceptions: 

Oregon (highly specialized in Pinot Noir) and New York (growing American varieties) 

became more dissimilar.  Setting aside these two states, within the United States, the more 

premium regions (North Coast, Central Coast, Other California, and Washington) tend to have 

varietal mixes quite similar to one another (i.e., ) and reasonably similar to the 

world as a whole (i.e., ), whereas the regions specializing in bulk wines are quite 

dissimilar to the other U.S. regions and to the world as a whole (with VSIs < 0.5).   

[Table 4: Varietal Similarity Indexes for U.S. Regions, Australia, France, and World] 

To highlight the changes between 2000 and 2010, the entries in Table 5 were 

computed by dividing each entry in the upper part of Table 4 (for 2010) by its counterpart in 

the lower part (for 2000):  i.e., .  The resulting ratio of indexes 

will be greater than 1 if the index has increased (i.e., the varietal mixes have become more 

similar) over time.  As can be seen in Table 5, the predominant pattern is for the indexes to 

increase—though not in every instance—and some of the increases are quite substantial.  

Figure 6 captures the key patterns for the five largest wine producing countries from the New 
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World and the five largest from the Old World.  The New World producers have become 

more like the world as a whole while the Old World producers have become less so, partly 

because the New World producers have become more important within the total. 

[Table 5: Varietal Similarity Index Ratios, 2010:2000] 

[Figure 6: Index of Varietal Similarity between World and U.S. Wine Regions] 

IV. Regional and Varietal Quality Differences within the United States 

That U.S. winegrape regions vary substantially in terms of average winegrape prices received 

by growers is apparent from the plots in Figure 1.  Given that different varieties grow better in 

some regions than others, and that consumer preferences differ across varieties and over time, 

it is not surprising that there is also considerable dispersion in the national average prices by 

variety.  Figure 7 shows the U.S. average prices for the top 30 varieties in 2011, ranging from 

a little over $200 per ton for Burger to almost $1,600 per ton for Cabernet Sauvignon: an 

almost ten-fold difference across all varieties.  These national average prices mask differences 

among regions and within regions—especially in the premium regions such as the North 

Coast, within which prices for a given variety can vary quite widely.   

[Figure 7: Average Price of Winegrapes, Top 30 Varieties, United States, 2011] 
We use relative prices as an indicator of quality, comparing different varieties of 

winegrapes from different producing regions.  Table 6 includes information on crush prices 

for winegrapes in 2010 by region for the top 25 varieties, for individual U.S. regions, states, 

and the nation as a whole.  The last entry in each column of Table 6 is the Regional Quality 

Index (Anderson 2010), defined as the regional average winegrape price (across all varieties), 

 in region i, as a proportion of the national average winegrape (across all varieties and all 

regions), P:   
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(3)   

The last entry in each row of Table 6 is the Varietal Quality Index,  (Anderson 2010), 

defined as the ratio of the national average price for a particular variety across all regions,  

for variety m, to the national average price of all winegrape varieties:  

(4)   

The entries in Table 6 are sorted according to this index, so they are ranked from highest to 

lowest average . 

[Table 6: U.S. Regional and Varietal Winegrape Quality Indexes, 2010] 

As can be seen in Table 6, prices vary systematically among regions—the North Coast 

region has generally higher prices than other regions for all varieties and the Southern Central 

Valley has generally lower prices.  In addition, prices vary systematically among varieties—

among the higher-quality (higher-priced) varieties grown in significant quantity, Cabernet 

Sauvignon generally is ranked higher than Chardonnay, and Zinfandel generally is ranked 

lower.  But the sizes of the premia, and even the rankings of varieties, vary among regions.  

For example, Pinot Noir ranks above Cabernet Sauvignon almost everywhere, but not in 

Oregon where Pinot is by far the dominant variety, nor in the North Coast region; Chardonnay 

is ranked above Cabernet Sauvignon in the Central Coast region.    

The Regional Quality Indexes (RQIs) plotted in Figure 8 are all relative to the national 

average of 1.  The Central Valley of California produces a large volume of lower quality 

grapes (RQIs of 0.52 and 0.78 in the southern and northern regions) and, as a result, the 

average quality for California is slightly below the national average even though California 

also produces most of the national volume of higher-quality winegrapes.  Among other states, 
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consequently, only New York ranks below California in this measure.  But the North Coast 

region stands out from the rest, with an RQI of 3.95, followed by Oregon at 2.91 

[Figure 8: Regional Quality Index, United States, 2011] 

Some insight into the region-by-variety interactions is gleaned by considering the 

variety specific panels in Appendix Figure A-8.  For each of the top 12 U.S. varieties (ranked 

according to 2011 bearing acreage), we have plotted the Varietal Quality Index (VQI) for each 

of our eight regions (i.e., five California regions, plus the three other states: Oregon, 

Washington, and New York), with the regions ranked according to the VQI.  As one would 

expect, for many of the varieties the North Coast has the highest VQI, and it is often followed 

by Oregon for the premium varietals, but not always.  The ranking and the size of the 

dispersion below the top varies considerably—compare Zinfandel and Pinot Noir. 

[Figure 7: Quality Index for Top 12 Varieties by Region, United States, 2011]  

V. Statistical Analysis of the Evolving Varietal and Quality Mix 

The changing patterns of production reflect producer investments and their other production 

decisions made in response to their perceptions of the evolving market for winegrapes, taking 

into account their expectations about regional-cum-varietal comparative advantage over the 

relevant planning horizon, which can amount to decades in the case of winegrapes.  Modeling 

supply response of perennial crops is challenging, and in the case of winegrapes is made more 

difficult by the highly differentiated nature of the product both within and among regions (see, 

e.g., Volpe et al., 2011 and Alston et al., 2013).  Here, while we do not propose a formal 

supply response model as such, we draw on the relevant literature to develop statistical 

models of the influences of readily observable economic variables on production patterns.  

The same ideas were implicit in our graphical analysis.  
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Our measure of regional comparative advantage, for a particular variety, v, is given by 

the average revenue per acre (i.e., average yield in tons per bearing acre times average price in 

dollars per ton) of that variety relative to the average revenue per acre of all varieties in the 

same region:7  

(5) 
 
 

Given the durable nature of vineyards, the current pattern of production might depend on 

expectations formed 10 or 20 years (or more) previously, and we should not expect to see 

large shifts in production, in a particular location, in response to contemporary or even recent 

changes in the values of this incentive variable.  On the other hand, enduring differences in 

the varietal mix among locations ought to reflect enduring differences in these incentives, and 

significant shifts in production patterns over time should reflect changes in expectations that 

we would expect to be related to systematic changes in incentives.   

We exploit variation in varietal production patterns, both over time and across regions 

of California, as they relate to this measure of incentives, with some allowance for lagged 

responses.  The general form of the model we have in mind is one in which the “desired” 

variety-specific share of total vineyard area (including non-bearing area) in a particular region, 

R, is a function of expected relative profitability over the indefinite future, which we proxy 

using lagged values of the measure of comparative advantage given in equation (5), allowing 

for fixed effects of variety and year, as follows:  

7 If variable costs per acre were similar among varieties in a given location, then gross revenue per acre would be 
a good measure of net revenue per acre.  Further, if planting materials and establishment costs and the life 
expectancy of the vineyard also were similar across varieties, then gross revenue per acre would be a good 
comparative indicator of profitability of investment in particular varieties. 
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(6) 
  

In this model in region R,  is the share of total acreage planted to variety v in year t, and 

the asterisk denotes the desired value that would maximize the producers’ objective function; 

Dv and Dt are dichotomous (0–1) indicator variables to represent the effects of variety and 

year-specific fixed effects; and  is a random error term.  The incentive variable, , is a 

measure of the relative profitability (or regional comparative advantage) of variety v in year t, 

as given in (5), and the superscript e denotes the expected value of that incentive variable that 

gave rise to current acreage shares.  Since the model is specified in natural logarithms, the 

parameters are elasticities. 

We use a Nerlovian partial adjustment model to represent the link between actual and 

desired varietal shares, given that the costs of changing the varietal mix are relatively large 

unless the change takes place in the context of normal replacement of a vineyard (perhaps in a 

25-year cycle), and increase with the rate of change.  Specifically, we postulate the form in 

which the year-to-year proportional change in varietal share is equal to fixed fraction, λ of the 

proportional difference between the desired share and last year’s actual share:   

(7) 
 
 

where  is the coefficient of adjustment of actual shares toward the desired share (in 

logarithms) in the region.  In addition, we proxy expectations using a five-year moving 

average of lagged values of the measure of comparative advantage, consistent with previous 

studies of perennial crops’ supply response (e.g., Dorfman and Heien, 1989, Volpe et al., 

2011, Alston et al., 2013): 
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(8) 
  

Combining (6), (7) and (8) yields: 

(9)  

where  ,  , , , and . 

Of greatest interest are the region-specific short- and long-run elasticities ( and , 

respectively) of varietal shares with respect to the measure of regional comparative advantage. 

We expect these to be positive: as the revenue per acre of a specific variety increases relative 

to the average revenue per acre for that region, that variety’s share of acreage will also 

increase, and greater in the long run ( ).   

We estimate the model in equation (10) separately for each of the five California 

regions defined in Table 1 (see Appendix Table A-1) using the data for the nineteen years 

1995–2013 on the top 12 varieties grown in the region—a total of 228 observations per region 

if we do not have any missing observations.  Hence, a total of 20 different varieties were 

included for at least one region, reflecting the different varietal emphasis among the regions.  

In each region the top 12 varieties account for at least 82 percent of total acreage, but not all 

varieties are grown in all regions, and the shares are very unequal: a few varieties account for 

most of the planted area in each region, the share of acreage of even the tenth-ranked variety 

is usually around 1 or 2 percent.  We estimated the regional models using OLS with errors 

clustered by variety and region to correct for heterogeneity, given the systematically large 

differences in varietal shares.  The results are summarized in Table 7. 

[Table 7: Regression Results, Models of Varietal Shares in California Regions, 1995–2013]  
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The models all fit the data very well, accounting for a very high proportion of the 

variation in varietal shares in each region, as might be expected in a model that includes the 

lagged dependent variable and a great many fixed effects (one per variety and one per year in 

each regional model).  Of primary interest is the coefficient on the incentive variable, 

representing the short-run elasticity of varietal shares with respect to the measure of varietal 

comparative advantage, an indicator of supply response.  In four of the regions the estimate of 

this short-run elasticity is in the range of 0.08 to 0.17 and statistically significantly different 

from zero at the 10 percent level or better.  The model fits less well overall and the elasticity 

coefficient is smaller and less statistically significant in the two Central Valley regions, 

especially in the South Central Valley region.  On the whole the models are more satisfactory 

for the other three, predominantly coastal regions that produce generally higher-quality 

winegrapes. 

Many of the coefficients measuring varietal fixed effects are statistically significant 

(lower half of Table 7) and mostly they are positive indicating, ceteris paribus, a higher share 

of that variety relative to the default, Grenache.  These coefficients are particularly large and 

statistically significant, especially in the higher-quality regions, for the premium varieties, 

Cabernet Sauvignon, Chardonnay, Merlot, Pinot Noir, Zinfandel, Syrah, and to a lesser extent, 

Sauvignon Blanc, Petite Sirah, and Pinot Gris.  Given the logarithmic form, a varietal 

indicator coefficient of 1.0 implies scaling up the share by a factor of 2.72 (a coefficient of 0.5 

implies scaling up the share by a factor of 1.65, and a coefficient of –0.2 implies scaling the 

share down by a factor of 0.82).  These fixed effects account for a significant proportion of 

the variation in varietal shares, but some still is accounted for by variation in the comparative 

advantage measure.   
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Table 7 also reports the long-run elasticities implied by the models for the five 

regions.  The long-run elasticity is inferred by dividing the short-run elasticity by the 

estimated adjustment coefficient: i.e., . With the exception of the 

South Central valley region, for which the point estimate is not statistically significant, the 

long-run elasticity estimates are all remarkably similar across the regions, in the range of 0.45 

to 0.80.  These estimates are plausible albeit small, suggestive of quite limited response of the 

varietal mix to changes in relative returns, even in the long run.  

VI. Summary and Implications 

The data and analysis here reveal five things about vineyards in the United States.  First, even 

though wine and winegrapes are highly differentiated, and a great many diverse varieties are 

grown, a comparatively small number of varieties dominate the U.S. picture—in some regions 

just one or two varieties predominate, with the choice depending on climate and market 

segment targeted.   

Second, broadly speaking, the mix of winegrape varieties in the United States is not 

very different from that in the rest of the world and, since 2000, it has become even less 

differentiated.  The U.S. mix is now closer to that of France, since France is the closest to the 

global mix.   

Third, U.S. regions vary considerably in the mix of varieties in which they specialize.  

The U.S. regions mostly have been each changing like the national aggregate—to become 

more like France and the world as a whole—but some regions are more distinctive (i.e., New 

York, Oregon, and the Southern Central valley), and one region (Oregon) has become more 

 20 



 

different and more specialized in particular varieties for which it appears to have a 

comparative advantage.   

Fourth, U.S. regions vary considerably in the quality of grapes they produce of a given 

variety, and region-by-variety interactions have complex influences on the pattern of quality 

and production.   

Fifth, we can account for some of the shifting varietal patterns in the U.S. vineyard 

and in winegrape production using measures of regional varietal comparative advantage, 

which reflect changes in both demand and supply and producer responses to them.  But a 

significant share of the variation is not explained by our relatively simple model, in part 

because it only crudely represents the complexities of winegrape growers’ long-run 

expectations, their intentions, the factors that influence them, and the constraints they face.  A 

more-sophisticated representation of those complexities is not possible at present, however, 

given limitations on available data and other resources. 
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Table 1: Characteristics of U.S. Winegrape Growing Regions, 2011 Data 

Region Crush 
District 

Total 
Acreage 

Volume 
(tons) 

Crush price 
($/ton) 

Value 
($ millions) 

North Coast 3 58,894 166,619 2,083 347.1 
(NC) 4 45,801 121,872 3,390 413.1 

 Total 104,695 288,491 2,635 760.2 

      
Central Coast 7 47,726 209,196 1,100 230.1 
(CC) 8 47,949 158,171 1,217 192.5 

 Total 95,675 367,367 1,150 422.6 
      
Southern Central Valley 14 26,286 362,861 372 135.0 
(SV) 13 81,740 1,149,984 346 397.9 

 Total 108,026 1,512,845 352 532.9 

      
Northern Central Valley 9 6,960 54,358 456 24.8 
(NV) 11 69,667 573,758 564 323.6 

 12 30,898 290,965 445 129.5 

 17 19,963 108,805 580 63.1 

 Total 127,488 1,027,886 526 541.0 

      
Other California 10 6,575 17,331 1,143 19.8 
(OC) 15 698 1,000 364 0.4 

 16 1,257 3,391 1,209 4.1 

 1 17,173 57,383 1,237 71.0 

 2 8,347 34,004 1,186 40.3 

 5 3,560 15,294 731 11.2 

 6 6,817 21,948 999 21.9 

 Total 44,427 150,351 1,122 168.7 
California (CA)  480,311 3,346,940 725 2,425.4 

      
Washington (WA)  43,850 142,000 987 140.2 

      
Oregon (OR)  17,500 41,501 2,004 83.2 

      
New York (NY)  31,803 188,000 373 70.1 
      

Total United States (US)  573,464 3,718,441 731 2,718.8 
 

Sources: Created by the authors using data from USDA NASS historical crush reports, available at 
http://www.nass.usda.gov/Statistics_by_State/California/Publications/Grape_Crush/index.asp, and 
USDA NASS historical acreage reports, available at 
http://www.nass.usda.gov/Statistics_by_State/California/Publications/Grape_Acreage/index.asp. 
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Figure 1: U.S. Wine Regions—Area, Volume, and Value of Production, 2011 

 

 

 

 

Sources: Created by the authors using data from USDA NASS historical crush reports, and USDA 
NASS historical acreage reports, 2011. 
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Figure 2: U.S. Wine Regions—Average Yield, Price, and Shares of Area, Volume, and Value 

  

  

Sources: Created by the authors using data from USDA NASS historical crush reports, available at 
http://www.nass.usda.gov/Statistics_by_State/California/Publications/Grape_Crush/index.asp, and USDA NASS historical acreage reports, 
available at http://www.nass.usda.gov/Statistics_by_State/California/Publications/Grape_Acreage/index.asp. 
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Figure 3: Top 30 U.S. Winegrape Varieties in 2010, Compared with 2000 (bearing acres) 

 

 
 

Source: Created by the authors using data from Anderson and Aryal (2014). 
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Figure 4:  California Varietal Shares of Bearing Acreage, 1980–2011 
a. Red vs White, 1980–2011 

 
 

b. Premium vs Non-premium, 1980–2011 
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Figure 5: U.S. Wine Regions—Top 10 Varieties, Share of Bearing Acreage, 2000 and 2010 
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Table 2: U.S. Wine Regions: Varietal Intensity Indexes, 2010 and 2000 
a. 2010 Varietal Intensity Indexes 

  California Regions  U.S. States  Countries 
 NC CC NV SV OC  CA WA OR NY  US AU FR 

Chardonnay 4.92 7.00 5.35 1.81 4.26  4.63 3.88 1.03 0.63  4.12 4.21 1.25 
Cabernet Sauvignon 4.70 2.47 2.24 1.05 3.01  2.62 3.71 0.19 0.13  2.43 2.73 1.04 
Merlot 2.24 1.97 2.12 0.85 1.48  1.76 3.17 0.23 0.41  1.72 1.14 2.36 
Zinfandel 9.34 5.25 29.79 10.58 20.84  15.27 0.13 0.00 0.00  12.21 0.14 0.00 
Pinot Noir 6.25 6.37 0.93 0.01 3.32  3.14 0.67 30.10 0.46  3.42 1.44 1.67 
French Colombard 0.04 0.00 2.22 30.53 0.32  7.80 0.00 0.00 0.00  6.22 2.05 1.38 
Syrah 0.74 1.72 1.04 0.66 1.39  1.05 1.78 0.46 0.00  1.00 6.98 2.00 
Sauvignon Blanc 2.00 1.11 1.59 0.09 3.02  1.37 1.03 0.00 0.14  1.19 1.76 1.38 
Pinot Gris 0.71 2.94 3.92 0.48 1.86  2.03 3.34 16.55 0.32  2.41 2.28 0.34 
Rubired 0.00 0.00 5.90 100.80 0.00  25.27 0.00 0.00 0.00  20.14 0.00 0.00 
White Riesling 0.18 2.50 0.26 0.03 0.45  0.63 13.02 2.92 2.99  1.95 2.49 0.39 
Petite Sirah 15.67 23.07 29.91 1.12 47.95  20.34 0.00 0.00 0.00  16.22 3.55 0.00 
Chenin Blanc 0.07 1.01 1.51 6.60 0.66  2.21 0.23 0.00 0.00  1.84 0.46 1.53 
Barbera 0.13 0.20 0.38 10.95 1.75  2.90 0.16 0.00 0.00  2.33 0.15 0.00 
Grenache 0.02 0.15 0.18 1.11 0.14  0.36 0.14 0.00 0.00  0.30 0.29 2.75 
Ruby Cabernet 0.00 0.00 6.19 38.32 0.00  10.64 0.00 0.00 0.00  8.54 5.08 0.00 
Cabernet Franc 1.53 0.67 0.25 0.05 1.16  0.65 1.82 0.00 1.35  0.84 0.34 3.76 
Viognier 1.29 2.87 4.04 0.49 3.70  2.34 3.04 0.00 0.00  2.34 3.58 2.24 
Carignane 0.12 0.01 0.66 0.91 0.79  0.49 0.00 0.00 0.00  0.39 0.00 3.51 
Muscat of Alexandria 0.00 0.00 0.58 4.59 0.02  1.23 0.00 0.00 0.00  0.98 2.35 0.54 
Gewurztraminer 0.42 3.88 0.27 0.00 3.21  1.20 5.22 2.79 1.57  1.60 1.76 1.21 
Petit Verdot 4.65 2.92 2.02 0.00 2.86  2.37 4.22 0.00 0.00  2.37 5.11 0.68 
Malbec 0.64 0.41 0.34 0.00 0.33  0.34 0.91 0.00 0.00  0.36 0.26 0.83 
Sangiovese 0.39 0.25 0.10 0.14 0.57  0.24 0.24 0.00 0.00  0.22 0.23 0.11 

Notes:  Varieties are ranked in order of 2011 U.S. total acreage.  California regions are North Coast (NC), Central Coast (CC), Northern Central Valley (NV), Southern 
Central Valley (SV), and Other California (OC).  States are California (CA), Washington (WA), Oregon (OR) and New York (NY).  VII is calculated using bearing acreage 
data from Anderson and (Aryal 2014).  
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Table 2: U.S. Wine Regions: Varietal Intensity Indexes, 2010 and 2000 (continued) 
b. 2000 Varietal Intensity Indexes 

  California Regions  U.S. States  Countries 
 NC CC NV SV OC  CA WA OR NY  US AU FR 

Chardonnay 10.21 15.70 7.65 1.54 9.72  7.25 9.93 4.66 1.12  6.84 4.44 1.42 
Cabernet Sauvignon 5.35 3.23 2.21 0.61 2.56  2.36 3.50 1.02 0.23  2.21 4.23 1.36 
Merlot 3.87 2.44 2.59 1.14 2.18  2.24 5.47 1.22 0.47  2.21 1.35 2.70 
Zinfandel 15.87 8.12 43.20 12.80 35.14  22.26 0.11 0.00 0.00  19.22 0.00 0.00 
Pinot Noir 6.12 3.61 0.04 0.01 2.14  1.74 0.84 30.60 0.50  2.16 1.75 2.18 
French Colombard 0.43 0.29 10.32 35.99 1.08  15.19 0.00 0.00 0.00  13.11 1.76 1.02 
Syrah 0.36 0.58 0.50 0.29 0.73  0.43 0.82 0.40 0.00  0.41 10.78 2.82 
Sauvignon Blanc 3.53 2.43 2.12 0.12 5.15  1.94 2.66 0.00 0.15  1.79 1.50 1.82 
Pinot Gris 0.77 1.51 0.03 0.15 0.38  0.43 1.20 39.03 0.37  1.21 0.00 0.59 
Rubired 0.00 0.00 5.63 89.92 0.00  32.17 0.00 0.00 0.00  27.77 0.00 0.00 
White Riesling 0.33 2.78 0.13 0.03 0.73  0.55 11.83 7.97 1.58  1.26 2.71 0.45 
Petite Sirah 34.01 26.92 31.85 4.72 67.53  24.80 0.00 0.00 0.00  21.41 5.65 0.00 
Chenin Blanc 0.52 2.50 5.40 11.32 1.17  5.81 2.51 0.00 0.00  5.11 0.69 1.21 
Barbera 0.11 0.12 2.45 11.19 0.87  4.56 0.00 0.00 0.00  3.94 0.12 0.00 
Grenache 0.01 0.06 0.51 1.50 0.28  0.68 0.00 0.00 0.00  0.59 0.37 2.52 
Ruby Cabernet 0.08 0.00 12.35 27.16 0.39  12.55 0.00 0.00 0.00  10.83 12.20 0.00 
Cabernet Franc 2.05 0.69 0.13 0.03 0.64  0.54 3.01 0.00 1.04  0.68 0.57 4.19 
Viognier 5.88 3.66 1.25 1.25 10.81  3.11 1.80 0.00 0.00  2.76 1.38 4.21 
Carignane 0.12 0.00 1.06 1.15 1.18  0.78 0.00 0.00 0.00  0.68 0.03 4.26 
Muscat of Alexandria 0.01 0.00 0.02 6.42 0.01  2.20 0.00 0.00 0.00  1.90 3.17 0.58 
Gewurztraminer 1.30 5.44 0.01 0.00 6.33  1.49 8.31 8.93 1.16  1.89 1.82 1.46 
Petit Verdot 9.50 1.38 0.66 0.00 1.13  2.09 0.00 0.00 0.00  1.80 18.18 1.53 
Malbec 0.47 0.06 0.12 0.00 0.02  0.12 0.12 0.00 0.00  0.11 0.66 1.42 
Sangiovese 0.75 0.40 0.15 0.11 0.62  0.31 0.16 0.00 0.00  0.27 0.20 0.13 

Notes:  Varieties are ranked in order of 2011 U.S. total acreage.  California regions are North Coast (NC), Central Coast (CC), Northern 
Central Valley (NV), Southern Central Valley (SV), and Other California (OC).  States are California (CA), Washington (WA), Oregon (OR) 
and New York (NY).  VII is calculated using bearing acreage data from Anderson and (Aryal 2014). 
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Table 2: U.S. Wine Regions: Varietal Intensity Indexes, 2010 and 2000 (continued) 
c. 2010:2000 Ratios of Varietal Intensity Indexes 

  California Regions  U.S. States  Countries 
 NC CC NV SV OC  CA WA OR NY  US AU FR 

Chardonnay 0.48 0.45 0.70 1.18 0.44  0.64 0.39 0.22 0.56  0.60 0.95 0.88 
Cabernet Sauvignon 0.88 0.76 1.01 1.72 1.18  1.11 1.06 0.19 0.57  1.10 0.65 0.76 
Merlot 0.58 0.81 0.82 0.75 0.68  0.79 0.58 0.19 0.87  0.78 0.84 0.87 
Zinfandel 0.59 0.65 0.69 0.83 0.59  0.69 1.18 0.00 0.00  0.64 0.00 0.00 
Pinot Noir 1.02 1.76 23.25 1.00 1.55  1.80 0.80 0.98 0.92  1.58 0.82 0.77 
French Colombard 0.09 0.00 0.22 0.85 0.30  0.51 0.00 0.00 0.00  0.47 1.16 1.35 
Syrah 2.06 2.97 2.08 2.28 1.90  2.44 2.17 1.15 0.00  2.44 0.65 0.71 
Sauvignon Blanc 0.57 0.46 0.75 0.75 0.59  0.71 0.39 0.00 0.93  0.66 1.17 0.76 
Pinot Gris 0.92 1.95 130.67 3.20 4.89  4.72 2.78 0.42 0.86  1.99 0.00 0.58 
Rubired 0.00 0.00 1.05 1.12 0.00  0.79 0.00 0.00 0.00  0.73 0.00 0.00 
White Riesling 0.55 0.90 2.00 1.00 0.62  1.15 1.10 0.37 1.89  1.55 0.92 0.87 
Petite Sirah 0.46 0.86 0.94 0.24 0.71  0.82 0.00 0.00 0.00  0.76 0.63 0.00 
Chenin Blanc 0.13 0.40 0.28 0.58 0.56  0.38 0.09 0.00 0.00  0.36 0.67 1.26 
Barbera 1.18 1.67 0.16 0.98 2.01  0.64 0.00 0.00 0.00  0.59 1.25 0.00 
Grenache 2.00 2.50 0.35 0.74 0.50  0.53 0.00 0.00 0.00  0.51 0.78 1.09 
Ruby Cabernet 0.00 0.00 0.50 1.41 0.00  0.85 0.00 0.00 0.00  0.79 0.42 0.00 
Cabernet Franc 0.75 0.97 1.92 1.67 1.81  1.20 0.60 0.00 1.30  1.24 0.60 0.90 
Viognier 0.22 0.78 3.23 0.39 0.34  0.75 1.69 0.00 0.00  0.85 2.59 0.53 
Carignane 1.00 0.00 0.62 0.79 0.67  0.63 0.00 0.00 0.00  0.57 0.00 0.82 
Muscat of Alexandria 0.00 0.00 29.00 0.71 2.00  0.56 0.00 0.00 0.00  0.52 0.74 0.93 
Gewurztraminer 0.32 0.71 27.00 0.00 0.51  0.81 0.63 0.31 1.35  0.85 0.97 0.83 
Petit Verdot 0.49 2.12 3.06 0.00 2.53  1.13 0.00 0.00 0.00  1.32 0.28 0.44 
Malbec 1.36 6.83 2.83 0.00 16.50  2.83 7.58 0.00 0.00  3.27 0.39 0.58 
Sangiovese 0.52 0.63 0.67 1.27 0.92  0.77 1.50 0.00 0.00  0.81 1.15 0.85 

Notes:  Varieties are ranked in order of 2011 U.S. total acreage.  California regions are North Coast (NC), Central Coast (CC), Northern 
Central Valley (NV), Southern Central Valley (SV), and Other California (OC).  States are California (CA), Washington (WA), Oregon (OR) 
and New York (NY). 
Source: Created by the authors using data from Anderson and Aryal (2014) 
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Table 3. Winegrape Varietal Similarity Indexes: United States, Australia and the World  
 

a. VSI of Australia and United States Relative to the World, 1990, 2000 and 2010 

Year Australia United States 

1990 0.31 0.15 

2000 0.43 0.42 

2010 0.62 0.67 

 
b. VSI of Australia and the United States in 1990, 2000, and 2010 

 
 Australia 
 1990 2000 2010 

United  
States 

1990 0.39   

2000 0.46 0.60 0.55 

2010 0.55 0.74 0.72 

 
Source: Anderson and Aryal (2014) 
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Table 4: Varietal Similarity Indexes for U.S. Regions, Australia, France, and the World  
 California Regions  U.S. States  Countries 

2010 VSIs NC CC NV SV OC  CA WA OR NY  US AU FR 
North Coast (NC) 1.00              
Central Coast (CC) 0.90 1.00             
N Central Valley (NV) 0.81 0.83 1.00            
S Central Valley (SV) 0.39 0.38 0.51 1.00           
Other California (OC) 0.93 0.88 0.94 0.46 1.00          
California (CA) 0.93 0.92 0.94 0.62 0.96  1.00        
Washington (WA) 0.84 0.80 0.71 0.37 0.77  0.80 1.00       
Oregon (OR) 0.37 0.42 0.13 0.04 0.27  0.28 0.13 1.00      
New York (NY) 0.05 0.06 0.05 0.03 0.05  0.06 0.07 0.03 1.00     
United States (US) 0.93 0.93 0.91 0.59 0.95  0.99 0.83 0.33 0.19  1.00   
Australia (AU) 0.69 0.75 0.62 0.36 0.71  0.71 0.74 0.16 0.04  0.72 1.00  
France (FR) 0.55 0.54 0.48 0.35 0.53  0.56 0.61 0.18 0.04  0.58 0.58 1.00 

World (W) 0.64 0.61 0.55 0.40 0.63  0.65 0.68 0.20 0.07  0.67 0.62 0.73 

2000 VSIs NC CC NV SV OC  CA WA OR NY  US AU FR 
North Coast (NC) 1.00              
Central Coast (CC) 0.91 1.00             
N Central Valley (NV) 0.80 0.76 1.00            
S Central Valley (SV) 0.24 0.21 0.52 1.00           
Other California (OC) 0.90 0.89 0.94 0.30 1.00          
California (CA) 0.86 0.83 0.94 0.66 0.90  1.00        
Washington (WA) 0.90 0.88 0.69 0.22 0.78  0.77 1.00       
Oregon (OR) 0.46 0.41 0.23 0.06 0.34  0.32 0.36 1.00      
New York (NY) 0.06 0.06 0.05 0.01 0.05  0.05 0.07 0.04 1.00     
United States (US) 0.86 0.84 0.92 0.62 0.86  0.05 0.05 0.07 0.04  1.00   
Australia (AU) 0.66 0.58 0.46 0.19 0.66  0.90 0.99 0.79 0.36  0.55 1.00  
France (FR) 0.47 0.35 0.38 0.27 0.47  0.54 0.55 0.62 0.27  0.45 0.48 1.00 
World (W) 0.43 0.34 0.36 0.24 0.43  0.40 0.44 0.50 0.23  0.42 0.46 0.58 
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Table 5: Varietal Similarity Index Ratios, 2010:2000 for U.S. Regions, Australia, France, and the World  
 California Regions  U.S. States  Countries 
 NS CC NV SV OC  CA WA OR NY  US AU FR 

Napa-Sonoma (NS) 1.00              
Central Coast (CC) 0.99 1.00             
N Central Valley (NV) 1.01 1.09 1.00            
S Central Valley (SV) 1.64 1.82 0.98 1.00           
Other California (OC) 1.03 0.99 1.00 1.51 1.00          
California (CA) 1.08 1.11 1.00 0.95 1.07  1.00        
Washington (WA) 0.94 0.91 1.02 1.69 0.99  1.04 1.00       
Oregon (OR) 0.80 1.03 0.58 0.67 0.81  0.87 0.38 1.00      
New York (NY) 0.87 1.00 1.07 2.16 0.93  1.07 1.09 0.73 1.00     
United States (US) 1.08 1.10 0.99 0.95 1.06  1.00 1.05 0.92 0.88  1.00   
Australia (AU) 1.05 1.30 1.33 1.89 1.32  1.31 1.18 0.58 1.05  1.30 1.00  
France (FR) 1.17 1.55 1.26 1.27 1.33  1.27 1.22 0.77 1.37  1.28 1.22 1.00 

World (W) 1.49 1.78 1.56 1.67 1.70  1.58 1.57 0.83 1.26  1.58 1.36 1.25 

Source: Source: Created by the authors using data from Anderson and Aryal (2014) 
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Figure 6: Index of Varietal Similarity between World and U.S. Wine Regions 2000 and 2010 

 
Source: Created by the authors using data from Anderson and Aryal (2014) 
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Figure 7: Average Price of Winegrapes, Top 30 Varieties, United States, 2011  
 

 
Sources: created by the authors using data from USDA NASS historical crush reports, available at 
http://www.nass.usda.gov/Statistics_by_State/California/Publications/Grape_Crush/index.asp 
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Table 6: U.S. Regional and Varietal Winegrape Prices and Quality Indexes, 2010 

 
California Regions  U.S. States  U.S. 

NC CC OC NV SV  CA OR WA NY  Price  VQI 
 $/t  $/t  Index 
Cabernet Franc 4,147 1,150 1,257 487 350  1,663 2,240 1,342 1,378  1,589  2.35 
Pinot Noir 2,837 1,924 1,858 591 481  1,272 2,270 868 1,378  1,392  2.06 
Petit Verdot 4,162 1,296 1,474 665   1,279     1,279  1.89 
Cabernet Sauvignon 3,655 1,054 1,318 598 484  1,154 2,370 1,312 1,378  1,167  1.72 
Petite Sirah 2,776 1,146 1,187 679 471  925     925  1.37 
White Riesling 2,581 960 1,336 543 398  827 880 784 1,378  842  1.24 
Gewurztraminer 1,443 897 1,338 560 388  783 1,390 740 1,378  805  1.19 
Sauvignon Blanc 1,594 965 905 464 347  765 1,660 824 1,378  772  1.14 
Chardonnay 1,962 1,124 947 504 404  754 1,800 803 1,378  763  1.13 
Merlot 2,009 919 943 519 435  693 1,870 1,117 1,378  732  1.08 
Syrah 2,456 1,098 1,100 475 418  669 2,110 1,133   723  1.07 
Zinfandel 2,468 1,160 1,154 577 343  560 1,630    561  0.83 
Muscat Blanc 1,619 1,064 1,113 508 497  544     544  0.80 
Pinot Gris 1,695 994 749 493 420  500 1,310 765 1,378  538  0.79 
Carignane 2,048 1,638 945 395 350  468     468  0.69 
Symphony 800  410 403 415  413     413  0.61 
Muscat of Alexandria 1,333   363 395  393     393  0.58 
Grenache 2,677 1,512 1,329 387 315  374     374  0.55 
Barbera 2,796 1,337 1,228 471 340  371     371  0.55 
Chenin Blanc 1,271 664 492 413 324  356  746   362  0.53 
Ruby Cabernet    368 347  348     348  0.51 
Rubired    329 319  319     319  0.47 
French Colombard 519  818 314 301  302     302  0.45 
Triplett Blanc    300 300  300     300  0.44 
Burger    221 260  254     254  0.37 
Average Regional Price 2,672 1,163 1,149 529 354  666 1,972 979 363  677  1.00 
Regional Quality Index 3.95 1.72 1.70 0.78 0.52  0.98 2.91 1.45 0.54  1.00   
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Figure 8: Regional Quality Index, United States, 2011 
 

 
 
Source: Derived from Anderson and Aryal (2014), using data from USDA NASS historical crush 
reports (2011), available from 
http://www.nass.usda.gov/Statistics_by_State/California/Publications/Grape_Crush/index.asp 
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Table 7: Regression Results, Models of Varietal Shares in California Regions, 1995–2013 
 

Coefficient Dependent Variable is Varietal Share of Total Acres (LnShare) by Region 
North Coast Central Coast South Valley North Valley Other California 

      
 0.174*** 0.145*** 0.033 0.0706* 0.128*** 

(0.00) (0.00) (0.35) (0.07) (0.00) 
Long-Run Elasticity 0.65 0.79 0.94 0.60 0.45 

Lagged LnShare 0.733*** 0.816*** 0.965*** 0.883*** 0.715*** 
(0.00) (0.00) (0.00) 0.00  (0.00) 

Constant -0.561*** -0.423*** -0.119 -0.221*** -0.728*** 
(0.00) (0.00) (0.48) (0.00) (0.00) 

Fixed Effects for Selected Varieties 
Cabernet Franc -0.567*** 

   
-0.529*** 

Cabernet Sauvignon 0.183*** 0.0755*** 0.0332*** 0.0285*** 0.239*** 
Carignane 

  
-0.0419 -0.306*** -0.482*** 

Chardonnay 0.144*** 0.152*** 0.0490** 0.0718*** 0.238*** 
Chenin Blanc 

 
-0.406*** -0.0354 -0.274*** 

 French Colombard 
  

0.0602 -0.224*** 
 Gewurztraminer 

 
-0.448*** 

  
-0.621*** 

Grenache 
  

-0.0196 -0.287*** 
 Muscat of Alexandria 

  
-0.0101 

  Petite Sirah -0.639*** -0.328*** 
 

-0.154*** -0.231*** 
Petite Verdot -0.808*** 

    Pinot Gris 
 

-0.217*** 
   Pinot Noir 0.0415*** 0.0350*** 
  

-0.0556** 
Rubired 

  
0.0467 

  Ruby Cabernet 
  

0.00759 
  Sangiovese -0.760*** 

    Sauvignon Blanc -0.250*** -0.261*** 
 

-0.135*** -0.0302** 
Syrah -0.408*** -0.0980*** 

 
-0.132*** -0.119*** 

      Observations 154 168 168 154 154 
R-squared 0.999 0.995 0.994 0.994 0.998 
Notes:  Standard errors in parentheses.  Asterisks denote coefficients that are statistically significantly 
different from zero at 10 percent (*), 5 percent (**) and 1 percent (***) levels of significance. 
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APPENDIX A: SUPPLEMENTARY FIGURES AND TABLES 
 
Appendix Table A-1: Definition of California Wine Regions 

Region Crush 
Districts Counties 

North Coast 
(NC) 

3,4 Marin, Napa and Sonoma counties 

Central Coast 
(CC) 

 

7,8 Monterey, Santa Barbara, San Benito, San Luis 
Obispo and Ventura counties 

Northern 
Central Valley 

(NV)  

9,11,12,17 Butte, Colusa, Del Norte, Glenn, Humboldt, Lassen, 
Merced, Modoc, Plumas, Shasta, Sierra, Siskiyou, 
Sutter, Tehama, Trinity, San Joaquin, Stanislaus, 
Sacramento, Yolo and Yuba counties 

Southern 
Central Valley 

(SV) 
 

13,14 Alpine, Fresno, Inyo, Kern, Kings, Madera, Mono 
and Tulare counties 

Other 
California 

(OC) 

1, 2, 5, 6, 

10, 15,16 

Alameda, Amador, Calaveras, Contra Costa, El 
Dorado, Imperial, Lake, Los Angeles, Mariposa, 
Mendocino, Nevada, Orange, Placer, Riverside, San 
Bernardino, San Diego, San Mateo, Santa Clara, 
Santa Cruz, Solano and Tuolumne counties 
 

Sources: Created by the authors. 
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Appendix Figure A-1: California Wine Regions 

 

 
Sources: Created by the authors 
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Appendix Figure A-2: World’s Top 30 Varieties in 2010, vs 1990 and 2000 (acres) 
 

 
Source: Anderson (2013, Chart 12).

0 400 800 1,200 1,600

Cabernet Sauvignon
Merlot

Airen
Tempranillo
Chardonnay

Syrah
Garnacha Tinta

Sauvignon Blanc
Trebbiano Toscano

Pinot Noir
Mazuelo

Bobal
Sangiovese
Monastrell
Grasevina
Rkatsiteli

Cabernet Franc
Riesling

Pinot Gris
Macabeo

Cot
Cayetana Blanca

Alicante Henri Bouschet
Aligote
Cinsaut

Chenin Blanc
Montepulciano

Catarratto Bianco
Zinfandel

Gamay Noir

Thousands of acres 

1990 2000 2010

 43 



 

Appendix Figure A-3: California Varietal Production History, Shares of Bearing Acreage  
a. 2011 Top 10 Varieties, 1980–2011 

 
b. 2011 Top 15 Varieties, 1995–2011 

 
Sources: Created by the authors using data from USDA NASS historical acreage reports, available 
at http://www.nass.usda.gov/Statistics_by_State/California/Publications/Grape_Acreage/index.asp. 
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Appendix Figure A-4: U.S. Winegrape Area Increases and Decreases 2000-2010  
a. 15 top varieties in terms of increase in area (bearing acres) between 2000 and 2010 

 
a. 15 top varieties in terms of decrease in area (bearing acres) between 2000 and 2010

 
Source: Derived from Anderson and Aryal (2014). 
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Figure A-5: U.S. Wine Regions—Top 10 Varieties, 2000 and 2010 
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Figure A-5: U.S. Wine Regions—Top 10 Varieties, 2000 and 2010 (continued) 

 

Source: Created by the authors using data from Anderson and Aryal (2014) 
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Figure A-6: U.S. Wine Regions: Varietal Shares of Regional Bearing Area, 2000 and 2010 
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Figure A-6: U.S. Wine Regions: Varietal Shares of Regional Bearing Area, 2000 and 2010 (continued) 
 

 

 49 



 

Figure A-6: U.S. Wine Regions: Varietal Shares of Regional Bearing Area, 2000 and 2010 (continued) 
 

fa 
 
Source: Derived from Anderson (2013, Section VI) using data from Anderson and Aryal (2014). 
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Appendix Figure A-7: VSI between World and Largest Old- and New-World Countries, 2000 and 2010 

 
Source: Anderson and Aryal (2014) 
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Appendix Figure A-8: Quality Index for Top 12 Varieties by Region, United States, 2011  
 

 
 
Source: Derived from Anderson and Aryal (2014), using data from USDA NASS historical crush reports (2011), available from 
http://www.nass.usda.gov/Statistics_by_State/California/Publications/Grape_Crush/index.asp  
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Appendix Figure A-8: Quality Index for Top 12 Varieties by Region, United States, 2011 (continued) 
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Appendix Figure A-8: Quality Index for Top 12 Varieties by Region, United States, 2011 (continued) 
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Appendix Figure A-9: Varietal Quality Indexa dispersion, United States, 2001, 2010 and 2013 
 

 
 

a The Varietal Quality Index is defined as the ratio of the national average price for a variety to the national average price of all winegrape varieties. 

 
Source: Derived from Anderson and Aryal (2014) 
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APPENDIX B: DATA 
 

Data on bearing area of winegrapes are available by variety and region for most key wine-

producing countries. In the case of the European Union countries, plantings in several 

member countries are available from one source (Eurostat 2013), while for other countries 

they are typically available online from a national wine industry body or national 

statistical agency. The United States and Canada are key exceptions, where data are 

collected at the state/provincial level and only for those with significant wine production.  

The years chosen correspond to the most-recent decadal agricultural census periods 

of the European Union, which were 1999 or 2000 and 2009 or 2010. For the non-EU 

countries, data have been sought for the earlier year in the Northern Hemisphere and the 

latter year in the Southern Hemisphere. Inevitably not all other countries or regions had 

data for exactly those vintages, but in most cases the data refer to vintages that were only 

6 months apart.   

The raw data have been compiled by Anderson and Aryal (2013), and various 

indicators from that database have been assembled in comprehensive tables and figures in 

Anderson (2013). Appendix Table B-1 lists the countries included and their relative 

importance in the global bearing area of winegrapes and in wine production, and it also 

shows the other countries reported to be producing wine (although collectively the latter 

group accounts for just 1 percent of global wine output). 

Of the 44 countries included in Appendix Table B-1, reliable area data for 2000 

were unavailable for nine of them (China, Japan, Kazakhstan, Mexico, Myanmar, Peru, 

Thailand, Turkey, and Ukraine). The combined share of global wine production of those 

nine countries in 2000 was only 1.6% (compared with 5.1% in 2010), but their varietal 

contributions are included as a group (called “Missing 9 in 2000”) by assuming each of 

them had (i) the same varietal distribution in 2000 as in 2010 and (ii) a national area that 

was the same fraction of its 2010 area then as was its national wine production volume. As 

well, the global bearing area of the world’s 50 most important varieties in 1990 has been 

estimated using data in Fagen (2003). 

The number of winegrape regions within each country for which bearing area data 

are available varies greatly across the sample of 44 countries (Appendix Table B-2). Nor 

is the number the same for each country in the two chosen years, which means that some 

regional detail is necessarily lost through aggregation when we seek to compare varietal 

mixes of each region in the two sample years. Nonetheless, even for that comparative 
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exercise there is more than 400 matching regions globally in the 2000/2010 pair of years.  

The extent of varietal coverage varies by region within each country as well as by 

country and over time. For each region the residual “Other varieties” category was 

sometimes specified as red or white winegrapes but, where it was not, we apportioned it to 

red or white according to the red/white ratio for that region’s specified varieties. Globally 

the share of the winegrape bearing area that is not specified by variety is less than 6%.  

In short, the global database on which this paper draws involves two years (2000 

and 2010, plus some 1990 data), more than 640 regions (in 48 countries), and almost 1550 

varieties. Such a large three-dimensional database potentially has 2 million numbers in its 

cells (many of which are zeros). It can be sliced in any of three ways: across 

regions/countries, years, or varieties.  
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Appendix Table B-1: National shares of global winegrape area and wine production volume, 2000 & 2010 

Sampled wine-producing 
countries 

Share (%) of 
global area 

% of global wine 
production   

Non-sampled wine-
producing countries 

% of global wine 
production, 2010 

 
2000 2010 2000 2010 

   Spain  23.97 22.13 13.11 12.16 
 

Macedonia 0.31 
France  17.54 18.23 21.19 21.19 

 
Belarus 0.08 

Italy  12.91 13.47 19.72 16.31 
 

Uzbekistan 0.08 
United States  3.56 4.91 8.02 8.76 

 
Albania 0.06 

Argentina  4.08 4.33 5.00 5.03 
 

Montenegro 0.06 
Romania 4.51 3.67 1.95 1.46 

 
Turkmenistan 0.06 

Portugal  4.16 3.52 2.72 2.24 
 

Lebanon 0.05 
Australia  2.65 3.27 2.91 4.03 

 
Cuba 0.04 

Chile  2.31 2.40 2.02 3.40 
 

Madagascar 0.03 
Germany  2.11 2.20 3.93 2.86 

 
Egypt 0.03 

South Africa  1.90 2.17 2.62 3.40 
 

Azerbaijan 0.03 
Moldova 1.82 1.93 0.33 0.45 

 
Bolivia  0.03 

Hungary 1.76 1.50 1.34 0.90 
 

Lithuania 0.02 
Serbia 1.40 1.49 0.59 0.78 

 
Israel 0.02 

Bulgaria 1.95 1.21 0.62 0.56 
 

Bosnia & Herz. 0.01 
Greece 1.03 1.17 1.41 1.13 

 
Belgium 0.01 

Ukraine 
 

1.13 
 

0.93 
 

Zimbabwe 0.01 
Brazil 1.07 1.06 1.09 1.20 

 
Malta 0.01 

Morocco 1.01 1.05 0.14 0.11 
 

Paraguay 0.01 
Georgia 0.76 1.03 0.25 0.33 

 
Latvia 0.01 

Austria  0.98 0.98 0.90 0.72 
 

Kyrgyzstan 0.01 
New Zealand  0.20 0.69 0.21 0.65 

 
Ethiopia 0.01 

Algeria 0.61 0.65 0.15 0.19 
   China 

 
0.64 

 
5.68 

   Russia 1.14 0.55 0.99 2.24 
   Croatia 1.21 0.45 0.70 0.18 
   Tunisia 0.34 0.36 0.15 0.08 
   Slovenia 0.48 0.35 0.14 0.09 
   Czech Rep. 0.23 0.35 0.19 0.17 
   Switzerland 0.31 0.32 0.45 0.38 
   Turkey 

 
0.28 

 
0.09 

   Slovakia 0.32 0.27 0.16 0.10 
   Armenia 0.23 0.24 0.02 0.02 
   Canada 0.17 0.22 0.17 0.19 
   Cyprus 0.37 0.19 0.20 0.04 
   Uruguay  0.18 0.16 0.34 0.22 
   Kazakhstan 

 
0.15 

 
0.06 

   Mexico 
 

0.12 
 

0.15 
   Japan 

 
0.08 

 
0.26 

   Peru 
 

0.08 
 

0.22 
   Luxembourg 0.03 0.03 0.05 0.04 
   United Kingdom 0.02 0.03 0.00 0.00 
   Thailand  

 
0.00 

 
0.00 

   Myanmar 
 

0.00 
 

0.00 
   "Missing 9 in 2000" 1.63 n.a. 5.14 n.a. 
   Rest of the world 1.06 0.96 1.06 0.96 
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Sample total 98.94 99.04 98.94 99.04   Non-sample total 0.96 
Source: Anderson (2013). 

 59 



 

Appendix Table B-2: Number of regions and prime varieties, by country, 2000 and 2010 
    2000 2010 
Country Code No. of regions No. of varieties No. of regions No. of varieties 
Algeria DZ 1 8 1 8 
Argentina AR 3 31 28 111 
Armenia AM 1 6 1 6 
Australia AU 76 43 94 40 
Austria AT 4 33 4 35 
Brazil BR 1 19 1 101 
Bulgaria BG 1 21 6 16 
Canada CA 1 20 2 76 
Chile CL 8 38 9 54 
China CN 

  
10 17 

Croatia HR 1 7 13 72 
Cyprus CY 1 2 1 15 
Czech Rep. CZ 1 10 2 32 
France FR 29 285 45 96 
Georgia GE 1 21 1 21 
Germany DE 13 68 13 91 
Greece EL 13 60 13 56 
Hungary HU 1 32 22 137 
Italy IT 103 323 20 396 
Japan JP 

  
5 15 

Kazakhstan KZ 
  

6 15 
Luxembourg LU 1 11 1 10 
Mexico MX 

  
5 17 

Moldova MD 1 39 1 39 
Morocco MA 1 8 1 8 
Myanmar MM 

  
1 11 

New Zealand NZ 10 22 11 45 
Peru PE 

  
4 30 

Portugal PT 9 80 9 266 
Romania RO 1 18 8 25 
Russia RU 1 11 2 55 
Serbia RS 1 4 1 4 
Slovakia SK 1 11 6 35 
Slovenia SI 1 6 10 21 
South Africa ZA 9 68 9 68 
Spain ES 36 159 36 150 
Switzerland CH 18 51 18 58 
Thailand TH 

  
1 13 

Tunisia TN 1 9 1 9 
Turkey TR 

  
7 35 

Ukraine UA 
  

1 22 
United Kingdom UK 1 9 1 44 
United States US 61 84 89 129 
Uruguay UY 1 8 1 41 
"Missing 9 in 2000" M9 1 101 na na 
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Sample total   414 1018 521 1288 
Source: Anderson (2013).  
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Appendix Table B-3: Premium and non-premium wine grape varieties in the United States 
 
Premium Red  Non-Premium Red  Premium White  Non-Premium White  

Barbera 
Cabernet Franc 
Cabernet Sauvignon 
Carignane 
Carmenere 
Dolcetto 
Grenache 
Malbec 
Mataro 
Merlot 
Meunier 
Montepulciano 
Nebbiolo 
Petit Verdot 
Petite Sirah 
Petite Verdot 
Pinot Noir 
Pinotage 
Primitivo 
Sangiovese 
Syrah 
SyrahNoir 
Tannat 
Tempranillo 
Touriga Nacional 
Zinfandel 
 

Aglianico 
Alicante Bouschet 
Black Malvoisie 
Carmine 
Carnelian 
Centurian 
Charbono 
Cinsaut 
Counoise 
Dornfelder 
Freisa 
Gamay (Napa) 
Gamay Beaujolais 
Grignolino 
Lagrein 
Lambrusco 
Mission 
Muscat Hamburg 
Royalty 
Rubired 
Ruby Cabernet 
Salvador 
Sangioveto 
Souzao 
Teroldego 
Touriga Francesca 
Valdepenas 

Albarino 
Chardonnay 
Chenin Blanc 
Gewurztraminer 
Gruner Veltliner 
Marsanne 
Pinot Grigio 
Pinot Gris 
Roussanne 
Sauvignon Blanc 
Semillon 
Verdelho 
Viognier 
White Riesling 
 

Burger 
Catarratto 
Emerald Riesling 
Folle Blanche 
French Colombard 
Gray Riesling 
Green Hungarian 
Grenache Blanc 
Malvasia Bianca 
Montonico 
Muscat Blanc 
Muscat Orange 
Muscat of Alexandria 
Palomino 
Pinot Blanc 
Sauvignon Musque 
St. Emilion 
Sylvaner 
Symphony 
Tocai Friulano 
Triplett Blanc 

Source: Created by the authors  
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Appendix Table B-4: Winegrape area by region for the United States, 1990, 2000 and 2010 

Region 
1990 2000 2010 

Hectares Share % Hectares Share % Hectares Share % 
California 132174 88.12 151657 86.32 181687 79.71 
Alameda 680 0.45 546 0.31 1145 0.50 
Amador 689 0.46 1014 0.58 1255 0.55 
Butte 36 0.02 58 0.03 58 0.03 
Calaveras 86 0.06 114 0.06 253 0.11 
Colusa 509 0.34 539 0.31 646 0.28 
Contra Costa 293 0.20 397 0.23 675 0.30 
El Dorado 194 0.13 338 0.19 660 0.29 
Fresno 13181 8.79 17606 10.02 16010 7.02 
Glenn 579 0.39 580 0.33 329 0.14 
Humboldt 

  
4 0.00 36 0.02 

Kern 10241 6.83 11198 6.37 8422 3.69 
Kings 570 0.38 949 0.54 615 0.27 
Lake 1383 0.92 1444 0.82 3122 1.37 
Los Angeles 10 0.01 12 0.01 53 0.02 
Madera 15459 10.31 17427 9.92 14273 6.26 
Mariposa 16 0.01 23 0.01 24 0.01 
Marin 4 0.00 33 0.02 62 0.03 
Mendocino 5003 3.34 5050 2.87 6555 2.88 
Merced 5518 3.68 5901 3.36 4418 1.94 
Monterey 11458 7.64 11688 6.65 15600 6.84 
Napa 13888 9.26 12258 6.98 17768 7.79 
Nevada 52 0.03 76 0.04 159 0.07 
Orange 

    
0 0.00 

Placer 29 0.02 37 0.02 70 0.03 
Riverside 934 0.62 845 0.48 333 0.15 
Sacramento 1622 1.08 3611 2.06 7406 3.25 
San Benito 704 0.47 720 0.41 959 0.42 
San Bernardino 448 0.30 558 0.32 209 0.09 
San Diego 30 0.02 25 0.01 78 0.03 
San Joaquin 15632 10.42 20930 11.91 27146 11.91 
San Mateo 18 0.01 19 0.01 29 0.01 
San Luis Obispo 3571 2.38 5047 2.87 11484 5.04 
Santa Barbara 3706 2.47 4043 2.30 6512 2.86 
Santa Clara 402 0.27 443 0.25 609 0.27 
Santa Cruz 43 0.03 68 0.04 160 0.07 
Shasta 6 0.00 15 0.01 41 0.02 
Siskiyou 

    
8 0.00 

Solano 500 0.33 698 0.40 1231 0.54 
Stanislaus 6103 4.07 5358 3.05 3079 1.35 
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Sutter 
  

32 0.02 54 0.02 
Sonoma 13751 9.17 14708 8.37 22265 9.77 
Tehama 57 0.04 53 0.03 59 0.03 
Trinity 2 0.00 15 0.01 49 0.02 
Tulare 3880 2.59 4602 2.62 3432 1.51 
Tuolumne 

    
12 0.01 

Ventura 
  

3 0.00 21 0.01 
Yolo 762 0.51 2446 1.39 4263 1.87 
Yuba 125 0.08 126 0.07 39 0.02 
Washington 2889 1.93 6880 3.92 17745 7.78 
Columbia Gorge 

    
159 0.07 

Columbia Valley 
    

3023 1.33 
Horse Heaven Hills 

    
4283 1.88 

Lake Chelan 
    

100 0.04 
Puget Sound 

    
72 0.03 

Rattlesnake Hills 
    

647 0.28 
Red Mountain 

    
515 0.23 

Snipes Mountain 
    

285 0.12 
Wahluke Slope 

    
2689 1.18 

Walla Walla Valley 
    

528 0.23 
Yakima Valley 

    
5444 2.39 

New York 13355 8.90 13352 7.60 12870 5.65 
Chautauqua-Erie 

  
8116 4.62 7561 3.32 

Finger Lakes 
  

3692 2.10 3801 1.67 
Other New York 

  
1544 0.88 1508 0.66 

Oregon 1578 1.05 3278 1.87 6839 3.00 
Benton Co. 

  
88 0.05 155 0.07 

Columbia River 
  

293 0.17 610 0.27 
Douglas Co. 

  
190 0.11 350 0.15 

Jackson Co. 
    

536 0.24 
Josephine Co. 

  
117 0.07 162 0.07 

Lane Co. 
  

254 0.14 341 0.15 
Marion Co. 

  
221 0.13 660 0.29 

Other W. Valley 
    

154 0.07 
Other Valley 

  
106 0.06 

  Polk Co. 
  

383 0.22 928 0.41 
Washington Co. 

  
393 0.22 670 0.29 

Yamhill Co. 
  

1016 0.58 2273 1.00 
Oregon-Other 

  
216 0.12 
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Arizona 
    

101 0.04 
Arkansas 

    
243 0.11 

Colorado 
    

271 0.12 
Georgia 

    
567 0.25 

Illinois 
    

373 0.16 
Indiana 

    
263 0.12 

Iowa 
    

194 0.09 
Kentucky 

    
210 0.09 

Michigan 
  

526 0.30 1072 0.47 
Minnesota 

    
418 0.18 

Missouri 
    

647 0.28 
North Carolina 

    
728 0.32 

Ohio 
    

436 0.19 
Pennsylvania 

    
1004 0.44 

Texas 
    

1214 0.53 
Virginia 

    
1065 0.47 

Total 149996 100 175693 100 227948 100 
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Appendix Table B-5: Revenue Per Acre, 5-Year Averages, Top 12 Varieties, by Region of 
California  
 
a. North Coast 
Variety 1995–99 2000–04 2005–09 2010–13 
 nominal dollars per acre 
Cabernet Sauvignon 7,863 11,310 11,466 12,965 
Chardonnay 7,779 7,391 8,272 9,075 
Merlot 9,039 8,757 6,886 6,743 
Pinot Noir 6,962 6,324 8,555 9,974 
Zinfandel 5,605 6,480 6,885 7,738 
Sauvignon Blanc 5,193 7,641 8,747 8,945 
Cabernet Franc 8,029 10,550 10,836 11,559 
Syrah 10,713 10,063 8,351 6,133 
Petite Sirah 4,233 8,307 11,666 12,383 
Sangiovese 8,147 7,126 6,406 6,419 
Petite Verdot 7,456 12,600 15,150 15,356 
Pinot Gris 6,834 6,771 7,778 7,070 
 
b. Central Coast 
Variety 1995–99 2000–04 2005–09 2010–13 
 nominal dollars per acre 
Chardonnay 6,374 6,122 6,706 6,321 
Cabernet Sauvignon 5,626 6,213 5,224 6,430 
Merlot 7,856 6,081 5,063 5,620 
Pinot Noir 6,009 6,277 8,744 8,597 
Syrah 8,230 6,732 5,288 5,197 
Sauvignon Blanc 4,826 4,727 5,545 6,076 
White Riesling 3,554 4,620 6,215 5,438 
Gewurztraminer 3,846 4,912 7,165 7,219 
Petite Sirah 3,870 5,558 6,691 6,358 
Chenin Blanc 3,948 2,309 2,477 3,008 
Pinot Gris 5,097 5,404 6,329 4,497 
Cabernet Franc 4,842 5,365 4,863 5,436 
 
Notes: Varieties ranked in order of regional bearing acreage for the period 
1995–2013.  
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Appendix Table B-5: Revenue Per Acre, 5-Year Averages, Top 12 Varieties, by Region of 
California (continued) 
 
c. North Valley 
Variety 1995–99 2000–04 2005–09 2010–13 
 nominal dollars per acre 
Chardonnay 6,520 3,727 4,144 4,840 
Cabernet Sauvignon 7,321 4,081 3,447 6,276 
Merlot 8,154 3,972 3,732 4,658 
Sauvignon Blanc 3,968 4,180 4,461 4,217 
French Colombard 1,624 1,166 1,959 2,551 
Syrah 10,951* 4,364 3,680 4,192 
Chenin Blanc 1,870 1,701 3,436 4,313 
Petite Sirah 2,688 6,155 7,229 9,073* 
Carignane 2,552 1,266 758 1,093 
Grenache 1,759 1,034 1,664 2,846 
Pinot Gris 47,546* 9,544 7,906 7,205 
Ruby Cabernet 2,209 1,108 1,112 1,795 
 
d. South Valley 
Variety 1995–99 2000–04 2005–09 2010–13 
 nominal dollars per acre 
French Colombard 1,910 1,356 2,605 4,305 
Rubired 3,742 2,554 3,684 6,889 
Zinfandel 4,724 2,872 4,603 8,013 
Chardonnay 6,065 2,292 3,503 5,885 
Chenin Blanc 1,717 1,197 1,864 2,878 
Barbera 2,968 1,899 2,219 2,830 
Merlot 5,892 2,295 3,440 6,075 
Cabernet Sauvignon 6,125 2,376 3,412 5,342 
Grenache 2,115 1,718 2,757 4,262 
Ruby Cabernet 3,402 2,811 3,320 4,903 
Muscat Of Alexandria 2,089 2,123 4,805 9,949* 
Carignane 2,469 1,313 1,633 2,426 
 
Notes: Varieties ranked in order of regional bearing acreage for the period 
1995–2013.  
 
* Revenue per acre may be incorrect owing to inconsistencies in acreage reporting in some 
districts in some years. 
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Appendix Table B-5: Revenue Per Acre, 5-Year Averages, Top 12 Varieties, by Region of 
California (continued) 
 
e. Other California 
Variety 1995–99 2000–04 2005–09 2010–13 

 nominal dollars per acre 

Chardonnay 6,693 5,120 4,274 5,002 
Cabernet Sauvignon 6,126 5,988 4,486 5,499 
Zinfandel 3,622 3,761 3,618 4,100 
Merlot 8,276 6,530 3,541 4,173 
Sauvignon Blanc 4,469 4,832 4,613 5,224 
Pinot Noir 7,089 5,225 7,664 7,553 
Syrah 5,316 5,848 4,093 3,669 
Petite Sirah 4,084 5,528 5,946 5,612 
Carignane 4,211 2,972 2,661 3,178 
Cabernet Franc 6,452 5,323 4,129 3,584 
Gewurztraminer 4,497 4,269 4,326 5,000 
Sangiovese 6,316 4,696 4,640 4,710 
 
f. California 
Variety 1995–99 2000–04 2005–09 2010–13 

 nominal dollars per acre 

Chardonnay 6,798 5,284 5,806 6,381 
Cabernet Sauvignon 7,006 7,065 7,048 8,785 
Zinfandel 4,487 3,628 4,244 5,572 
Merlot 8,100 5,653 4,853 5,555 
Syrah 8,852 5,572 5,009 4,985 
Sauvignon Blanc 4,582 5,393 6,096 6,417 
Chenin Blanc 1,970 1,495 2,208 3,262 
Petite Sirah 3,550 6,109 7,470 8,207 
Pinot Noir 6,720 6,204 8,621 9,286 
Grenache 2,093 1,736 3,073 5,007 
Pinot Gris 6,372 7,613 7,911 7,680 
French Colombard 1,882 1,340 2,532 4,158 
 
Notes: Varieties ranked in order of regional bearing acreage for the period 
1995–2013.  
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Appendix Table B-6:  Regression Results, Models of Varietal Shares in California Regions, 
1995–2013, Data Adjusted for Possible Errors in Acreage Reporting  
 

Regressor Dependent Variable is Varietal Share of Total Acres (LnShare) by Region 
North Coast Central Coast South Valley North Valley Other California 

      
 0.174*** 0.145*** 0.0255 0.0978** 0.128*** 

(0.00) (0.00) (0.57) (0.03) (0.00) 
Long-Run Elasticity 0.65  0.79  0.77  0.84  0.45  

Lagged LnShare 0.733*** 0.816*** 0.967*** 0.883*** 0.715*** 
(0.00) (0.00) (0.00) 0.00  (0.00) 

Constant -0.561*** -0.423*** (0.11) -0.210*** -0.728*** 
(0.00) (0.00) (0.50) (0.00) (0.00) 

Fixed Effects for Selected Varieties 
Barbera 

  
0.000512 

  Cabernet Franc -0.567*** 
   

-0.529*** 
Cabernet Sauvignon 0.183*** 0.0755*** 0.0348*** 0.0192*** 0.239*** 
Carignane 

  
-0.0432 -0.277*** -0.482*** 

Chardonnay 0.144*** 0.152*** 0.0499** 0.0628*** 0.238*** 
Chenin Blanc 

 
-0.406*** -0.04 -0.265*** 

 French Colombard 
  

0.054 -0.204*** 
 Gewurztraminer 

 
-0.448*** 

  
-0.621*** 

Grenache 
  

-0.021 -0.265*** 
 Muscat of Alexandria 

  
-0.00149 

  Petite Sirah -0.639*** -0.328*** 
 

-0.140** -0.231*** 
Petite Verdot -0.808*** 

    Pinot Gris 
 

-0.217*** 
   Pinot Noir 0.0415*** 0.0350*** 
  

-0.0556** 
Rubired 

  
0.0467 

  Ruby Cabernet 
  

0.00888 
  Sangiovese -0.760*** 

    Sauvignon Blanc -0.250*** -0.261*** 
 

-0.143*** -0.0302** 

      Observations 154 168 163 137 154 
R-squared 0.999 0.995 0.994 0.994 0.998 
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