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Background  

l  Wine has been produced as far back as 7000 BCE in modern day 
Georgia.1 

l  It is widely found in mythology, folk and biblical stories, typically 
associated with festivities and merriment.  

l  It is used in various religious ceremonies (e.g. Christian 
communion), and thus wine and its production has been spread 
throughout the world. 

l  The first wine grapes were brought to the Americas by 
missionaries, though wild grape varieties were already present.  

l  Wine grapes were brought to South America (Chile) during the mid 
16th Century and it is rumored that the first Chilean vines were 
planted by Conquistador Francisco de Aguirre himself.2 
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Chilean Wine Production 

l  Chile is currently the 5th largest exporter of wine in the world and 
ranks 9th for production volume.3 

l  Wine regions are distinguished by latitude and contain several 
valley’s which include:  
l  Coquimbo – Elqui, Limarí & Choapa;  
l  Aconcagua – Aconcagua, Casablanca & San Antonio;  
l  Central Valley – Maipo, Cachapoal, Curicó & Maule; and,  
l  Southern – Bío-Bío, Itata & Malleco. 

l  Notable varieties grown in Chile include: Chardonnay, Sauvignon 
Blanc, Cabernet Sauvignon, Pinot Noir, Petit Verdot, Merlot and of 
course Carmenére – a French variety that has become emblematic 
to the Chilean wine industry over recent years, after phylloxera 
destroyed it in France and was rediscovered in Chile years later. 
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Motivation: Wine Quality 

l  Wine grape production requires several inputs and is also subject to 
many factors which are difficult to observe and quantify. 

l  Observable inputs subject to management control include: 
l  Variety chosen, the training, irrigation, and pruning system, planting 

regimes, vineyard size, labor, machinery, chemical, and overhead costs. 
 

l  Inputs that are either not directly observable or controlled include: 
l  The uniqueness of the individual vineyard plots or the “terroir”, 

management skill and effort, and year-to-year climactic variability (i.e. 
precipitation and temperature patterns).  

l  It is assumed grape quality is a function of inputs, management,  
and these other factors. 

 

l  Analysis of which of the controllable factors are significant to grape 
quality is of particular interest to managers in order to improve year-
to-year vineyard performance. 4 



Some Relevant Literature 

l  Jackson and Lombard (1993) utilize wine price as a measure of 
quality and note the various limitations (i.e. fashion, tradition, 
availability and personal preference). 

l  The concept of terroir itself has been described and evaluated in 
various papers including Van Leeuwen and Seguin (2006) and Van 
Leeuwen et al. (2004). 

l  Others have attempted to make direct measures of the value of 
terroir by quantifying various characteristics (Cross et al., 2011; 
Leeuwen et al., 2004; and, Deloire et al., 2005). 

l  Studies also have looked at the physical components of the fruit that 
drive overall grape quality (Lund and Bohlman, 2006). 
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Data 

l  Cross-sectional data from a set of 27 Chilean vineyards is used, 
and 11 wine producing valleys are represented in the data set.  

l  Each observation is made at the vineyard block level (103 in total), 
a single vineyard may have blocks in multiple valleys.  

l  The dataset includes the following observable characteristics: 
l  Yield, Color (Red/White), Block Size, Vineyard Size, Pruning, Training and 

Irrigation system, Region and Labor ($).  
l  The dollar values of wine produced from the block’s grapes is used as a proxy to 

measure quality. 

l  In our study, grape quality is measured as the per-unit price paid for 
wine and is based only on the grape characteristics and not the 
scale of production, i.e., large vineyards do not sell high quality 
grapes at a lower price because of pecuniary economies. 
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Methodology 
l  Standard regression methods are employed for the data analysis.  

l  The initial regression is done using ordinary least squares (OLS), 
as it is the standard approach in such analyses. 

l  Additional models are used to evaluate the robustness of the initial 
results, as well as to determine if a more sophisticated model  fits 
the data better. 

l  To the same end alternative specifications for the functional form 
are incorporated (i.e. Linear and Cobb-Douglass). 

l  Results from the Tobit model specification are included, this model 
truncates the data to include only the reasonable range of values. 

l  Probit and Logit models were also analyzed, and further confirmed 
our results, though they did not provide additional insights and thus 
are included.  7 



Empirical Model 

Two alternative model specifications are used: 
 
l  Model 1: The ordinary least squares (OLS) model 

 
 

l  Is a benchmark regression which provides useful initial feedback 
and findings; 

l  Drawback: is not always the best fit for the data. 

l  Model 2: The Tobit Model 
l  A regression model, where the dependent variable is limited to a 

relevant range, e.g., quality (price) is positive. 

iii xy εβ +ʹ′=
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Results: OLS Linear 
Variables Coefficient Standard Error 
Yield (Tm) - 2.793   *** 0.689 
Color (White) - 10.882 * 6.024 
Block Size (ha) - 0.823 0.590 
Vineyard Size (ha) - 0.015 0.016 
Region: NC - 11.47 10.259 
Region: SC - 12.665 9.379 
Pruning: GD - 18.860  ** 8.762 
Pruning: GS - 17.790 15.430 
Pruning: DCS - 13.276  * 7.470 
Irrigation: Drip - 15.023 10.801 
Irrigation: Furrow - 27.797  *** 10.608 
Training: DC   11.906 11.605 
Training: P   17.747 14.525 
Labor ($1000)   0.037     ** 0.014 
Constant   100.593 *** 21.141 

   
***  Significant at 1%  
  **  Significant at 5% 
    *  Significant at 10% 
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Results: OLS Cobb-Douglas 
Variables Coefficient Standard Error 
Yield (Tm) - 36.556 *** 7.277 
Color (White) - 9.892   * 5.776 
Block Size (ha) - 3.680 3.551 
Vineyard Size (ha) - 4.337 3.571 
Region: NC - 4.896 10.091 
Region: SC - 5.027 9.490 
Pruning: GD - 17.825  ** 8.450 
Pruning: GS - 17.740 15.194 
Pruning: DCS - 13.532  * 7.247 
Irrigation: Drip - 15.370 10.408 
Irrigation: Furrow - 29.736  *** 10.218 
Training: DC   9.587 11.225 
Training: P   16.084 14.784 
Labor ($1000)   25.259  *** 9.655 
Constant   30.942   67.998 

   
***  Significant at 1%  
  **  Significant at 5% 
    *  Significant at 10% 
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Results: Tobit Linear 
Variables Coefficient Standard Error 
Yield (Tm) - 3.301   *** 0.749 
Color (White) - 11.584 * 6.068 
Block Size (ha) - 1.002   * 0.599 
Vineyard Size (ha) - 0.019 0.016 
Region: NC - 13.452 10.479 
Region: SC - 13.462 9.696 
Pruning: GD - 21.045  ** 9.047 
Pruning: GS - 19.399 15.257 
Pruning: DCS - 14.645  * 7.528 
Irrigation: Drip - 19.441  * 11.421 
Irrigation: Furrow - 35.270  *** 11.457 
Training: DC   12.940 11.447 
Training: P   15.612 14.475 
Labor ($1000)   0.041    *** 0.014 
Constant    111.3    *** 21.550 

   
***  Significant at 1%  
  **  Significant at 5% 
    *  Significant at 10% 
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Results: Tobit Cobb-Douglas 
Variables Coefficient Standard Error 
Yield (Tm) - 40.027 ***  7.554 
Color (White) - 10.810   *  5.842 
Block Size (ha) - 4.390 3.601 
Vineyard Size (ha) - 5.090 3.597 
Region: NC - 6.256  10.309 
Region: SC - 5.738  9.801 
Pruning: GD - 19.522  **  8.782 
Pruning: GS - 18.746  15.053 
Pruning: DCS - 14.562  **  7.336 
Irrigation: Drip - 20.797  *  11.137 
Irrigation: Furrow - 37.603  ***  11.219 
Training: DC   10.297  11.100 
Training: P   14.603  13.826 
Labor ($1000)   29.086  ***  9.868 
Constant   26.266    68.218 

   
***  Significant at 1%  
  **  Significant at 5% 
    *  Significant at 10% 
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Model Comparison 

l  The OLS and C-D models provide similar insights into the 
relationship between observable variables and grape quality. 

l  The signs of the effects are constant through all four regressions 
though the magnitudes vary.  

l  Because the C-D functional form is log-linear, the values must be 
translated back to the appropriate units of measure.  

l  The best fit model is the Cobb-Douglas, demonstrated by the larger 
R2 value (seen in the table below). 
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Result Implications 

l  One of the more interesting results is the effect of irrigation method 
on grape quality. 

l  Both furrow and drip irrigation showed a significant and negative 
relationship with grape quality as compared to flood irrigation. 

l  It is likely that the size of the data set limits any conclusions regarding 
these observed relationships, and further study may be warranted. 

l  Many of the wine producing areas in Chile require wells for irrigation 
because of the arid climate, drip irrigation serves as an effective and 
efficient means for controlling the water to the vines through the 
growing season. 

l  Furthermore, drip systems tend to be more costly than other irrigation 
options but could be justified using BCA, which may be an avenue for 
further inquiry. 

14 



Summary 

l  Evidently, many factors influence wine grape quality, and 
managers are particularly interested on the ones that are 
controllable.  

l  Of the controllable characteristics yield, variety (color) 
and labor were found to have a significant effect on 
quality, as well as certain irrigation and pruning practices. 

l  These results are consistent with the associated 
agronomic theory and literature. 

l  Further analyses are needed to demonstrate the 
magnitude of such effects more robustly. 
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For Further Consideration 
l  Additional data and study may provide insights into the 

effect of other variables on quality, such as grape 
variety, labor quality, irrigation and others. 

l  Terroir is also a particularly important determinant of 
grape quality and more research is needed to quantify 
and estimate its effects. 

l  Additional methods to separate out vineyard effects 
may be used and could provide additional control for 
management skills, brand recognition/marketing, etc. 

l  Such studies are time intensive and require support 
from industry and research entities.  Considering the 
possible implications of the results, efforts may be 
warranted. 16 



Thank You! 
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