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• Local wine industry is a great position to grow
– $69 bi in sales in 2021, recovering 3.6% decrease in 2020
– 5-year forecast: +4.3% (most likely): 2% – 6.4% annually
– On-premise sales: +32.9% in 2021, after a -28% trend in 2020
– Online sales: +1.2% (2015-2020)

– Road trip and restaurant visit reports: too uncertain.

Why am I glad to be here?



• Good wine begins with good grapes

• Good grapes depend on good growing conditions…
and good operations.

COMMON KNOWLEDGE



• Growing vinifera grapes in the Midwest is expensive
… challenging
… risky

Feasibility of vineyards depend on key factors:
– Economies of scale
– Level of automation
– Adequate balance between capital and labor
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– American-hybrid (Marquette)
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• To compare the economic impact of introducing 
automated equipment for vineyard management

– Baseline
– Baseline + pre-pruner
– Baseline + mechanized trimmer
– Baseline + self-propelled harvester
– Baseline + investment in a new intelligent sprayer
– Baseline + investing in a retrofitted intelligent sprayer
– Baseline + all equipment above

OBJECTIVES



BUT WHAT IS AN INTELLIGENT SPRAYER?
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• Comparative feasibility analysis

• Departed from the Cabernet franc production budget

• Computed four financial indicators for seven scenarios: 
NPV, IRR, Payback, and ROI

METHODOLOGY & DATA



RESULTS Investment in Mach. & Equip
Total cost during 
productive years
(4 through 25)

Financial Indicators

Baseline: Basic 
automation

$214,859.00
4,297.00
(per acre)

2,630
NPV: 17,591  /  IRR: 13.7%  /  Payback: 
12.4  /  ROI: 4.09

Scenarios
Add. Investment in 

Mach & equip.
Add. Investment 

(per acre)
Reduction in T. Cost 
(per acre per year)

2) Pre-pruner + 20,000 + 400 99.81
NPV: 18,425  /  IRR: 13.9%  /  Payback: 
12.2  /  ROI: 3.92

3) Mechanized 
Trimmer

+ 10,000 + 200 188.44
NPV: 19,583  /  IRR: 14.4%  /  Payback: 
11.7  /  ROI: 4.35

4) Self-propelled 
Harvester

+ 135,000 + 2,300 321.04
NPV: 20,330  /  IRR: 14.3%  /  Payback: 
11.8  /  ROI: 2.91

5) New Intelligent 
Sprayer

+ 70,000 + 1,000 251.16
NPV: 19,671  /  IRR: 14.1%  /  Payback: 
11.9  /  ROI: 3.45

6) Retrofitted 
Intelligent 
Sprayer

+ 25,000 + 240 287.78
NPV: 20,675  /  IRR: 14.8%  /  Payback: 
11.4  /  ROI: 4.64

7) All equipment + 235,000 + 4,300 860.45
NPV: 25,236  /  IRR: 15.4%  /  Payback: 
10.7  /  ROI: 2.80



DISCUSSION & POINTS FOR IMPROVEMENT

• The work presented here departs from an informed vinifera production budget
while it attempts to represent the average grape grower
it fails to capture the nuances of any given grower

• Results are still valid because we adopt a relative perspective – Scenario X versus Baseline

• The analysis behind the scenes can be changed to better examine the reality of any given grower

• Future work could include tunnel sprayers to the comparative analysis

• Future work could also refine the estimates for reduction of chemical use conditional on disease 
severity / pest pressure and ‘mode of action’ (systemic vs. contact) 



CONCLUSION

Under the assumptions adopted for the production budget (baseline), and taking into consideration the 
points above:

Scenarios NPV   IRR   Payback   ROI
1) Baseline 17,591    13.7% 12.4 4.09
2) Pre-pruner 18,425    13.9% 12.2 3.92
3) Mechanized Trimmer 19,583    14.4% 11.7 4.35
4) Self-propelled Harvester 20,330    14.3% 11.8 2.91
5) New Intelligent Sprayer 19,671    14.1% 11.9 3.45
6) Retrofitted Intelligent Sprayer 20,675    14.8% 11.4 4.64
7) All equipment 25,236    15.4% 10.7 2.8
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