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Robotic Milking Technology Overview and Challenges 

Milk production is of great economic value to Iowa 

($.75billion raw product; $2.5 billion in value added 

products; $17,000/ cow generated in local economic activity 

or $3.5 billion (206,000 cows)).  Increasing knowledge of 

agricultural lenders to better assess risk to more confidently 

loan monies to producers and the agri-businesses that work 

with them has large economic ramifications to local 

economies.  Increase knowledge of dairy producers to make 

more informed decisions will assist them staying in business 

and reduce their risk of financial difficulties resulting from 

poor decisions.  Good investment decisions increases their 

propensity to stay in business which is positive for our local 

economies. 

Automatic Milking Systems (AMS) are milking cows 

on over 2,500 farms around the world. There are over 150 

farms in the US and over 350 in Canada using AMS.
 
 AMS 

has been growing exponentially since 2000. Decreased labor 

and increased quality of life can override the high 

investment costs of AMS.  AMS increase management 

ability by collecting individual cow milk production, milk 

conductivity, milk clarity, cow activity and rumination data. 

AMS are a high level management system, not just a tool to 

milk cows. The increased management ability may be more 

important than the milking technology. The high initial 

capital input and high management abilities to successfully 

operate these systems make it imperative that dairy 

producers and their agri-service providers, especially 

lenders and bankers, have excellent education and training 

materials and opportunities. One objective of our ISU Dairy 

team is to provide the leadership and expertise in delivering 

and providing these materials and programs. These 

programs are an addition to a larger very successful on-

going program on risk management for dairy producers 

deciding on what milking technology best fits their farm and 

financial future. 

 

ISU Extension and Outreach Response and Programs 

 Our learning objectives are to increase knowledge of: 

1) Robotic Milking Technology;  

2)  Best Management Practices for Robotic Milking;  

3)  Farm Variables Changed by Robotic Milking; and  

4)  Economics of Robotic Milking (Net Financial Impact 

and Cash Flow Impact). 

 

 

     Our intended actions for 2011 were to: 

 Increased levels of learning allowing lenders to 

more accurately assess loan risks to producers and 

agri-business who work with producers; and  

  Increased levels of learning allowing producers to 

make more informed decisions when considering 

implementation of robotic milking technology on 

their farm. 
 

 Two publications were developed. The first by Larry 

Tranel and co-authored by Jim Salfer, University of 

Minnesota entitled “Robotic Milking—A Deal or No Deal 

for Your Dairy” dealing with the management aspects of 

robotic milking attached at end of this report).  The second 

publication by Larry Tranel and Kristen Schulte was 

entitled, “The Economics of Automatic Milking Systems” 

dealing with the financial and cash flow variables of robotic 

milking.  Tranel and Schulte also developed a spreadsheet 

on “Economics of Automatic Milking Systems” as a 

decision-making tool. 

 ISU Extension led a six farm tour in three states in the 

summer, 2011. Presentations regarding robotic milking were 

done at the Tri-State Agricultural Lenders Seminar and the 

Midwest Dairy School in Calmar. Presentations and 

handouts were prepared for each of the tours or activities. In 

addition, 5 individual farm visits were made to follow-up 

with producers how this technology might be best 

incorporated on their farm. 

 

Overall Statewide Programs and Impacts 

 Three hundred twenty-five producers and agri-business 

personnel attended the multi-state tours. Producers 

evaluated how robotic milking systems can work in new and 

retro-fitted facilities.  Those considering robotic milking 

systems walked away with ideas for design layout, cow 

comfort practices, and general investment costs of a robotic 

milking system.  The tours provided a network of industry 

professionals, producers, and Extension, who are all 

available to help producers take the next step in their 

decision making process. 

      Eighty-five lenders attended the Tri-State Agricultural 

Lenders Seminar to learn if robotic milking can be a good 

investment.  Post-pre surveys on 74 of those lenders report 

the level of knowledge increase to be +7.75 on a scale from 

1 to 10 or an increase in knowledge of 775%! This 

tremendous increase is in part because lender knowledge of 

robotic milking was very limited to begin with.  

When surveyed lenders were asked: “Has this seminar been 

of high value for you?”   99% responded YES. 

     Ninety-eight dairy students, producers and agri-business 

personnel attended The Midwest Dairy School on robotic 

milking, co-sponsored by ISU Extension.  Larry Tranel was 

a presenter.  
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Results showed on a scale of 1 to 5 with 1=No   5=Yes: 

--I would recommend this course to others.  Average = 5 

-- Instructor knowledgeable & well-prepared.  4.6 

-- Instructor able to communicate materials effectively.  5  

-- Instructor provided clear goals and objectives for class. 5  

-- Skills applicable in work and/or personal life.  5 

Other results reported in the post survey:  

 Made a better understanding of robots, considering 

them more now since the meeting.  Good timing! 

 It is very beneficial to bring together producers, 

students, and professionals 

 Instructor/panels know the topic- experience levels high 

 Producer panel, expert presentation and analysis 

 interesting , clear picture of economics and advantages 

 Great presenters covering all aspects of robotic milking 

 Broad coverage of subject by both suppliers, educators, 

and customers (producers) 

 A lot of new info that I had not thought of 

 Glad to see a forward thinking seminar on future 

milking options.  Great group of sponsors/ producers 

 Good interaction--Learned more about robotics 

 Well done, good, broad based information, presenters 

were knowledgeable and well organized, producer 

panel was very informative and useful 

 Interactive, open discussion, knowledgeable presenters 

 Both producers and professionals were good,  

regulatory people was very beneficial 

     Thus, the robotic milking tours, the agricultural lenders 

seminar and the Midwest dairy school showed positive 

learning experiences and knowledge gained. 

     Economy is the biggest recipient of these events due to 

the increased ability of lenders to make informed choices on 

lending portfolios with producers considering robotic 

milking.  As stated in the ag-lenders survey, one benefit is: 

“the on-going references to what we need to monitor in 

the coming year to support our farmers and manage risk 

in our portfolios. Producer clients are benefited through 

more informed support from their lenders.  This changed 

condition helps keep them in business.  Their staying in 

business has a $17,000/cow benefit to local economy. 

      Major partners and collaborators in these efforts have 

been the NE Iowa Dairy Foundation, NE Iowa Community 

College, and Iowa Milk Equipment Dealers. All programs 

were multi-state attended ( IA, IL, MN, and WI).  

     Educational  materials for these programs can be found :  
http://www.extension.iastate.edu/DairyTeam/MilkingSystems

 

Automatic Milking Systems— A Deal or No Deal for Your Dairy? 
 

Larry Tranel, dairy specialist, Iowa State University 

Extension and Outreach; Jim Salfer, dairy specialist, 

University of Minnesota Extension: October 2011 
 

     Automatic Milking Systems (AMS) are milking cows on 

over 2,500 farms around the world. There are over 150 

farms in the US and over 350 in Canada using AMS.
 
 AMS 

has been growing exponentially since 2000. Decreased labor 

and increased quality of life can override the high 

investment costs of AMS.  AMS increase management 

ability by collecting individual cow milk production, milk 

conductivity, milk clarity, cow activity and rumination data. 

AMS are a high level management system, not just a tool to 

milk cows. The increased management ability may be more 

important than the milking technology. Bottom Line: Cows 

and People Like Them! 

 

Robotic Milking Facts: 

 AMS do NOT impair the welfare of dairy cows.  Flight 

responses in freestalls “seems” less with AMS (good). 

 There are more AMS companies planning to enter the 

U.S. market.  Five companies displayed at World Dairy 

Expo, 2011: Boumatic, DeLaval, GEA Westfalia-

Surge, Insentec (Galaxy-Starline) and Lely.   

 For dairy herds in the 60-240 cow range, box type AMS 

may be competitive economically where labor costs or 

hired labor availability or frustrations are high.  For 

700+ cow herds, rotary robots may be feasible and 

available in the near future.  

 AMS can be “free flow” with unimpeded access or 

“guided flow” with one way gates to guide cows to 

robot or feed.  

 AMS range from 140-190 milkings per 24 hour period 

or 2.4-3.3 milkings on average per cow/day. (Salfer) 

 AMS range from 3,000 – 6,000 pounds of 

milk/AMS/day. (Salfer) Data used to experiment to 

increase milk/AMS unit. 

 The AMS software assists in heat detection, rumination, 

SCC levels, milk weights and individual grain feeding. 

These abilities need consideration for cost-benefit 

analysis. Technology to divert milk from individual 

quarters is a big challenge. 

 AMS have been successful in freestall, bedded pack 

and grazing operations. 

 Water and chemical use tends to be less than parlors, 

electricity higher but maybe related to increased 

electrical rates more than increased useage.  

 May be increases in milk production (3 lbs per cow per 

day). With good management, expect production 3 to 

5% higher than 2x parlor milking, but can be 6-9% 

lower than 3x milking.  This can be highly variable!   

 Equal or improved somatic cell counts, herd health and 

reproduction with increased management ability. AMS 

comparable to conventional prepping. Greater success 
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in cleaning base of teat with brush-type but tip of teat 

cleaner with cup design. 

 

Considerations for Increased AMS Effectiveness: 
Many factors must be considered in barn design.  Since 

cows need to be coerced into milking, anything that makes 

visiting the AMS easier will improve performance.  Here 

are some considerations in barn design: 

 Consider systems that minimize time interacting with 

cows in the pens.  Most producers install automatic 

scrapers or slats to eliminate having to go in the pen to 

scrape.  Producers that did scrape manure indicated 

that it took very little extra time to scrape alleys 

compared to when they milked in a parlor. 

 Provide wide alleys and crossovers to facilitate easy 

cow movement within the pens. Ensure no DEAD 

END Alleys! 

 Highly visible well lit areas around the robot are 

preferred.     

 Providing amenities such as water near the entrance to 

the AMS are important to encourage cows to visit that 

area.  One producer has extra fans to provide cooling 

in the holding pen for the AMS. 

 Provide a large open area around the entrance to the 

AMS unit.  This allows multiple cows to stand in the 

area and enter the AMS as other cows exit.   

 Provide protection at the exit of the milking unit.  This 

prevents dominant cows from intimidating submissive 

cows as they exit the AMS.  

 Do not move cows between pens.  This requires social 

adjustment and cows will decrease visits after moving. 

 Consider designing a barn where all robots are 

positioned so the cows enter them on their left or right 

side.  Another alternative is to have both right and left 

entrance robots in the same pen.  One study showed 

that 10% of cows had a difficult time adjusting to 

entering on the opposite side entry.   

 

Nutrition and Feeding Management   

(Feeding Strategies to Promote Good Cow Flow) 

 One of the most important factors in making AMS 

successful is ration balancing/nutrition management.  

 Cows are enticed to visit AMS because of feed, not 

because of udder pressure. Feed presented in the AMS 

must be very palatable so that cows want to visit the 

robot.  A survey of 25 AMS herds in North America 

indicated that they fed an average of 65% forage in the 

diet.  Eleven of the 25 fed a forage percentage between 

48-60% in the TMR. Higher forage rations entice 

cows to enter AMS.  

 Most producers are feeding a pellet through the AMS 

and believe that flavor enhanced pellets better entice 

cows to visit the robot more and promote better 

consumption.  Ration adjustments are made in the 

PMR. Some feed two different feeds through the 

AMS.  The preferred second choice was roasted 

soybeans.   

 Preliminary results indicate that most producers are 

feeding a minimum of 4 lb/cow/day to a maximum of 

about 19 lbs/cow/day through the AMS. 

 When producers and nutritionists were surveyed 

regarding the key factors to getting good cow flow, all 

mentioned feeding a pelleted, highly palatable feed in 

AMS and limiting energy in the PMR.  Many 

producers also mentioned feeding strategies that 

promoted cows to stay active also promoted good cow 

flow.  Methods that producers tried to accomplish this 

varied and included: feeding the PMR multiple times 

per day or pushing up on a regular basis, feeding for 

low refusals, keeping feeding times and forages 

consistent, feeding excellent quality forages and 

cleaning bunks on a regular basis.  (Salfer, 2011) 

 

AMS Challenges 

 Balancing the palatable pellet and the energy 

density of the PMR to promote both cow flow and 

milk production. 

 Lame or sick cows (including sub-acute rumen 

acidosis) do not visit the AMS. 

 Disruptions due to manure scraping, herd health 

checks, hoof trimming, etc. affect throughput. 

 Dark teats, long udder hair, reverse tilted udders, 

touching teats, dancing cows can delay attachment 

times. 

 Initially training cows to AMS can take 3 weeks to 

3 months and would not be classified as a pleasant 

experience. 

 AMS can cost over $4,000 per cow just for the 

AMS unit so new setups could invest over $10,000 

per cow. 

 Cash flow due to high investment and possibly 

high repairs after warranties expire can present 

challenges. 

 Maintenance costs and repairs—producers learn to 

make minor repairs.  Parts of most concern are 

hydraulic arms and lasers after warranty because of 

their high replacement costs. 

 Manager is on call 24-7.  Night calls are minimal 

but when problems occur, downtime needs to be 

minimized. 

 

Economics of Automatic Milking Systems (AMS) 

 AMS can cost $180,000-$275,000 for the first unit and 

can handle 55-70 cows.  Additional units can be added 

to various AMS for 75%-80% of the cost of the first or 

an estimated $360,000 cost for two AMS units. New 

technology is increasing the number of units one 

robotic arm can operate and may further reduce the cost 

per unit. One company indicates an AMS can be leased 
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for $180,000 over 7 years @ 6.5% interest with a 

payment of $32,819 per year. (Anderson) 

 Leased investment cost per hundredweight of milk is 

about $1.80/cwt ($90/day divided by 5,000 lbs milk/day 

divided by 100).  Estimated range of $1.36 - $2.00 per 

cwt. without labor.   

 Milking labor in a parlor on a 120 cow herd 2x (2.5 

hours milking + .5 cleanup = 3 hours x 2 milkings per 

day) would be 6 hours/day) while two robots would 

only take 1-2 hours/day (Salfer) for milking activities.  

Thus, robot labor savings would be 4-5 hours per day 

on a 120 cow herd valued at $48-$75 per day or $1.06 - 

$1.36 per cwt. This equates to $17,520 to $27,375 per 

year. 

 An AMS unit may be able to double the cows managed 

per FTE from 50-60 cows/FTE to 100-120 cows/FTE. 

 

*Claims are made that since AMS are harvesting 1.7 million 

pounds of milk they are more than 1 FTE equivalent (2,400 

hours) whose goal is 1.2 million pounds of milk produced.  

Note this is not felt to be a fair, good or true comparison 

since in that 1.2 million pounds of milk being produced, the 

typical FTE is also feeding cows, handling manure, doing 

herd health, tending to calves and heifers, equipment repair, 

etc.  Thus, be careful how you compare the economic 

competitiveness of the AMS. 

 

Summary and Conclusions 

 AMS have demonstrated they have the ability to harvest 

high quality milk successfully.  It has the opportunity, 

especially for smaller herds, to reduce labor, milk more 

frequently and provide flexibility of hours of labor.  As with 

any system, it takes excellent management for success.  

With AMS particular attention must be paid to nutrition 

management and cow health.  It is important on all farms to 

figure what numbers, assumptions and concepts are realistic 

and helpful to use in analyzing the financial aspects of this 

decision in the context of personal and business needs, 

priorities and goals. 

 

 
 

 

 
 

 


