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EXECUTIVE SUMMARY 
 

Since the first electronic milk meter was developed in 1977, milking machine technology evolved 

rapidly with the first prototype milking robot operational a mere 14 years later in 1992.  

In the intervening 25 years, the apparent progression has been less impressive despite significant 

technological developments. Many dairy farms invested substantially in technological systems that 

were designed to improve performance, margins and welfare. Yet many of these systems have failed 

to fulfil their potential and remain underutilised or redundant.  

As someone involved with the installation and support of many of these systems since the 2000s, their 

significant underutilisation was both frustrating and disappointing. Fortunately, this was not the 

situation across all farms, with some enjoying spectacular success in similar situations to where others 

had suffered failure. It became apparent that this was not an issue of progeny or reliability ς there are 

other factors that influence the success (or failure) of systems designed for farm use. 

The primary purpose of my study was to determine what factors contribute to a successful outcome 

of high utilisation and what factors may compromise utilisation. I hoped to identify any beneficial 

features that system developers ought to implement in future products and if the delivery and support 

mechanism should be improved. The final considerations concerned the farm environment itself and 

what changes may be necessary at farm level to drive better system adoption.  

To correctly identify necessary improvements to the supply chain and farm operations, I researched 

several farms that were successfully utilising technology in the USA, Australia, Israel and the UK. My 

research considered poultry, dairy, swine, arable and mushroom enterprises as well as interviews with 

politicians, business leaders, academic researchers and farm specialists such as veterinarians. I also 

arranged visits with technology developers in the UK and Israel to understand their design 

philosophies and what farm level changes may be necessary from their perspective. I also met with 

extension officers in both the USA and Indonesia to understand the challenges they face in explaining 

innovation and techniques to farmers large and small. Finally, I spoke with specialists to understand 

what influence they have upon the investment decisions of their clients. 

¢ƘŜ ŦǳƴŘŀƳŜƴǘŀƭ ƛǎǎǳŜ ŎƻƴŎŜǊƴǎ ƻǳǊ ŎƻƴŎŜǇǘǳŀƭƛǎŀǘƛƻƴ ƻŦ ŀ άŦŀǊƳŜǊΦέ vǳƛǘŜ ǎƛƳǇƭȅ ƛǘ ƛǎ ƛƴŎƻǊǊŜŎǘΤ thus 

it is impossible to develop a technical system that will work on all livestock farms. The success of a 

farm can no longer be attributed to a single intelligence; rather there are many minds at work seeking 

answers to very different questions. Furthermore, many system operators, unaware of the benefits of 

proper system operation, fall ǾƛŎǘƛƳ ǘƻ άƘȅǇŜǊōƻƭƛŎ ŘƛǎŎƻǳƴǘƛƴƎέ - opting to complete other farm 

chores, rather than concentrate on system operation.   
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1.  Introduction 
 

LΩƳ ǘƘŜ ŜƭŘŜǎǘ ƻŦ ǘƘǊŜŜ ōǊƻǘƘŜǊǎ ŀƴŘ ŀ 

sister, raised on a farm called Sychpant 

near Cardigan in West Wales. When I 

was 4, Mum and Dad chose to start 

milking cows ς a practice now continued 

by my brother Marc. 

Although a farmer, Dad is also a keen 

engineer and the farm workshop was 

my favourite space on the farm. I would 

watch enthralled as cold steel would be 

transformed beneath a shower of 

smoke and sparks into a useful farm 

implement. As a boy, engineering 

involved welders and grinders to build epic stuff that solved farming problems. 

5ŀŘ ƛǎ ƴƻǘ ǘƘŜ ƻƴƭȅ άŜƴƎƛƴŜŜǊέ ƛƴ ƻǳǊ ŦŀƳƛƭȅΤ Ƴȅ ǳƴŎƭŜΩǎ ǿƻǊƪǎƘƻǇ ƘŀŘ ǿƘŜŜƭǎΗ ¦ƴŎƭŜ WƻƘƴ ǿŀǎ όŀƴŘ 

still is) a milking machine fitter, and I jumped at any opportunity offered to spend time with him. On 

a hot afternoon in August 1990, we were unpacking a new milking plant which to my astonishment 

had no glass milk jars to measure milk weight. The jars had been superseded by small plastic vessels 

called electronic milk meters. This technology awoke my inner geek. 

Over the following years, my perception of engineering widened; now engineers design epic 

ǘŜŎƘƴƻƭƻƎȅ ǘƻ ŦƛȄ ǊŜŀƭ ǿƻǊƭŘ ǇǊƻōƭŜƳǎΦ ¢ƘŜ ŜƴƎƛƴŜŜǊΩǎ ŘǊŜŀƳ ƛǎ ǘƻƳƻǊǊƻǿΩs reality, and I had big 

dreams ς in which farming did not feature. As teenagers, my fellow geeks and I yearned for the day 

we could leave West Wales and so, in 1998, I moved to Bath to study for a mŀǎǘŜǊΩǎ degree in Electronic 

and Applied Electrical Engineering. 

aȅ ǘŜŜƴŀƎŜ ŀǎǇƛǊŀǘƛƻƴǎ ƘŀŘƴΩǘ ŀŎŎƻǳƴǘŜŘ ŦƻǊ hiraeth 1 and having graduated in 2002, I returned home 

in 2003 to work with my uncle installing the latest generation of milking machines including Automatic 

Milking Systems (AMS), commonly known as milking robots.  

Within a year of returning home, I realised my professional destiny would be entwined with the dairy 

industry. I became self-employed and began to seek out and design technologies that would improve 

water and power consumption on farm, as well as systems that improved animal welfare or reduced 

antibiotic consumption. It has been my incredible good fortune to have worked on projects 

throughout the UK, in Europe, the Middle East, North and South America and Australia. 

Early October 2015, a fortnight before my Nuffield interview, I met Lisa at a dinner in Madison, USA. 

Despite her ōŜƛƴƎ ŀƴ !ƳŜǊƛŎŀƴΣ LΩŘ ŦŀƭƭŜƴ ƛƴ ƭƻǾŜ with her before Halloween, ŀƴŘ LΩƳ ŘŜƭƛƎƘǘŜŘ ǘƻ ǎŀȅ 

that we married in August 2016. 

                                                             
1 *Hiraeth is a WŜƭǎƘ ǿƻǊŘ ŦƻǊ ǿƘƛŎƘ ǘƘŜǊŜ ƛǎ ƴƻ ŘƛǊŜŎǘ ǘǊŀƴǎƭŀǘƛƻƴΦ LǘΩǎ ŀ ƳƛȄ ƻŦ ƭƻƴƎƛƴƎΣ ƘƻƳŜǎƛŎƪƴŜǎǎ ŀƴŘ ƴƻǎǘŀƭƎƛŀΦ 

Figure 1: The author, Tom Allison 
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2.  Background to my study subject 
 

UnfoǊǘǳƴŀǘŜƭȅΣ LΩǾŜ ǊŜŀƭƛǎŜŘ ǘƘŀǘ Ƴŀƴȅ ƘƛƎƘ-ǘŜŎƘ ƛƴǎǘŀƭƭŀǘƛƻƴǎ ŘŜǎƛƎƴŜŘ ŦƻǊ ƭƛǾŜǎǘƻŎƪ ŦŀǊƳŜǊǎ ŀǊŜƴΩǘ 

being used as envisaged by either farmer or product designer. Clearly these systems do operate as 

intended on some sites, and so this is an issue that transcends progeny, technical maturity and 

hardware reliability. Yet new innovations designed for an increasingly sceptical [livestock] industry 

continue to spew forth. 

My study therefore sought to understand why high-tech systems designed for the livestock industry 

are largely underutilised and what barriers appear to prevent their successful adoption. 

.ȅ άƘigh-ǘŜŎƘ ǎȅǎǘŜƳǎ ŘŜǎƛƎƴŜŘ ŦƻǊ ǘƘŜ ƭƛǾŜǎǘƻŎƪ ƛƴŘǳǎǘǊȅέ L refer to those systems that have been 

primarily designed to effect change in the following areas: 

¶ Livestock housing 

¶ Livestock performance ς growth rates / daily production / fertility  

¶ Welfare 

¶ Product harvesting 

¶ Genetics 

However, this is not an appraisal of currently available, emerging or future technologies. 

As someone whom has supplied and supported various technical systems to farmers, I wanted to: 

1. Understand what (if any) prerequisites may be required by either the farmer or the 

technology to ensure a successful outcome  

2. Understand if there are any ongoing commitments required to maintain usage 

3. Understand the role of third parties in driving the use of a technical product 

4. Understand if technical events contribute to improved performance. 

My intention is to identify the pertinent factors before developing a protocol that will allow farmers 

to better utilise their investment, be it historic or planned. My hope is that my conclusions will also 

become useful considerations for designers of technical products or services as they develop their 

next generation of products. 
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3.  My study tour  
 

When Where Why 

May 2016 USA Pennsylvania, 
Michigan, Indiana (2 
weeks) 

¶ Visit several AMS installations, including the 
first farm in the USA to install automatic TMR 
feeder 

¶ AlltechΩǎ ά¢ƘŜ Oneέ conference 

¶ Visits to poultry and swine producers 

¶ Meetings with professors at Penn State 
College of Agricultural Sciences 

 London ¶ Specific focus on funding and mentoring 
programmes for new tech start-ups 

October 2016 USA (1 Week) ¶ Attend World Dairy Expo for meetings with 
software houses and hardware developers  

¶ Visit large scale dairy farms in Nebraska and 
South Dakota 

 Australia (2 Weeks) ¶ Visit established large scale dairy 

¶ Visit rapidly expanding dairy business 

¶ Several meetings around Melbourne  

November 2016 Japan (1 week) ¶ Visit equipment importer 

¶ Meetings with dealers and hardware suppliers 

¶ Meetings with dairy farmers 

¶ Meetings with university professors 

¶ Meetings with specialist advisors and 
veterinarians 

 Israel (1 Week) ¶ Visit two innovative technology companies in 
dairy. 

¶ Visit with international control company 

¶ Visit several kibbutz farms to observe very 
successful technology installations   

 Germany (2 Days) ¶ Visit to Eurotier to meet with European 
manufacturers of control systems 

April 2017 Ellesmere, UK ¶ Visit to Fullwood, home of the only UK 
designed and built AMS system 

May 2017 Indonesia (1 Week) ¶ GDF Congress 
¶ Visit to a number of small dairy farms  
¶ Visit to a large dairy farm with processing 

 UK 2 Days ¶ Visit fellow Nuffield Farming 2016 Scholar, 
Richard Hinchliffe, for an alternative (non 
livestock) perspective on technology. 
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4.  How are farms currently succeeding in using technology? 
 

I had hypothesised in my Nuffield Farming application that farms which enjoyed the greatest success 

with technology may share some traits. Because the issue of adoption and use is not a consideration 

of brand, I felt it important to visit several different types of farm ς dairy, poultry, swine and 

mushroom.  So I start off my report with 4 case studies. 

 

4a.  Case Study 1: Trusting technology: Westview Farm in Peach Bottom, 

Pennsylvania 
On May 16th 2016, I met Mr Galen Nolt of Westview Farm in Peach Bottom, Pennsylvania.  In 2014, 

Mr Nolt and his sons Darwin and Mike updated their 180-cow unit by building a new barn with three 

robotic milkers, and became the first U.S. farm to install the Lely Vector automatic feeding system. 

The Lely Vector automatically mixes and dispenses total mixed feed rations before following a 

guidance system and dispensing the feed in the barn. A modern calf rearing unit on the farm also 

featured robotic feeders and was newly commissioned prior to my visit. 

The Nolts had concluded that investing in automation was the only means of securing a dairy future 

for the sons. Mr bƻƭǘ ǊŜŦƭŜŎǘŜŘ ǘƘŀǘ ǘƘŜ ǎƻƴǎ άhave their own families now, and are simply not willing 

ǘƻ ǿƻǊƪ ŀǎ 5ŀŘ ŘƛŘΗέ To realise a 9-5 working day, they have learnt to άǘrust the ǘŜŎƘƴƻƭƻƎȅέ - a 

remarkable mindset considering they had never used a personal computer before.  

During my visit, a large party of Amish farmers arrived unannounced to view the barn and observe the 

technology in action. Such visits have been a common occurrence since the barn was commissioned, 

and the Nolts are rightly proud of their facility. For the Nolts, the technology represented an 

opportunity to maintain the family tradition of dairy farming. However, there had been issues, 

particularly in the beginning, with steep learning curves and patience needed.  

An early frustration was described by Mr Nolt, ƛƴ ǿƘƛŎƘ ŀ ŎŜǊǘŀƛƴ ŦŜŜŘǎǘǳŦŦ ǿŀǎƴΩǘ ōŜƛƴƎ ŀŘƳƛǘǘŜŘ ǘƻ 

the feeder. Despite being able to observe the machine in person and verify that the ingredient was 

not being loaded into the mixer, Mr Nolt was told by remote support staff that they believed the 

ƛƴƎǊŜŘƛŜƴǘ ǿŀǎ ōŜƛƴƎ ŀŘƳƛƴƛǎǘŜǊŜŘ ōǳǘ ǘƘŜ ƳŀŎƘƛƴŜ άǿŀǎƴΩǘ ǊŜŀŘƛƴƎ ƛǘΦέ  Mr Nolt accepted there would 

be άǘŜŜǘƘƛƴƎ ƛǎǎǳŜǎέ but became further irritated by software updates that would remove or add 

features without explanation by local support. 

The automation has enabled Westview Farm to continue milk production whilst affording the sons a 

ƳƻǊŜ άŎƻƴǾŜƴǘƛƻƴŀƭέ ǿƻǊƪ-life balance. Consequently, there is less interaction time with livestock to 

provide an opportunity to observe and diagnose any [animal] health issues. To compensate for this, 

the robotic milkers feature milk fat and protein analysis, and sensors monitor cow rumination and 

activity.  

From my own personal experience, the farms which have had greatest success with technology have 

tended to be those which have deferred all trust to the technology. The Nolts were no exception, with 

the first destination of the day being the computer and not the cowshed; an action echoed by other 

AMS herds I visited.  
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The Nolts, like many others, are developing new skillsets alien to traditional farming - such as IT 

competency - to enable them to interpret the machine. Additionally, they are learning the know-how 

to undertake most of the maintenance themselves and address the simpler faults; effectively 

replicating skills of the local support team with whom they have an excellent relationship.  

Excellent animal welfare and production metrics are a testament to the reliability of the technology 

installed at Westview farm. However, on a farm where animals are fed, monitored and milked 

autonomously and human activities are limited to hardware maintenance and data interpretation, is 

ǘƘŜ άŦŀǊƳŜǊέ ƭŀōŜƭ ǎǘƛƭƭ ŀŎŎǳǊŀǘŜ ƻǊ ǊŜƭŜǾŀƴǘΚ  

 

4b.  Case Study 2: Precision and specification: Pietro Mushrooms of Kennett 

Square, Pennsylvania 
Chris Alonzo is the third-generation owner of Pietro Mushrooms of Kennett Square, Pennsylvania. The 

company produces 22,000,000 lbs of mushrooms every year, with half of that being produced from 

one state of the art facility - equal to 1% of the entire white mushrooms produced in the USA.  

 

 

Figure 2: A worker watering mushrooms at Pietro Mushrooms, Pennsylvania 

Figure 2 is of a worker watering mushrooms in one of 24 growing rooms. The worker is surrounded by 

growing beds, each one laden with 4.5 tons of compost. At Pietro, the growing process is an 8-week 

cycle ς 5 weeks to prepare and 3 weeks of harvest. Mushroom harvesting is carried out by hand, the 

Understanding animal health is becoming a function of digital information, 

 not a consideration of experience and empathy. 
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timing of which is the consequence of precise humidity, temperature and air quality control. In turn, 

these variables are automatically managed via a network of sensors and controllers that terminate at 

an enormous workstation for human observation. As mushrooms are grown to customer specification 

(for example mushroom size is specified to within ¼ of an inch), any miscalculation or equipment 

failure can affect the timing of the harvest which has severe repercussions: a delay in harvest of only 

a few hours will affect the sale price by 25-40%.  

/ƘŀƭƭŜƴƎŜŘ ōȅ ƘƻǳǊƭȅ ǊƛǎƪǎΣ aǊ !ƭƻƴȊƻΩǎ ŀǇǇǊƻŀŎƘ ǘƻ ǘŜŎƘƴƻƭƻƎȅ ƛǎ ŦŜŀǊƭŜǎǎΤ ǘƘis precision in 

coordination is only achievable with very specialised hardware. The company employs several 

technicians to develop, build and maintain bespoke equipment for use in the growing rooms. Support 

for the more complex controls is outsourced to a local company, contractually obliged to diagnose 

and resolve an issue within 12 hours of notification. 

Mr Alonzo studied for a BS (Bachelor of Science) degree in economics before returning home to grow 

mushrooms. He explained that the company has a strategy of vertical integration, and is part of two 

co-operatives. The first, ά[ŀǳǊŜƭ ±ŀƭƭŜȅ {ƻƛƭǎέ, is a special compost producer (essential in mushroom 

production) and the second, ά/ƻǳƴǘǊȅ CǊŜǎƘ aǳǎƘǊƻƻƳǎέ, is involved in marketing, packaging and 

trucking. Pietro Mushrooms is therefore actively involved with the businesses that can have a direct 

influence on their profitability. 

As a third-ƎŜƴŜǊŀǘƛƻƴ ǇǊƻŘǳŎŜǊΣ aǊ !ƭƻƴȊƻΩǎ ōǳǎƛƴŜǎǎ ŀŎǳƳŜƴ ŀƴŘ ǎǘǊŀǘŜƎȅ ƘŀǾŜ ŎƭŜŀǊƭȅ ŎƻƴǘǊƛōǳǘŜŘ 

to the success of this inspiring company. As the critically timed harvest is manual with repetitive work 

undertaken by a largely foreign workforce which has limited English, the company developed stringent 

operating procedures that include training.  Mushroom production at this scale is a complex and 

skilled process; the product must hit specification during a harvesting widow of hours at the end of a 

5-week process. This is only achievable with science, precise automation, logistics and [human] 

resource management. The success of this busƛƴŜǎǎ ƛǎ ǘŜǎǘŀƳŜƴǘ ǘƻ aǊ !ƭƻƴȊƻΩǎ ōǳǎƛƴŜǎǎ ŀŎǳƳŜƴ ŀƴŘ 

complete confidence in the technology to perform as expected.  

 

4c.  Case Study 3. Standard operating procedures: Kreider Farms, Pennyslvania  

In addition to strong Standard Operating Procedures (SOPs), Pietro Mushrooms also had clear role 

definitions where all workers understood their roles. Dr. Gregory Martin, a poultry extension educator 

with Penn State, offered me a tour of Kreider Farms near Manheim, Pennsylvania.   

Kreider Farms is a third-generation family farm combining dairy and egg production. With 450 

employees, they produce a range of flavoured milk and ice-cream which they distribute along with 

their eggs via their own logistics company.  

The winners of several prestigious awards, the farm has made significant investment in technology 

over the past decade, including state-of-the-art egg production, renewable energy, water treatment 

and tourist infrastructure. A fortnight prior tƻ Ƴȅ ǾƛǎƛǘΣ ǘƘŜȅ ƻǇŜƴŜŘ ǘƘŜƛǊ άǎƛƭƻ ƻōǎŜǊǾŀǘƛƻƴ ǘƻǿŜǊέ (see 

photo on next page) whereby visitors could climb to a viewing platform affixed to an old silo and enjoy 

panoramic views of the county.  With sophisticated LED lighting, the tower has already become an 

iconic landmark.  These enterprises are included in a strong social media offering which not only 

encompasses both Facebook and YouTube, but also local television news. 
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Our visit began at the dairy facility, where Dr Martin 

highlighted custom built controllers for managing 

milk cooling.  

We met the general manager for the dairy who 

outlined the dairy SOPs. Policies had been 

developed to encompass all critical aspects of herd 

management and responsibility for certain tasks 

vital to herd performance to be covered by a 

dedicated employee such as Reproduction Manager. 

At Kreider Farm, Mike, the reproduction manager, 

had executive responsibility for all breeding 

decisions ς including performance targets, 

technology adoption and breeding programs. 

Technology featured very heavily in the dairy, and 

both managers I interviewed described the business 

ŀǎ άŜarly technology aŘƻǇǘŜǊǎΦέ ! ƘŀƭƭƳŀǊƪ ƻŦ ŀƭƳƻǎǘ 

ŜǾŜǊȅ ŘŀƛǊȅ ŦŀǊƳ LΩǾŜ ǾƛǎƛǘŜŘ ƛǎ ǘƘŀǘ ǘƘŜ ōǊŀƴŘ ƻŦ 

utilised technology is seldom universal. I.e. the farm 

uses several different technologies from different 

manufacturers to achieve its objectives. 

!ǎ ǿƛǘƘ ǘƘŜ bƻƭǘǎ ŀǘ ²ŜǎǘǾƛŜǿ CŀǊƳΣ ǘƘŜȅ ƘŀŘ ŜȄǇŜǊƛŜƴŎŜŘ άǘŜŜǘƘƛƴƎ ƛǎǎǳŜǎέ ǿƛǘƘ ƘŀǊŘǿŀǊŜ ǊŜƭƛŀōƛƭƛǘȅ 

but had also found challenges in synchronising information between platforms; for which new SOPs 

were developed. In addition to the dairy unit, Kreider Farms manage 5 million laying hens, supported 

by an on-line computer system that guarantees eggs are packed on the day laid.  

The business had recently commissioned a new egg washing and packing facility capable of processing 

2.2 million eggs per day at the main Kreider site. For both Kreider staff and Dr Martin, technology must 

not only improve food source, but also prove (the) food source. 

 

4d.  Case Study 4. Innovative technology: Whiteshire Hamroc, Indiana 
A family business for over 100 years, Whiteshire Hamroc were primarily pig farmers in Indiana, with 

interests in crop production and retail pork. But brothers Charlie and Mike Lemmon grew frustrated 

by the performance of commercially available ventilation and heating systems for their swine-barns, 

and established their own company, Airworks, in the 1980s to address these perceived issues.  

The original challenge was to capture heat lost from the nursery in the stale air that was being replaced 

with fresh air. As there is a correlation between comfort and performance, the fresh air required 

heating, so the availability of fresh air was a consideration of energy costs vs [stale] air quality. Charlie 

and Mike (a registered veterinarian) began to develop products that improved pig comfort, the most 

significant invention being a patented Vertical Ventilation design for swine barns. 

(http://www.whiteshirehamroc.com/airworks.html).  By addressing these issues of energy and air 

Figure 3: Old Silo repurposed as a tourist  
attraction, Kreider Farms, Pennsylvania 

Figure 3: Old Silo repurposed as a tourist attraction, 
Kreider Farms, Pennsylvania 

http://www.whiteshirehamroc.com/airworks.html
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quality, their system could provide abundant warm, fresh air uniformly to all animals in the nursery: 

improving animal welfare and reducing energy consumption. 

Because the innovation created a uniform environment across the nursery, it allowed Whiteshire 

Hamroc to identify genetically superior animals for breeding and sale. The company is now at the 

forefront of global swine-genetics with industry-leading purebred lines. Furthermore, the system 

enables them to raise a special group of pigs which produce tissue under stringent conditions for use 

in human medicine and research. Using the AirWorks system enables higher stocking densities and 

improved operational efficiencies with energy consumption, labour and maintenance costs of 5-15% 

lower than conventional systems. The company also claims their systems generate an average of 7-15 

days faster growth with less mortality and sickness ς in turn reducing the need for antibiotic therapies. 

Little wonder that AirWorks is now a successful company.  

Whiteshire Hamroc have continued to innovate and have 

developed concepts for pig manure processing that vary 

from conventional to radical. During a conversation with 

company president, Rebecca Schroeder, several challenges 

were highlighted ς concerning the utilisation of technology 

and development of new tech. She also observed that 

specialists such as farm veterinarians are considered the 

biggest challenge as many are unwilling to consider 

alternative models.  

 

4e.  Summary of these visits: the secret formula on farm 

Complex, technological systems were responsible for undertaking core processes at these businesses, 

yet the farmers all trusted the technology to function as intended. Why? 

 

 

 

 

 

 

 

 

 

 

 

ȣȢȢ ÓÐÅÃÉÁÌÉÓÔÓ ÓÕÃÈ ÁÓ 

farm veterinarians are 

considered the biggest 

challenge as many are 

unwilling to consider 

alternative models. 

¶ Be it family legacy, genetic reputation, product innovation or product consistency, 

these businesses had clearly defined visions for the future and their application 

of technology was aligned with this strategy.  

¶ Every business had developed clear, specific operating procedures to ensure that 

the technology worked for them and that they did not work for the technology.  

¶ All workers achieved a minimum level of competency for operation. 

¶ The technical literacy was sufficient for the undertaking of basic repair. 

¶ Stringent service and repair contracts with suppliers of mission-critical hardware 

had been agreed. 

¶ Management had great market insight. 

¶ The farm technology was used to provide additional reassurances on quality and 

care to the market. 
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5.  The challenges to successful technology deployment on farm 
 

In their application and trust of technology the farmers (described in the previous chapter) were 

exceptional. My own personal experience has shown that most livestock farmers seem unable, 

unwilling, or both, to surrender trust to the technology.   

To understand more about technology used on livestock farms and failure vectors, we can consider 

two extreme scenarios:  

¶ The first scenario assumes flawless technology performance  

¶ The second considers the requirements for flawless operation.  

 

5a.  Scenario 1. Reliable technology, unreliable operatives 
!ƴ ŀƴƛƳŀƭΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǎǘƛƳǳƭǳǎ ǿƛƭƭ ōŜ ǳƴƛǉǳŜ ŀƴŘ ǿƛƭƭ ǾŀǊȅ ǿƛǘƘ ǘƛƳŜ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƘŀƴƎŜǎΦ 

Hence, animals may be described as Complex, Individual, Time Variant and Dynamic (CITD) systems: 

an idea that forms the cornerstone of modern Precision Livestock Farming (PLF).  Thus, modern 

livestock technologies do not consider an animal as an average of a population, they adapt to the time-

variable responses of an animal.  

   

Because PLF systems function by ƎŜƴŜǊŀǘƛƴƎ ŀ άƳƻŘŜƭέ ƻŦ ǘƘŜ ǇǊƻŎŜǎǎΣ ǘƘŜƛǊ ŀŎŎǳǊŀŎȅ ŀƴŘ ŜǾŜƴǘǳŀƭ 

success depend upon: 

1. Quality and timing of initial information offered - such as date of birth, calving date and time.  

2. Continuous, quality measurements of the bio response ς sensor data. 

However, all living organisms are CITD systems, including farmers and engineers. Just as an ŀƴƛƳŀƭΩǎ 

response will be a function of environment, stimulus and time, so too will be the response of farmers 

and farm workers. In a world of perfect technology, failure is the consequence of imperfect operation. 

Howard Straub III is the Dairy Manager at the W. K. Kellogg Biological Station, Pasture Dairy Center 

(part of Michigan State University). Mr Straub is responsible for managing the 150-cow grazing herd, 

milked on an Automatic Milking System (AMS). Resulting from his experience with using AMS 

ŜǉǳƛǇƳŜƴǘΣ ƘŜ ŀƭǎƻ Ǿƛǎƛǘǎ ŦŀǊƳǎ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǿƛǘƘ άǊƻōƻǘ ǎǘŀǊǘ-ǳǇǎέ ŀƴŘ provides advice to AMS users.  

 

What is Precision Livestock Farming? 

PLF technologies enable the farmer to provide individual care for each animal. 

This is accomplished by integrating (combining) a measured bio response 

together with a predictive process to create a control algorithm or monitoring 

system. Continuous measurements are key to the success of PLF systems.  
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He says:  

 

On a livestock farm, taking ownership of a technical system requires a willingness to learn the proper 

operating procedure and regular interrogation of the system. The reality on most small livestock farms 

LΩǾŜ ǾƛǎƛǘŜŘ ǇǊƻŦŜǎǎƛonally and for my Nuffield Farming study is that very few farm workers are 

ƳƻǘƛǾŀǘŜŘ ǘƻ άǘŀƪŜ ƻǿƴŜǊǎƘƛǇέ of the technology. Furthermore, many of these farmers will prefer to 

delegate operation to spouses or even children. 

When farmer owners fail to share their plans 

with employees, suspicions are aroused. The 

ǇŀǊƻŎƘƛŀƭ ǇƻƭƛǘƛŎǎ ƻŦ ǘƘŜ άŦŀǊƳƛƴƎ ŦŀƳƛƭȅέ 

ƳŀƴƛŦŜǎǘǎ ƻƴ ŦŀǊƳ ŀǎ ŀ άǘƘŜƳ ŀƴŘ ǳǎέ ŎǳƭǘǳǊŜ. 

These attitudes become amplified across the 

industry, creating a barrier few outside the 

farming community can penetrate ς 

indiscriminately frustrating new entrants, 

repelling new ideas and eroding consumer trust.  To encourage universal ownership, farmers should 

consult with all farm staff (including family) during the researching and implementation of any 

technological systems. Conversely proponents of technology into the livestock sectors should develop 

strategies to better engage with personnel who may fear for their livelihoods; and strategies that 

improve intra-farm communication. 

Without clear standard operating procedures, the routines of (smaller) livestock farms can be easily 

disrupted. Variables such as inclement weather, harvesting considerations, sick animals etc will force 

personnel to prioritise ς ensuring tasks which directly impact upon animal welfare are completed first. 

The importance of soft tasks (advised for optimal operation of technical systems) are easily under-

estimated particularly by personnel who have not engaged with the technology. These tasks, with no 

oōǾƛƻǳǎΣ ƛƳƳŜŘƛŀǘŜ ōŜƴŜŦƛǘ ŀǊŜ Ŝŀǎƛƭȅ ŘŜŦŜǊǊŜŘ ǘƻ άŀ ƭŀǘŜǊ ǘƛƳŜΦέ   

These micro decisions pose the greatest threat to the viability of technology on livestock farms as 

management is the consequence of decisions: thus, the management of the technology is radically 

altered from proper use. There are three fundamental issues here:  

¶ First, many farmers I have spoken with on this issue do not perceive the time spent on data 

entry as being important.   

¶ Second, many algorithms used in PLF technologies require accurate initial data for optimal 

performance: information that may not be readily available. In this situation, the farmer will 

either defer the process to a later time or populate the system with άŜŘǳŎŀǘŜŘ ƎǳŜǎǎŜǎέ.  

¶ Third, the accuracy of PLF technologies also depends upon quality measurements ς usually 

from electronic sensors which must be precisely deployed. Wireless sensors (such as those 

The least successful [technology] deployments occur in situations where 

nobody takes ownership of the system; perhaps fearful that the 

technology will replace them. - Howard Straub III 

 

The reality on most small 

ÌÉÖÅÓÔÏÃË ÆÁÒÍÓ )ȭÖÅ ÖÉÓÉÔÅÄ ȣ ÉÓ 

that very few farm workers are 

ÍÏÔÉÖÁÔÅÄ ÔÏ ȰÔÁËÅ Ï×ÎÅÒÓÈÉÐȱ 

of the technology. 
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affixed to livestock) will also be stamped with a unique identification. On a livestock farm, 

these sensors are expensive and usually reused; however, the physical demands of the 

environment in which they operate can frustrate redeployment: 

 

1. The sensor ID can become difficult to read. 

2. The attachment system used to fit the sensor to the animal can become 

compromised ς resulting in difficult attachment and position adjustment.  

Convinced that sensor deployment will take precious time, the farmer may either defer the activity to 

a later date or, challenged for time, misapply the sensor. Because of issues like these, the operator 

has inadvertently developed a strategy that reduces the efficacy of their system: further 

compromising the systemΩs perceived value. When we prioritise tasks, we are essentially sorting them 

by their perceived importance and value. On farm, a task άessential to the correct function of a 

technical systemέ ǿƛƭƭ ōŜ ŜǾŀƭǳŀǘŜŘ ŀƴŘ ŎƻƳǇŀǊŜŘ ǘƻ ǎŜǾŜǊŀƭ ƻǘƘŜǊ ŦŀǊƳ ǘŀǎƪǎΦ However, calculating 

ǘƘŜ ōŜƴŜŦƛǘǎ ƻŦ άusing the system properlyέ ƛǎ ŎƻƎƴƛǘƛǾŜƭȅ ŎƻƳǇƭŜȄ, and so the alternative task is often 

chosen.  

Selecting smaller, immediate rewards rather than larger, later ones is a cognitive bias (mental 

shortcut) known by economists and psychologists as hyperbolic discounting.  But this is not exclusively 

a livestock technology issue.  

At the W K Kellogg Biological Station, Mr Straub had identified issues with manual plate metering ς a 

device used to monitor grass growth. Walking around each paddock with a plate meter is a time 

consuming and laborious process. In inclement weather, the temptation was to compromise on 

number of readings made and the area covered; furthermore, to achieve consistent plate meter 

readings, the operator should stop walking and action the instrument vertically. For accurate 

ƳŜŀǎǳǊŜƳŜƴǘ άthe key is to make the process easyΦέ 

Their solution was to buy a C-Dax pasture meter, designed to be pulled behind an ATV as shown in the 

picture on next page. It was also realised that the operator would have to dismount and remount the 

ATV twice to enter a paddock and again to exit it -  a total of 192 dismount/mount routines would be 

required to measure the entire grazing platform. To address this, they designed and built a cage onto 

the ATV (also shown in the photograph) allowing ǘƘŜ ƻǇŜǊŀǘƻǊ ǘƻ ŘǊƛǾŜ ŘƛǊŜŎǘƭȅ άǘƘǊƻǳƎƘέ ŀŘŀǇǘŜŘ 

fences between the paddocks.  

The approach taken at the centre was to correctly identify all on-farm challenges: the requirement for 

a better measuring device as well as improved farm processes. They then developed a strategy that 

maximised the chance of success as opposed to trying to manage the system. 

 

See photo on next page 
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Figure 4: Modifications made to an ATV to facilitate grass observation, 
at the W K Kellogg Biological Station, Pasture Dairy Center 

 

 

5b.  Scenario 2.  Reliable operators, unreliable technology 
In our second scenario, we must first consider that the users of the hardware are fully competent, and 

an array of SOPs are followed. The following is a short consideration of some of the technologies 

typically used on farms: 

¶ Mobile phone 

¶ Farm robots, including an AMS system, robotic feeders and manure scraper 

¶ ¢ǊŀŘƛǘƛƻƴŀƭ άŘŜǎƪǘƻǇέ ŎƻƳǇǳǘŜǊ 

¶ Barn automation 

¶ Animal sensors / PLF hardware 

¶ Weather forecasting website / app 

¶ Social Media website / app 

¶ Superfast internet connection 

¶ CCTV system 

Should any of these technologies fail suddenly and catastrophically, the issue is apparent and 

appropriate action can be taken.  When possible, the farmer has worked with his hardware providers 

to develop contingency plans that are enacted when mission-critical hardware fails. For example, staff 

have received training and can accomplish simple AMS diagnosis themselves. For more complex issues 

they are unable to resolve, a service contract has been agreed with the local hardware supplier. 
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Figure 5: How technology is used across three domains.  (Diagram by the author) 

 

Assuming perfect operation helps us to understand how vulnerable such systems are to component 

failure. Consider figure 5, showing how a typical PLF system is constructed over three domains: 

¶ Virtual domain 

¶ Animal domain 

¶ Human domain 

 

5b.i.  Virtual domain considerations 

A relatively new frontier, the virtual domain, I believe provides unparalleled opportunities to all 

farmers. Just as the printing press advanced science, the internet platform allows for the sharing and 

dissemination of new ideas in a flash. Social media platforms enable us to establish digital identities 

that we can use to instantly share our experiences, emotions and opinions with anyone, anywhere. 

The ability to engage directly with the consumer is a fantastic opportunity for mutual understanding 

and insight.  So, the virtual domain can be likened to a universal gateway between consumer, 

producer, processor, retailer, equipment manufacturer and all other parties. It will become the driver 

for future farm innovation. 

As my topic concerns the adoption and operation of technology on farms, I have deliberately restricted 

my considerations to focus solely on matters pertinent to technical (system) function.  As precision 

livestock systems evolve, both developers and farmers can benefit through adoption of cloud 

techniques. By uploading data to their cloud systems, manufacturers can: 
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¶ Refine their algorithms and develop new ones before deploying in the field.  

¶ Identify potential hardware problems and develop a remedial strategy before catastrophic 

failures occur. 

¶ Identify operational deficiencies and provide guidance to the customer 

¶ Offer a back-up facility for farm data 

¶ Provide real-time support 

The benefits to customers are derivatives of these innovations ς for example continuous data backup 

is incredibly useful in the event of on-farm hardware failure.  It was the processing of aggregated farm 

data that made many of the cutting-edge discoveries that I witnessed during my travels possible. 

Individual farm datasets are of very little value for development purposes ς however that is not to say 

they are not without value.  

The main threat to the viability of agriculturally-focused cloud services will not originate on farm but 

from the developers and legislators. Any perceived threat to privacy or an abuse of trust is likely to 

galvanise farmers into abandoning that platform. A secure and reliable internet connection is essential 

for any cloud service to operate effectively. Rural geography and sparse populations deter competitive 

deployment of fast internet in the countryside: this is the reality observed in the UK, USA, Australia 

and Japan. Alternative technologies such as mobile or satellite internet are not without issue and are 

not universally available.  

The migration towards cloud applications in general is fundamentally changing software development 

and support. Previously, stand-alone computer programmes (software) were developed to be 

compatible with a given computer operating system. The operating system was designed for stability; 

thus, the software should run indefinitely providing its host operating system does. As the operating 

system matured to capitalise on changes in internet and computer technology, software developers 

were encouraged to deploy regular updates to ensure compatibility.  

To ensure user satisfaction and security, this trend of deploying frequent, small updates has continued 

onto cloud applications. For example, in the year leading up to November 2014, the Amazon Apollo 

deployment service (http://www.allthingsdistributed.com/2014/11/apollo-amazon-deployment-

engine.html) άǿŀǎ ǳǎŜŘ ŦƻǊ рлa ŘŜǇƭƻȅƳŜƴǘǎ ǘƻ ŘŜǾŜƭƻǇƳŜƴǘΣ ǘŜǎǘƛƴƎΣ ŀƴŘ ǇǊƻŘǳŎǘƛƻƴ ƘƻǎǘǎΦ ¢ƘŀǘΩǎ 

an average of more than one deployment each second.έ !ǎ ŎƻƴǎǳƳŜǊǎ ōŜŎƻƳŜ ŀŎŎǳǎǘƻƳŜŘ ǘƻ ǘƘƛs 

pace of new feature implementation and security updates in their favourite applications, the old 

software development approach fails.  

Typically, the development pace of software to accompany equipment such as milking machines was 

dictated by the rate of hardware development. This will no longer be the case in future. As cloud 

platforms mature, there will be an acceleration in understanding. Deployment of novel algorithms will 

lead to the replacement of old management standards providing competitive advantages to those 

farmers engaged with the system. To survive, manufacturers must be prepared to develop and deploy 

software updates at a pace not determined by them, but by the market and research. 

 

5b.ii.  Animal domain considerations 

This is the realm of the livestock and technology designed to:  

http://www.allthingsdistributed.com/2014/11/apollo-amazon-deployment-engine.html
http://www.allthingsdistributed.com/2014/11/apollo-amazon-deployment-engine.html
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1. Observe and measure bio-responses 

2. Manipulate the livestock environment   

Monitoring technology is designed to function and operate in the environment under consideration. 

For example, in a laboratory- or factory-based process, the sensors are subject to a consistent 

environment for which adequate protection can be designed. The more variable the environment, the 

greater the challenge to protect the hardware without sacrificing performance. In PLF (Precision 

Livestock Farming) systems, most monitoring technology is situated in the animal domain which is a 

highly variable environment. Commercial equipment destined for use in the animal environment 

must: 

1. Be positioned to be free from mechanical interference (by animals or farm machinery) 

2. Function with exposure to: 

a. Livestock 

b. Moisture  

c. Temperature fluctuations 

d. Dust 

e. Manure 

f. Poor air quality (including corrosive gases) 

g. Variable power quality 

h. Aggressive cleaning agents (for example in a milking parlour)   

Additionally, equipment designed to be fitted onto livestock must also be robust enough to withstand 

violent blows, yet yield (break off) should animal welfare become an issue. And hardware designed 

for use inside the animal (for example a bolus) must comply with stringent regulations pertaining to 

food safety. Finally, any equipment mounted on livestock will require a power source and wireless 

communication with sufficient power to communicate with the supporting ecosystem.  

Irrespective of the quality of hardware design, every component positioned in the livestock realm is 

susceptible to contamination or mechanical force. Technical processes such as wireless 

communication are also vulnerable to interference or may even be affected by animal location.  Left 

unchecked, the cumulative effects of these environmental challenges will eventually overwhelm 

hardware, leading to component failure; a scenario that many systems have evolved to detect. 

However, in these situations, there is a prolonged transition from correct component function to 

failure, ergo data integrity may be compromised before the component is deemed to have failed. 

Because PLF (Precision Livestock Farming) systems fundamentally rely on continuous accurate 

measurements, the gradual erosion of data integrity is a critical problem.   

Signal-processing techniques, including machine learning, may provide a mechanism to alert 

operators of issues; however, this is a virtual manifestation born of the physical world, and it is here 

(in the animal domain) that solutions must eventually be implemented. 

To prevent issues, farmers using PLF systems should implement maintenance plans in the animal 

domain. These should include monitoring sensor positions on livestock and adjustment; and 

monitoring and maintenance of associated hardware deployed in the livestock environment.   
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5b.iii.  Human domain considerations 

The human domain is where all logistical endeavours and operational activities converge, and the 

greatest threats to PLF systems originate here. 

Having now measured the bio-response with sensors, the data is collected (via readers in the animal 

domain) for further processing by technology situated ƛƴ ǘƘŜ ƘǳƳŀƴ ŘƻƳŀƛƴ ŀƴŘκƻǊ άŎƭƻǳŘέ ǎŜǊǾƛŎŜǎΦ 

The human domain exposes hardware to less environmental and physical challenges (than the animal 

domain) although some risks are shared - such as electric quality.  

Functionally, the human domain is where software or web applications are used to populate the PLF 

system with essential data required for operation, and actionable information is presented to the user. 

This is also how PLF technologies implement managerial objectives, themselves a consideration of: 

¶ Legislative obligations 

¶ Farm strategy 

¶ Consumer demands 

¶ Environmental sensitivities 

Legislative requirements relating to what information is held per animal on farm varies from country 

to country (and state to state). Furthermore, official (governmental) agencies may demand that 

certain information be shared with them. Reconciling these two requirements to satisfy legislation in 

all their operational territories is a demand on resources most developers of PLF technology are 

unwilling to commit. 

Livestock farmers subject to legislation will achieve compliance via either a legislative portal (e g 

government website), paper documentation or farm management software. Farm management 

software is not a precision farming technology: the former features a hardware element, the latter 

does not; nonetheless, demands upon the farmerΩǎ time exposes farm management systems to similar 

risks of inaccurate, poorly timed data entry. 

For example, PLF systems require accurate data relevant to the system if they are to work well. For 

example, a dairy system may require animal identification number, breed, birth date, sex, service date, 

calving date and a sensor identification number.  

For farms without herd management software, this information (if recorded) will likely be distributed 

across several different event diaries which will require collation before being entered onto the PLF 

system. For farms using a management programme, all legislative information will be available but 

other information which is subject to voluntary submission (for example service date) may not be, for 

reasons previously discussed.  

A comment: 

Sensors affixed to livestock have been designed to work at specific body locations. To 

achieve this, a snug fitment is preferable with some consideration given to animal 

growth (e.g. not too tight). But an animal may also lose condition as a function of 

health status, feeding policy etc. Hence a properly positioned sensor may become 

slack and fail to operate optimally despite the hardware function being okay. 
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¢ƻ ŀǾƻƛŘ άŘƻǳōƭƛƴƎ ǳǇέ ƻƴ Řŀǘŀ ŜƴǘǊȅΣ Ƴƻǎǘ ŦŀǊƳ ƳŀƴŀƎŜƳŜƴǘ ǎƻŦǘǿŀǊŜ Ŏŀƴ ŜƭŜŎǘǊƻƴƛŎŀƭƭȅ ƭink with 

established PLF system manufacturers. Users will select one dominant system for data entry which 

will synchronise (either manually or automatically) with the subordinate application ς usually the PLF 

system. 

 

To clarify the above argument, a brief summary of the detailed points made in Scenario 1 (sub chapter 

5a) and Scenario 2 (Sub chapters 5b and 5b.i-iii) is given overleaf.   

 

Case Study: Kurtland Farms 

Kurtland Farms is a third-generation dairy farm in Berks County, Pennsylvania and 

is owned by Tim and Deborah Kurtz. In March 2012, they moved into their new 220 

cow free-stall barn with 4 AMS machines, automated manure handling and 

treatment and ventilation. 

Tim described himself as a competent and experienced PC user, having first started 

ǘƻ ǳǎŜ ŎƻƳǇǳǘŜǊǎ ŦƻǊ ōǳǎƛƴŜǎǎ ǇǳǊǇƻǎŜǎ ƛƴ ǘƘŜ мфулǎ ǿƛǘƘ άa{-5h{έ ƻǇŜǊŀǘƛƴƎ 

system. Since then, they have always used electronic records on farm, and Tim has 

installed his own CCTV system as well as learning to fix internet issues. 

To run his operation, Tim uses 4 different primary software systems: 2 on his PC 

and another 2 on his phone. All data entry is either performed on PC-Dart software 

on the office computer or on the PC-DaǊǘ ƳƻōƛƭŜ ǇƘƻƴŜ ŀǇǇ άtƻŎƪŜǘ 5ƛŀǊȅέΦ ¢ƘŜ 

PC-Dart system then synchronises with the AMS software. 

 

Figure 4: Coping with multiple technologies at Kurtland Farms, Pennsylvania 

Tim observed that support from PC-Dart was better than that offered by the AMS 

providers; and support was an important consideration for them. Like other 

farmers invested in farm technology, the Kurtzes had learnt to undertake much of 

the essential maintenance themselves and manage some breakdowns.  
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5e.  Summary of ǘƘŜ ǘǿƻ άǘƘƻǳƎƘǘ ŜȄǇŜǊƛƳŜƴǘǎέ ƻǳǘƭƛƴŜŘ ƛƴ рŀ ŀƴŘ рō ŀōƻǾŜ 
 

 

 

 

 

 

 

 

 

 

 

The success of (a new) technology deployed on a livestock farm is not assured by mere hardware 

reliability alone.  Those wishing to implement novel systems must engage with all stakeholders, 

including farm staff who may feel undermined or threatened by the introduction of new technology.  

Manufacturers must develop their platforms to accommodate evolving legislative and consumer 

demands, and develop strategies to overcome challenges imposed by geography and the rural 

workforce: 

¶ Internet reliability 

¶ Limitations and availability of deployment/support workforce 

¶ Limitations of operational workforce 

¶ Environmental sensitivities 

Such challenges are not unique to agriculture: indeed, their resolution may come from greater 

collaboration between rural businesses.   

 

 

 

 

  

1. The first (thought experiment) is to assume perfect technology, so all 

failures are down to human behaviours on farm.  This forces us to conclude 

that: 

a. Poorly developed SOPs are an issue. 

b. Tech is not always understood or embraced by all stakeholders: 

therefore its operation will be compromised. 

c.  

2. The second (thought experiment) is to assume perfect on-farm operation, 

so all failures are down to: 

a. Vulnerability to failures in other technologies (internet etc). 

b. Hardware deployment/vulnerability in animal environment. 

c. Poor design: i.e. a lack of insight from the designer on how the 

technology will be used or the challenges (both practical and 

legislative) that face the operator. 
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6.  Managing for different purposes 
 

Prior to the advent of PLF systems, farmers identified two separate needs: to manage farm livestock 

for legislative purposes on the one hand, and a need to manage livestock for practical purposes on 

the other. 

Distinguishing between these needs helps us understand the current situation - as one demand could 

be satisfied with paper (and software) but the other required hardware development. Two distinct 

types of solution providers emerged: software houses and equipment manufacturers. Software 

houses traditionally operated on a national level, developing solutions that helped with farm 

management and compliance. Processes such as development, testing, sales, deployment and support 

ǿŜǊŜ ŀƭƭ ǇŜǊŦƻǊƳŜŘ άƛƴ ƘƻǳǎŜΦέ  

Equipment manufacturers operated internationally, developing hardware to improve livestock-

orientated tasks. Development and testing were carried out άƛƴ-ƘƻǳǎŜέ ōǳǘ Ǉrocesses such as 

hardware installation, maintenance and fault resolution would be offered locally by dealers or 

franchisees. The dealer network developed complementary skillsets to support hardware. As 

equipment sophistication increased, the development of an associated software component became 

necessary ς requiring new installation and support competencies, alien to most of the incumbent 

agents.  

The industry has evolved with manufacturers able to provide structured training to technicians; 

however, these personnel are seldom specialists in both hardware and software; consequently, their 

ability to provide effective cross-platform support is limitedΦ ¢Ƙƛǎ ŎƻƴǘǊŀǎǘǎ ǿƛǘƘ ǎƻŦǘǿŀǊŜ όƘƻǳǎŜǎΩύ 

support staff whose sole focus is software ς here customer support is perceived to be better. 

Ambitious equipment dealerships will have developed a strategy to provide adequate support for both 

hardware and software ς with the business loyal to one or two brands. The exodus of youngsters from 

the countryside - who mostly have inherently greater facility with digital developments - is not only a 

challenge to farm business, but to all business with rural interests. This has implications for how 

technology is both installed and supported on farm.  

Deploying and supporting hardware in a livestock environment presents a unique set of challenges: 

working conditions can be tough, dirty and dangerous. Tools and equipment used during the 

installation will usually require thorough cleaning and few people are prepared to undertake the work. 

Incumbent hardware manufacturers can utilise their existing, loyal network of dealers or franchisees 

to deploy new innovations.  For non-traditional manufacturers, access to a competent network of 

installers is a significant challenge that hinders the introduction of their innovation onto livestock 

farms. This has forced them to consider novel installation mechanisms, collaborating with other firms 

with on-farm interests such as veterinary practices, genetic, and feed firms. Such collaborations are 

leading to a paradigm shift in not only in how technology is installed on a farm but also on how it is 

used and supported.  

Veterinarians, semen companies and feed firms are capitalising upon the potential of technology. 

Hasegai Dairy Farm is situated in the Hyǁgo tǊŜŦŜŎǘǳǊŜ ƻŦ WŀǇŀƴΩǎ Ƴŀƛƴ ƛǎƭŀƴŘ Honshu. The farm is run 
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by Mr Imanaka Katsunori, whom has farmed since Heisei 11 (2000). In Heisei 22 (2011) the business 

embarked on an ambitious expansion project by: 

¶ Constructing an American-style free-stall barn for the dairy herd. 

¶ LƴǎǘŀƭƭƛƴƎ !ǎƛŀΩǎ largest rotary herringbone milking parlour, complete with Auto-ID 

(commissioned 2012). 

¶ Construction of compost processing and storage facility. 

 

Farm labour is undertaken by a team of 4 Japanese, 4 Philippine workers and Mr Katsunori himself. 

The herd consists of 500 animals with 420-430 milking at any moment in time. Calves are reared in 

the (on-farm) calf facility for 6 months before being moved to Hokkaido for further rearing. They will 

remain in Hokkaido until 2 months before calving. Mr Katsunori travels extensively to both the USA 

and Europe to research equipment and the latest farming trends. He is very keen to adopt new 

technologies and systems; unfortunately, this philosophy has not always served him well with several 

redundant systems about the farm.  

 

 
Figure 6: Mr Imanaka Katsunori with me beside one of his rice paddies, 

 IŀŜƎŀƛ 5ŀƛǊȅ CŀǊƳΣ IȅǁƎƻ tǊŜŦŜŎǘǳǊŜΣ WŀǇŀƴ 

 

In addition to the milking system, a separate collar-based oestrus detection (activity monitoring) 

system was used for effective reproductive performance. Mr Katsunori explained how the data entry 

routine used to be a three-step process: 

  

1. Animal information would be entered onto the milking system. 

2. Animal information would be entered onto the activity monitoring system. 

3. The official government system would be updated. 

 

To simplify this process, a farm management programme was installed for data entry. This programme 

would then synchronise with both milking and activity monitoring systems. However, the 

management programme was deemed unnecessarily complex and expensive with software support 

being provided by one person for the entirety of Japan; it was subsequently decommissioned. The 

ǎƻŦǘǿŀǊŜ ǘƘŀǘ ŀŎŎƻƳǇŀƴƛŜŘ ǘƘŜ ƳƛƭƪƛƴƎ ǎȅǎǘŜƳ ǿŀǎ ŘŜǎŎǊƛōŜŘ ŀǎ άǎǘǊŀƴƎŜ ŀƴŘ ŘƛŦŦƛŎǳƭǘ ǘƻ ǳǎŜέ ǿƛǘƘ ŀ 
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decision made to disable most of the offered features - only basic identification and milk yield 

recording features remained in operation. The technological bloodletting did not end there ς as the 

activity monitoring system aged and collars failed, they were not replaced with new and this system 

too was finally removed.  

 

At Hasegai, the technologies per se ŘƛŘƴΩǘ ŦŀƛƭΤ however, their perceived benefit to the business was 

considered less than the cost of operation. A confluence of cultural and support considerations 

compromised system usability to a point where the product was deemed worthless. The arrangement 

of the supply chain severed any possible farmer-manufacturer communication; the deployed 

technology was predestined to fail and trust in the manufacturers irreparably eroded.  

Veterinarian Dr Hiromichi Ashizawa is a trusted partner with significant influence at Hasegai dairy 

farm. At the farm, Dr Ashizawa provides an advisory service to Mr Katsunori concerning:  

1. Calf rearing  

2. TMR formulation  

3. Herd fertility and performance 

Dr Hiromichi Ashizawa is a veterinarian and esteemed nutritionist and his services are sought all over 

Japan. He explained that Mr Katsunori (the farmer) would email his office every week to submit a 

reproduction report and a file containing milk production data from the milking machine software. 

This information would then be loaded into an American software package, licensed to Dr Ashizawa 

for analysis and reporting. His other clients similarly submit farm records to his office via email or 

facsimile machine. Sufficient data was submitted (daily) by facsimile to keep two people in permanent 

employment as data transcribers. The free stall barn built during the expansion project did not 

perform as well as hoped, with inadequate ventilation being identified as the underlying issue. Several 

different ventilation systems for the barn were considered; however, the design proposed by Dr 

Ashizawa was chosen and implemented, despite being more expensive than the alternatives. With 

access to herd performance data, Dr Ashizawa has a 

proxy for the effectiveness of the new barn 

ventilation ς and will advise the farmer, Mr 

Katsunori accordingly. 

Because Dr Ashizawa is moving toward a 

άǇǊŜǾŜƴǘŀǘƛǾŜέ ǾŜǘŜǊƛƴŀǊȅ ǎŜǊǾƛŎŜΣ ƘŜ Ƙŀǎ ǇǳǎƘŜŘ 

the boundary of his influence to cover the barn 

environment. During farm visits, he can discuss any 

concerns with Mr Katsunori, advise on corrective 

action and propose how to evaluate the efficacy of 

the correction. Support from the equipment 

supplier may still be necessary; however, Dr 

Ashizawa is effectively intervening before minor 

issues become failures.   

For Dr Ashizawa to fulfil his objective of preventa-

tive medicine effectively, both the equipment Figure 7: Dr Ashizawa at Hasegai Dairy Farm,  
IȅǁƎƻ tǊŜŦŜŎǘǳǊŜΣ WŀǇŀƴΦ 




































