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Did you know that over 620,000 miles of fence stretch across the United States? That’s equal to a trip to the moon and back, and then halfway there again! (1) Building and maintaining fence is a huge and integral part of any rancher’s occupation! The environment poses a constant battle of ranging winds, falling trees and unwavering fires. Not to mention the constant deterioration over time and by continuous livestock use.
But what if we could channel that time and effort into something that would not only minimize the labor-intensive work of building fences, but also gives us a tool to monitor the WAY our animals graze, as well as a way to better understand our pastures, our rangelands, and our livestock?  
Virtual fencing is a relatively new technology that has the potential to improve grazing management without physical fences by providing GPS tracking of livestock around the clock.
So, how does it work? Designated livestock, ranging from cattle, goats, sheep or any grazing animal, wear collars that communicate animal location in relationship to a virtual fence boundary connected via tower or cellular connection. (2) The producer is notified with collar status, GPS location, and any virtual fence interaction.
Virtual fence retailers sell either collars and the tower or collars that directly communicate with a cellular tower, and you choose, depending on which choice works best for your farm or ranch. The tower relays a signal from the collar’s GPS location to your computer or cell phone-based system. 
 	Each animal receives audio and electrical cues depending on its relationship to the boundary set in place by the rancher. When the animal approaches the designated boundary, the device will produce an audible warning. When livestock cross the boundary the collar will give an electrical pulse, similar to that of an electric fence. Studies show that livestock quickly learn to respect this invisible boundary just like a physical fence. The research reported about the containment rate of virtual fencing has a 90% success rate or higher. (3)(4)
Livestock are trained through a 4-5 day system within a physical fence where they are able to test and become familiar with both the audible cue and electrical pulse zones. Ranchers are able to experiment with both inclusion and exclusion fencing specialized for their operation. 
This past summer I had the opportunity to work at the Central Grasslands Research Extension Center in Streeter, ND. There we implemented several research trials revolving around virtual fence. Virtual fence creates a greater platform for more conservation friendly fencing designs, such as rotational grazing.
Rotational grazing practices are a management method that consists of producers moving their livestock to different pastures every few days to months to improve grazing efficiency and prevent spot overgrazing. (5)(6) Traditional fencing, because of labor and cost concerns, significantly limits implementing rotational grazing.  The more rotations, the more fence, the more money the rancher must spend. However, with virtual fencing the outcome is much different.  The rancher can manage his/her rotations right from their laptop or phone based on their opinions and preferences, with no physical fence required. Systems allow the rancher to plan out their yearly rotations easily and effectively. Using planned grazing rotations isn’t just beneficial for  livestock, but also for the land.
  	Virtual fences provide increased management flexibility as they can easily be moved or adjusted to improve grazing distribution, increase harvest efficiency, and enhance conservation. Virtual fencing isn’t just for ranches but is also giving new and exciting opportunities for conservationists, wildlife experts and ecologists all around the world. (7)
With any new and aspiring technology, there are always concerns and challenges. Virtual fencing is no different.  While the technology of moving fences and redesigning rotations may be at our fingertips, certain problems can arise. The largest concern or question is whether virtual fencing is cost effective.
The answer entirely depends on individual operation goals and purposes. Ranchers all around the United States spend thousands, if not millions of dollars on fencing every year! The bare minimum cost of fencing these days is easily over $10,000/mile. Virtual fencing can be a great and less costly alternative
There are multiple emerging brands and resources that can quickly be tailored to each individual operation. Companies within this new arena include Vence, Gallagher, NoFence, and Halter. Each has differences that can be specialized to work best for each rancher and farmer. Price and installation of towers and collars vary depending on company and need.
Another concern is compromised GPS signal because of terrain and topography. As a result, livestock could wander out of the designated fenced locations. This can even be a challenge with traditional fencing as well.
The next concern is solar charged towers and collars. While using the power of the sun as an environmentally friendly option, there won’t always be complete sun, resulting in tower or collar signal potentially failing.
 	In summary, virtual fencing trials have demonstrated an improved grazing efficiency, increased cost effectiveness, and reduced labor compared to traditional fencing. Some studies have shown virtual fencing is most cost effective with larger ranching operations. This technology allows real-time monitoring, increases animal husbandry and a greater sense of awareness to the land with less labor inputs, resulting in better management and conservation. With the right amount of foresight our rangelands can develop into a healthy platform for grazing, wildlife, and biodiversity.  Virtual fencing is quickly becoming a sustainable solution to the traditional difficulties surrounding physical fencing, leaving ranchers and farmers with an advanced way to care for their natural resources and livelihood while creating a better resource for the next generation.
Thank you for your time and attention. Are there any questions?
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