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Many factors contribute to the welfare of veal calves; these include housing and environment, nutrition, handling and caretaking practices, herd dynamics and the production and transportation of the calves at the end of their lives. It is difficult to determine, when comparing facilities, which one has the better welfare since there is no one definition of good animal welfare. However in 1983, Duncan and Dawkins suggested a broad working definition that animal welfare should consider physical and mental health, as well as whether the animals are in harmony with their environment.  In this report, two veal facilities, Aster and Periwinkle farm, will be compared to determine which has the best welfare for their calves. 
[bookmark: _GoBack]The first welfare comparison is with regard to housing and management. The management of both farms is of very high quality. Periwinkle Farm has 180 calves and Aster has 240 calves. Both are housed in the same group numbers and both farms house calves of the same age together. Both facilities have clean barns with good ventilation and lighting. Therefore, in all these areas the calves’ welfare is equal. Periwinkle, however, keeps their calves in standing stalls with slatted hardwood floors until they are six weeks old, and then move them to small pens with four other calves. This makes it easier to treat the calves when needed and give them their vaccines; however restricts the calves’ movement and exploration (Bokkers, 2001). Also, for the first six weeks of their lives they are deprived of social contact, which is now commonly accepted as reducing welfare (Bokkers, 2001). Aster houses calves in groups of 60 in large pens with concrete floors covered with heated rubber mats. From a welfare perspective, group housing is preferable to individual housing as it enables calves to run, play and have social interactions with other calves, as well as allows them to choose a suitable resting area (Abdelfattah et al., 2013), thus Aster Farm has the welfare advantage in this regard. 
The next comparison to be made is that of farm management. Aster Farm is run by Margaret, who has much experience though no formal education, with help from her husband who helps with the more labor-intensive work such as training the calves to use the automatic milkers. Periwinkle is managed by a well-educated man with a BSc in Agriculture who visits the farm three times a week. This farm also has a full time barn manager who checks on the calves four times a day, whereas Margaret is in the barn most of the day checking up on the calves. I believe the experience that Margaret gained growing up on farms makes up for her lack of formal education and the fact that she is constantly monitoring and checking on the calves is what makes this welfare comparison equal. However, the calves that each farm receives differ in that Periwinkle Farm receives all their calves from contract farms, therefore it is known that they have all received the colostrum that is crucial to their health. Whereas Aster only receives 70% of their calves from contract farms, the other 30% come from auctions. The cows that come from auction are assumed to have had colostrum, however there is no guarantee. This could lower the welfare of the animals, as calves need colostrum in order to have strong immune systems as they grow (Besser and Gay, 1994). The fact that Aster buys calves from auction is in my opinion, a slight welfare disadvantage as they are bringing in calves which may be sick or carrying disease and they also travel farther which causes stress. Though they do have an all in/all out policy, this means all the calves come and go as one entire unit, thus protecting future calves from potential disease. Both farms give their calves the same vaccinations and both perform hemoglobin tests when they first arrive, though Periwinkle continues to test a random sample of 20%, whereas Aster Farm only tests the calves showing signs of anemia: lethargic behavior, lack of appetite, exercise intolerance, etc. This may be considered a welfare advantage for Periwinkle Farm however Margaret spends most of her days in the barn and she is able to monitor the calves all day, therefore she is able to detect other possible malaise or injury as well as anemia. Therefore, there appears to be a slight welfare advantage for Aster Farm for this comparison.  
The next comparison is the welfare of the calves during the majority of their lives. Frustration is a large welfare concern with livestock, and it occurs when an animal has a natural tendency to behave in a particular way however is prevented from doing so.  The calves at Periwinkle Farm show signs of frustration through their behavior. They are recorded spending 5% of their day prepuce sucking, which is a displacement behavior found in calves which do not have their biological need to suckle satisfied. This is due to the calves being bucket fed, versus the calves at Aster, which are fed through automatic milk dispenser with artificial teats. The former did not demonstrate any displacement behaviors and thus have a substantial increase in welfare.  Another comparison with the two farm’s feeding regiments is that Periwinkle feeds twice a day at scheduled meal times, whereas Aster’s calves get to eat whenever they see fit. Both farms feed the same total amount, however it is more natural for the calves to eat when they want to, as when calves are with their mothers they suckle whenever they are hungry, not at predetermined times throughout the day. This creates a slight welfare advantage for the calves at Aster Farm. There is one last comparison involving the calves’ feed. Laura Webb (2012) in her research indicates that calves deprived of opportunity to ruminate display abnormal oral behaviors, such as prepuce sucking. It is commonly known that feeding veal calves with adequate roughage is necessary in order to enrich their environment (Neindre, 1993).  Aster Farm feeds their calves milk replacement as well as pellets and chopped straw, which provides them with something to ruminate on. Thus Aster Farm has a sizeable welfare advantage in this regard, since Periwinkle feeds only milk replacement, which does not allow for ruminating opportunities.  
The next comparison is the mortality rates at each farm. At first one may think that Periwinkle has a lower mortality rate and therefore they must have the welfare advantage. This is not the case. Aster farm does have an overall higher mortality rate, however the majority of their mortality comes from calves culled due to diarrhea, which is most commonly caused by viruses, bacteria and parasites. According to Robert Holland (1990), early immunity in farm animals depends almost entirely on the calf obtaining antibodies from colostrum.  Thus the calves that Aster Farm obtains from auction will be much more likely culled from diarrhea due to their suspected lack of colostrum. This welfare disadvantage has already been accounted for and is not directly related to the care the calves receive while at Aster Farm. Also, when the deaths related to diarrhea are removed from total mortality, Periwinkle has a higher mortality rate due to respiratory infections. This is most likely caused by the higher ammonia levels in their barn as a result of the faecal matter build up, as their barn is only cleaned every two days. It has been determined that dryness and cleanliness are the most important characteristics of the resting area (Stull and Reynolds, 2008) when it comes to the calves’ health and comfort. Aster Farm has much lower ammonia levels and therefore has lower mortality due to respiratory infections; for this reason Aster Farm is believed to have the welfare advantage with regard to mortality rates. 
The last comparison deals with production. Both farms ship all calves in a room at once and at about the same weight. Both use the same transportation company and ship their calves to the same slaughter plant. However Periwinkle Farm has a slightly shorter travel time. There is only a slight difference however it does cause a slight welfare advantage for Periwinkle, as the transportation process is extremely stressful for the cows, due to the noise and the high shipping densities. Stress appears in animals when they experience a change in environment, which then stimulates a bodily response to restore homeostasis (Odore et al., 2010). It is now well known that transportation of bovine causes dramatic increases in glucocorticoid levels released (Ishizaki and Kariya, 2010), which is the body’s response to stress. When a calf is stressed before slaughter, it affects the quality of the meat as it produces dark cutting meat, which is difficult to sell. This is most likely the reason why only 40% of Aster’s veal reaches the high New York markets versus Periwinkle’s 80% due to their shorter travel time. However, welfare only deals with the calves when they are alive and therefore Periwinkle Farm has a slight welfare advantage with regards to the transportation to slaughter as their calves travel a shorter distance thus are slightly less stressed. 
In closing, neither farm is in a welfare crisis where their calves live dreadful lives. Both try their best to ensure their calves are happy and healthy. Each farm has some advantages and disadvantages, however I believe that Aster farm has better overall welfare for their calves. They show less signs of frustration, they live more natural lives with more social contact, they have a wider diversity in their food and they spend some of their time playing where Periwinkle’s calves do not. Overall, animal welfare is a very important consideration when it comes to livestock husbandry. 
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