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Abstract: Marino and Merskin’s (2019) review contains key information about the complexity of 
sheep and their intelligence level, but lacks practical application. The key to making any long-term 
changes to sheep welfare at an industry level is by generating research that is practically relevant 
to the sector. The practical application of research should be considered at the design stage and 
in consultation with producers. Additionally, thought needs to be given to how the practical 
application of the research will be transferred to those people directly involved in animal care 
(e.g. producers, stockpersons, etc.). Focusing on the practical relevance and application of 
research at all stages of the process will foster changes to long-held beliefs and attitudes. 
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1. Introduction 

Marino and Merskin’s (2019) review highlights key research demonstrating that sheep 
are complex, intelligent individuals, dramatically contrasting the [often still held] view that 
sheep are “unintelligent and passive”. In their conclusion, Marino and Merskin state that they 
“…hope that this comprehensive analysis….will serve as a foundation for reconsidering the use 
of sheep as commodities in modern agricultural production…”. How do we do this? How do we 
ensure that the valuable research that has been reviewed actually makes a difference to sheep 
within the production industry? 
 
2. Application of research  

Echoing the comments of Horback (2019), we need to apply this knowledge effectively 
in order to make a difference to sheep welfare and this means more than simply carrying out 
the research (Grandin, 2003; Baker, 2019). The main area in which sheep are used is agricultural 
production and therefore will be the focus of this commentary. In order to get scientific 
research into agriculture three key components are required; 1) consider the practical 
applications of the research at the project’s design stage, 2) transfer the practical application of 
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the knowledge to those people directly involved in animal care (e.g. producers, stockpersons, 
etc.), and 3) change long-held beliefs and attitudes.  

 
2.1. Research design 
As scientists we need to understand the differences between what makes good 

experimental design and what is practically transferable to the sector. The methods and 
procedures that might be suitable for a research or clinical setting are often not suitable for the 
everyday workings on a farm (Grandin, 2014). Phillips (2019) rightly points out that “sheep are 
as intelligent as they need to be”, and Vonk (2019), Peña-Guzmán (2019) and Pellis (2019) 
discuss in their commentaries the importance of considering research from the sheep’s point of 
view. The consideration to the practical application of the research should be intrinsic at the 
stage of conception. This should include implemental changes that can be of actual benefit to 
the sheep within a production-based setting.  

 
2.2 Knowledge transfer 
Grandin’s 2003 paper details just how difficult the transfer of research to industry can 

be. Uptake of any new method of handling, technology, and welfare assessment tool takes 
time, and a lot of effort is required by the researcher to ensure that it is correctly maintained. 
Dodunski (2014) states that producers are more hands-on learners and like to see and 
understand practical examples demonstrated by other successful producers in their local area. 
Producers are more likely to implement changes if they see it being successful on other farms 
(Dodunski, 2014; Wood et al., 2014). There are a number of schemes that promote producer to 
producer knowledge transfer (e.g. In England, LEAF demonstration farms, in Wales, the Farming 
Connect project, and the global McDonalds Flagship Farmers project). If research is 
conceptualized alongside the producer and carried out on farm, transfer of knowledge should 
be easier. Researchers need to work closely with a few select producers who are able to then 
show other producers the benefit of the research. It is the producers that make a direct 
difference to the welfare of their animals (Hansson and Lagerkvist, 2014), and therefore they 
need to play a key part in the transfer of knowledge. 

 
2.3 Changing attitudes 
One of the most important aspects of making long-term changes to animal welfare is 

changing attitudes, but it is also the most difficult. Even if one or two producers do make 
practical changes which bring about welfare and production improvements, it does not mean 
that these changes will continue (Grandin, 2003), or that they will be transferred to others. 
Successful knowledge transfer is based on mind-set and interpretation of information 
(Hoischen-Taubner, et al. 2018). A person’s emotions and personality will affect whether they 
take up any changes (O’Kane et al., 2017), not evidence as Porcher (2019) rightly points out in 
her commentary. Evidence is still an important aspect of knowledge exchange, but the evidence 
must be strong enough (Higgins, 2013). At the moment, there are aspects within Marino and 
Merkin’s review of the evidence that are questionable.  
 
3. Conclusions 
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In order to make a difference to animal welfare, research needs to be successfully 
applied to industry. This will be easier if research is planned alongside those that have a direct 
involvement in the care of sheep. Carrying out research on farm demonstrates its practical 
application and provides a working example to other producers. Practical evidence-based 
research should allow for long term changes to attitudes and behavior in those directly involved 
in sheep welfare. 

Changes take time and effort and it should not be left down just to the producer to 
make these changes. Researchers need to consider the practical application at all stages of the 
research process if it is to make a successful difference to the welfare of sheep. 
 
References  
Baker, L. (2019). Is knowing enough to change human attitudes and actions? Animal Sentience 

25(4) 
Dodunski, G. (2014). Knowledge transfer to farmers. Small Ruminant Research, 118(1-3), 103-

105 
Grandin, T. (2003). Transferring results of behavioral research to industry to improve animal 

welfare on the farm, ranch and the slaughter plant. Applied Animal Behaviour Science, 
81(3), 215-228 

Grandin, T. (2014). Animal welfare and society concerns finding the missing link. Meat Science, 
98, 461-469. 

Hansson, H and Lagerkvist, C.J., (2014) Defining and measuring farmers’ attitudes to farm 
animal welfare. Animal Welfare, 23, 47-56 doi: 10.7120/09627286.23.1.047 

Higgins, H. M., Green, L. E., Green, M. J., & Kaler, J. (2013). How does reviewing the evidence 
change veterinary surgeons’ beliefs regarding the treatment of ovine footrot? A 
quantitative and qualitative study. PLoS One, 8(5) 
doi:http://dx.doi.org/10.1371/journal.pone.0064175 

Hoischen-Taubner, S., Bielecke, A. & Sundrum, A. (2018). Knowledge transfer regarding the 
issue of animal health. Org. Agr. 8:105–120 DOI 10.1007/s13165-017-0175-9 

Horback, K. (2019) Applied cognition research to improve sheep welfare. Animal Sentience 
25(18). 

Marino, L., & Merskin, D. (2019). Intelligence, complexity, and individuality in sheep. Animal 
Sentience 25(1) 

O’Kane, H., Ferguson, E., Kaler, J., & Green, L. (2017). Associations between sheep farmer 
attitudes, beliefs, emotions and personality, and their barriers to uptake of best 
practice: The example of footrot. Preventive Veterinary Medicine, 139(Pt B), 123-133. 
doi:10.1016/j.prevetmed.2016.05.009 

Pellis, S.M. (2019) Guilty as charged. Animal Sentience 25(19) 
Peña-Guzmán, D.M. (2019) Casting a sheep’s eye on science. Animal Sentience 25(6) 
Phillips, C. (2019) Sacrificial lambs. Animal Sentience 25(2) 
Porcher, I.F (2019) On the sentience of sheep and other useful objects. Animal Sentience 25(8) 
Vonk, J. (2019) Pulling the wool from our eyes. Animal Sentience 25(3) 
Wood, B. A., Blair, H. T., Gray, D. I., Kemp, P. D., Kenyon, P. R., Morris, S. T., & Sewell, A. M. 

(2014). Agricultural science in the wild: A social network analysis of farmer knowledge 
exchange. PLoS One, 9(8) doi:http://dx.doi.org/10.1371/journal.pone.0105203 

https://animalstudiesrepository.org/cgi/viewcontent.cgi?article=1439&context=animsent
https://www.sciencedirect.com/science/article/pii/S0921448813004215?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0168159102002824
https://www.sciencedirect.com/science/article/pii/S0168159102002824
https://www.sciencedirect.com/science/article/pii/S0309174014001314
https://www.ingentaconnect.com/contentone/ufaw/aw/2014/00000023/00000001/art00005
https://www.ingentaconnect.com/contentone/ufaw/aw/2014/00000023/00000001/art00005
https://www.sciencedirect.com/science/article/pii/S0167587716301507
https://www.sciencedirect.com/science/article/pii/S0167587716301507
https://www.sciencedirect.com/science/article/pii/S0167587716301507
https://link.springer.com/article/10.1007/s13165-017-0175-9
https://link.springer.com/article/10.1007/s13165-017-0175-9
https://animalstudiesrepository.org/cgi/viewcontent.cgi?article=1453&context=animsent
https://animalstudiesrepository.org/animsent/vol4/iss25/1/
https://www.sciencedirect.com/science/article/pii/S0167587716301507
https://www.sciencedirect.com/science/article/pii/S0167587716301507
https://www.sciencedirect.com/science/article/pii/S0167587716301507
https://animalstudiesrepository.org/animsent/vol4/iss25/19
https://animalstudiesrepository.org/animsent/vol4/iss25/6
https://animalstudiesrepository.org/animsent/vol4/iss25/2
https://animalstudiesrepository.org/animsent/vol4/iss25/8
https://animalstudiesrepository.org/animsent/vol4/iss25/3
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0105203
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0105203

