
Animal Genomics and Biotechnology Education  

“Communicating Science 
in a Networked World” 

Alison Van Eenennaam, Ph.D. 
Cooperative Extension Specialist 
Animal Biotechnology and Genomics  
Department of Animal Science  
University of California, Davis, USA 
 

 
 
 
 
 
 

Email: alvaneenennaam@ucdavis.edu 
Twitter: @BioBeef 
http://animalscience.ucdavis.edu/animalbiotech   
 Van Eenennaam 4/16/2015 

http://blogs.egu.eu/network/palaeoblog/files/2012/10/science.jpg 



Animal Genomics and Biotechnology Education  Van Eenennaam 4/16/2015 

http://www.researchamerica.org/sites/default/files/uploads/MostAmericansCantNameaLivingScientist.pdf 



http://www.pewinternet.org/2015/01/29/public-and-scientists-views-on-science-and-society/pi_2015-01-29_science-and-society-00-01/ 
Image from http://news.nationalgeographic.com/news/2014/06/150129-public-opinion-aaas-health-education-science/ 
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Presenter
Presentation Notes
In a head-to-head comparison of expert and everyday attitudes, the two new polls asked 2,002 U.S. adults and 3,748 AAAS members (described as "a broad-ranging group of professionally engaged scientists") identical questions about their views on scientific achievement, education, and controversial issues. In a January 2015 editorial in the journal Science, American Association for the Advancement of Science (AAAS) head Alan Leshner write “Speaking up for the importance of science to society is our only hope, and scientists must not shy away from engaging with the public, even on the most polarizing science-based topics. Scientists need to speak clearly with journalists, who provide a great vehicle for translating the nature and implications of their work. Scientists should also meet with members of the public and discuss what makes each side uncomfortable. In these situations, scientists must respond forthrightly to public concerns. In other words, there needs to be a conversation, not a lecture”.In a subsequent National Geographic article Leshner, argues that scientists can better sway public opinion by making the case for science in smaller venues, such as retirement communities or library groups, instead of the traditional lecture hall. "It is important that the public understands that scientists are people too."



‘Mommy PhD’ Launches Scientists 
are People Campaign (March 9, 2015) 

http://skepchick.org/2015/03/guest-post-mommy-phd-launches-scientists-are-people-campaign/ 
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Presenter
Presentation Notes
Scientists need to more involved in discussion of scientific issues. We have largely left the public conversations to journalists and politicians (only a few of whom are also scientists). This has clearly failed us as a society. Scientists, at all levels, need to be engaged in with community and in these discussions. Scientists need to be the go-to people on important scientific issues for the media. So consider my page my little part of getting scientists out there. I am so happy to see so many pages like mine that share cool science, answer questions, and debunk nonsense when we see it. I hope that we can continue to increase our visibility beyond our little corner of the internet. However, I think the most important thing is for scientists to be more visible and relatable. I think a lot of people think of scientists as a strange breed of nerdy people who are not like them.  If people knew that scientists are just people, who happen to do science for a living, it would be harder to demonize scientists and dismiss what they have to say. To this end, I’m kicking off the #ScientistsArePeople campaign. Send this to every scientist you know and ask them to share something about themselves on Facebook or Twitter (or both!). It can be one thing or 10 things or 100 things. People need to know that scientists are just like them.



Mommy PhD then listed the 
ways in which she is a  

“regular person” 
• I’m a mom. I’m a wife. I’m a sister. 
• I grew up in the suburbs of New York City. 
• I have 2 cats. 
• I play tennis. 
• I love to cook. 
• I traveled in Australia and New Zealand after college and was in Sydney for the 

2000 Olympics. I worked as a waitress at a coffee shop on Macquarie St during 
the Olympics. 

• I like to scrapbook (yes, really). 
• I play piano (I used to be very good). 
• I can play the flute too (I used to be very terrible). 
• I love doing arts and crafts with my kids. 
• Buffy the Vampire Slayer is my favorite TV show of all time. Grr argh. 
• I’m not as organized as I think I am. 
• I think unloading the dishwasher is the worst chore ever. 
• I love chocolate. I love cheesecake. There are few desserts that are not chocolate 

or cheesecake that I deem “worth it”. Sticky toffee pudding is one of them. 
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http://skepchick.org/2015/03/guest-post-mommy-phd-launches-scientists-are-people-campaign/ 

Presenter
Presentation Notes
And here’s how I’m a regular person:I’m a mom. I’m a wife. I’m a sister.I grew up in the suburbs of New York City.I have 2 cats.I play tennis.I love to cook.I traveled in Australia and New Zealand after college and was in Sydney for the 2000 Olympics. I worked as a waitress at a coffee shop on Macquarie St during the Olympics.I like to scrapbook (yes, really).I play piano (I used to be very good).I can play the flute too (I used to be very terrible).I love doing arts and crafts with my kids.Buffy the Vampire Slayer is my favorite TV show of all time. Grr argh.I’m not as organized as I think I am.I think unloading the dishwasher is the worst chore ever.I love chocolate. I love cheesecake. There are few desserts that are not chocolate or cheesecake that I deem “worth it”. Sticky toffee pudding is one of them.So that’s me. I’m just a regular person. Not daunting or mysterious at all. If you or a loved one is a scientist, please share mundane or fascinating information with hashtag #ScientistsArePeople!



Reminds me of the 1989-1990 
TV series “Alien Nation” 
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http://www.ign.com/articles/2012/06/14/previewpreview?p=336677&preview=true


Part of the problem is that 
communication styles need to differ 

depending upon the audience 
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How Academic audiences 
respond to various aspects of 

communication 
Communication aspect Academic 

Main information channel Audio and visual 

Structure Information is fine 

Mode of response Cerebral 

Need humor? Not necessarily 

Like sincerity? Suspicious of it 

Sex appeal? Potential disaster 

Prearoused? Yes 

Effective elements Information  

Effective organs Head  

Preferred voice Robotic 

Olson, R. 2009. Don’t be such a scientist. Talking substance in an age of style. Island Press.   
Van Eenennaam 4/16/2015 



How Academic versus “General 
Public” audiences respond to 
various aspects of communication 

Olson, R. 2009. Don’t be such a scientist. Talking substance in an age of style. Island Press.   

Communication aspect Academic General Public 

Main information channel Audio and visual Visual 

Structure Information is fine Need a story 

Mode of response Cerebral Visceral 

Need humor? Not necessarily Pretty much 

Like sincerity? Suspicious of it Always 

Sex appeal? Potential disaster The ultimate 

Prearoused? Yes No 

Effective elements Information  Humor, sincerity, sex 

Effective organs Head  Heart, gut, gonads 

Preferred voice Robotic Human 

Van Eenennaam 4/16/2015 



For the record: I am a wife (25 years!), 
mother, friend, daughter, sister, aunt, 

cousin, colleague, and a person!  
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SACTOWN 10 MILE RUN 
Sacramento, CA  

April 12, 2015  
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1983 

2003 1993 

1983 

Presenter
Presentation Notes
I completed my Bachelor of Agricultural Science at the University of Melbourne, 



Have spent my career in animal agriculture  
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2010 

Presenter
Presentation Notes
Although during my undergraduate degree I took a gap year in 1984 – as is the custom in Australia to travel the world to obtain work experience on a cattle ranch in Texas. This ranch was involved in the use of advanced reproductive technologies such as embryo transfer to improve the genetics of the Santa Gertrudis breed of cattle, and there my interest in animal breeding and genetics was bornI then worked for an animal health company in Australia, on mostly pastoral production systems, before undertaking my graduate degrees at the University of California, Davis – the agricultural campus of the UC system.  



 Work with producers using different production systems 
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Presenter
Presentation Notes
However, the bulk of my work is involved with outreach and extension. The mission of my extension program “is to provide research and education on the use of animal genomics and biotechnology in livestock production systems”.  Over the years I have worked with producers using a variety of production systems. Some are raising beef cattle on rangeland, some are dairy producers in the San Joaquin valley, some are using organic production methods, some are selling their beef as natural or grassfed, and others are raising conventional product.  Irrespective of the production system producers face similar challenges, and that is how to minimize the impact of pests and diseases, while optimizing animal productivity, health, and welfare, and producing product under the specifications of their chosen production system, all whilst maintaining economic viability. I have the utmost respect for our farmers and ranchers, and I wish their thoughts and views were more often part of discussions about food and agriculture.  



GMOS MAKE 
LIVESTOCK 
SICK 

PINK 
SLIME 

 FARMERS 
SHOULD NOT 

USE NEW 
TECHNOLOGY 

1950s 
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AGRIBUSINESS     
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ANIMAL AG IS 
MAIN CAUSE 
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Past and projected trends in consumption of meat 
and milk in developing and developed countries  
 
(Thornton, P.K. 2010 Livestock production: recent trends, future prospects. Philosophical Transactions of the 
Royal Society B: Biological Sciences 365:2853-2867). 
 

Presenter
Presentation Notes
Livestock production is the world’s largest user of land, either directly through grazing or indirectly through consumption of fodder and feed grains. Globally, livestock production currently accounts for some 36 percent of the gross value of agricultural production. In the developed countries this share amounts to half of total production and in developing countries for almost one-third. Developing countries are expected to continue to increase their share in world production so that by 2050 they could account for 70 percent of world meat production (up from 58 percent in 2005/2007) and for 61 percent of world milk production (46 percent in 2005/2007). Of course this graph is what is projected, and does not necessarily represent what will be. And there are many voices out there who argue this may not, or perhaps more stridently should not be allowed to occur
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“Irony at the Apple Store” – Why can’t AG use tech? 





1944: 25.6 million animals; total annual milk production of 53.1 billion kg. 
1997:   9.2 million animals; total annual milk production of 84.2 billion kg.  

 
About half of this 369% increase in production efficiency is 

attributable to genetic improvement enabled by AI 

VandeHaar, M.J. and St-Pierre, N. (2006). Major Advances in Nutrition: Relevance to the Sustainability 
of the Dairy Industry. Journal of Dairy Science 89, 1280-1291. 

 

A
I 
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Presentation Notes
Today there are 9 million dairy cows in the US, 16 million fewer than existed in 1950. Even though cow numbers have decreased dramatically (1950 versus 2013), milk production nationally has increased 60 percent. To put the impact of the genetic improvement enabled by AI in a sustainability perspective, consider that advances in the genetics, nutrition and management of US dairy cows over the last century have resulted in a  greater than four-fold increase in milk production per cow, and a three-fold improvement in production efficiency (milk output per feed resource input; VandeHaar and St-Pierre, 2006). About half of this 369% increase in production efficiency is attributable to genetic improvement enabled by AI. As a result a much smaller population of dairy cows supplies the US market. The US dairy cattle population peaked in 1944 at an estimated 25.6 million animals with a total annual milk production of approximately 53.1 billion kg. In 1997, dairy cattle numbers had declined to 9.2 million animals and total annual production was estimated at 70.8 billion kg. The advent of frozen semen also dramatically curtailed the number of natural service dairy bulls on farms which further lessened the inputs required to produce a unit of milk (Capper et al., 2009).



Round Oak Rag Apple Elevation (born 1965) 
>80,000 daughters, 2.3 million granddaughters, 
and 6.5 million great-granddaughters  

VanRaden, P.M. (2007). Improving Animals Each Generation by Selecting from the Best Gene Sources. 
Available: http://aipl.arsusda.gov/publish/other/2007/Duke07_pvr.pdf. 
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Presenter
Presentation Notes
There is a trade-off associated with the rapid dissemination of genetics through populations by AI, and that is a reduction in genetic diversity. A good example of the reproductive potential of an elite dairy bull comes from a bull named Elevation, born in 1965. He had over 80,000 daughters, 2.3 million granddaughters, and 6.5 million great-granddaughters (VanRaden, 2007). Such extensive use of small numbers of sire families has reduced the genetic diversity of the Holstein population. Intense selection leads to rapid genetic improvement, but it also reduces the relative number of parents or the effective population size. Worldwide, estimates of effective population size in Holsteins range from 100-150, despite the fact there are more than 3.7 million Holstein cows enrolled in milk recording in the USA. Reduced genetic diversity can cause a reduction in mean phenotypic performance as a result of inbreeding depression. This term refers to the decrease in fitness and vigour that result from the breeding of related individuals. One of the primary concerns related to inbreeding is reduced reproduction and fertility. It has been observed that dairy cow fertility has been declining at 1% per annum for several decades. For example, daughter pregnancy rate, a measure of how quickly cows become pregnant after having a calf, declined from 33% to 23% over the period from 1960 to 2007.  As with many considerations associated with sustainability, some balance needs to be reached between the inherent conflict of accelerating the rate of genetic gain by increasing the intensity of selection on superior lines of cattle, and minimizing the rate of inbreeding

http://www.google.com/url?sa=i&rct=j&q=Round+Oak+Rag+Apple+Elevation&source=images&cd=&cad=rja&docid=JInAKpO2pjjQLM&tbnid=jxWlrVL3-9iClM:&ved=0CAUQjRw&url=http://bullpages.selectsires.com/pages/webpagegen.dll?cmd=showPage&AniID=7HO58&lang=Eng&ei=9qJgUdzqIeGviQKq-oDIDg&psig=AFQjCNENnMcyBKBv7g96CVQKXw7_lBg24w&ust=1365374022498513
http://aipl.arsusda.gov/publish/other/2007/Duke07_pvr.pdf


Resource use and waste outputs from modern US dairy 
production systems typical of the year 2007, compared with 
historical US dairying (characteristic of the year 1944).  

   GHG = Greenhouse gas 

Capper, JL  and DE Bauman, 2013. The Role of Productivity in Improving the Environmental Sustainability  of 
Ruminant Production Systems. Annual Review of Animal Biosciences. 1 pp. 9.1–9.21 
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Presentation Notes
The carbon footprint of a glass of milk is 2/3 smaller today than it was 70 years ago. The 2007 dairy industry therefore produced 84.2 billion kg of milk with a national herd containing only 9.2 million dairy cattle (and 89.0 billion kg of milk from the same number of cattle in 2011) compared with 53.0 billion kg of milk from 25.6 million head in 1944. In combination with advances in crop productivity over this time period, feed use per unit of milk was reduced by 77%, land use by 90%, water use by 65%, and manure production by 76% (Figure 2). The carbon footprint of a kg of milk in 2007 was 63% lower than that in 1944 (1.35 kg CO2-eq compared to 3.66 kg CO2-eq), and the total dairy industry carbon footprint (with the boundary of the farm gate) was reduced by 41%, despite the substantial increase in milk production (26).



Artificial insemination was initially 
a controversial technology  

Foote, R.H.  2002. The history of artificial insemination: Selected notes and notables.  
J. Anim. Sci., 80 (E. Suppl.) (2002), pp. E22–E32 

In the initial stages of attempting to develop AI there were several 
obstacles. The general public was against research that had anything 
to do with sex. Associated with this was the fear that AI would lead 
to abnormalities. Finally, it was difficult to secure funds to support 
research because influential cattle breeders opposed AI, believing 
that this would destroy their bull market.  
 
The careful field-tested research that accompanied AI soon proved to 
the agricultural community that the technology applied appropriately 
could identify superior production bulls free from lethal genes, would 
control venereal diseases, and did result in healthy calves. Thus, 
fear was overcome with positive facts. The extension service 
played an important role in distributing these facts. 
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Presenter
Presentation Notes
The careful field-tested research that accompanied AI soon proved to the agricultural community that the technology applied appropriately could identify superior production bulls free from lethal genes, would control venereal diseases, and did result in healthy calves. Thus, fear was overcome with positive facts. The extension service played an important role in distributing these facts.



Why is it important to ensure 
agricultural science and technology 

information is correct? 

All of Lysenko’s experiments 
were successful.  The quality of 
Lysenko’s research can be 
gauged by his credo that  
“in order to obtain a certain 
result, you must want to 
obtain precisely that result; if 
you want to obtain a certain 
result, you will obtain it….I 
only need such people as will 
obtain the results that I need.” 
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Tromfin Lysenko  
1898-1976 



 Lysenko banished the evils of Mendelian 
inheritance as “the ravings of a monk” and turned 
against Darwinian evolution to invoke a theory of 
cooperation more in line with socialist thinking  

http://www.quotessays.com/trofim-lysenko.html 
Animal Genomics and Biotechnology Education  Van Eenennaam 4/16/2015 



The Scientific Method is NOT 
a Democratic Process 

• American Association of Avian Pathologists 
• American Association of Bovine  

Practitioners  
• American Bar Association, Section of  

Environment, Energy, and Resources- 
Agricultural Management 

• American Dairy Science Association 
• American Meat Science Association 
• American Meteorological Society, 

Committee on Agricultural and Forest 
Meteorology 

• American Society for Nutrition 
• American Society of Agricultural and 

Biological Engineers 
• American Society of Animal Science 
•  

 

• American Society of Plant Biologists 
• American Veterinary Medical Association 
• Aquatic Plant Management Society 

Council of Entomology Department  
Administrators 

• Crop Science Society of America 
• North Central Weed Science Society 
• Northeastern Weed Science Society 
• Poultry Science Association 
• Society for In Vitro Biology 
• Weed Science Society of America 

Western Society of Weed Science 
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CAST (Council for Agricultural Science and Technology) is a nonprofit 
organization composed of scientific societies and many individual, student, 
company, nonprofit, and associate society members. Together, we assemble, 
interpret, and communicate credible, science-based information.  

Presenter
Presentation Notes
Science is not democraticThis dangerous warping of science by politics was feared by scientists beginning in the 17th century. In order to make sure science didn’t get too politicized, and that results didn’t start being cooked to satisfy the powers-that-be, scientists began forming scientific societies to support the scientific method itself.Each society focused on its own field since only those in that particular field understood the subject sufficiently to self-police its members. It wasn’t always perfect, and they themselves were subject to lots of internal politics, but it made it difficult for non-scientists to pretend they were experts.First CAST issue paper 1 in 1973 was authored by Normal Borlaug AGRICULTURAL SCIENCE AND THE PUBLICNorman E. BorlaugMOLINE, Ill., Jan. 15, 1973 —It is opportune today that the Council for Agricultural Science and Technology (CAST) is being formed to bring back together, after many years of separation, the different disciplines of agricultural science into a body designed to affect overall policy of agricultural development.



 
“MOLINE, Ill., Jan. 15, 1973 Today, there is a near 
crisis in the international food grain market. The 
world food grain stocks have been depleted during 
the past six months to the lowest level in the past 
25 years, and grain prices have soared. Winter 
killing last year in the winter wheat crop followed by 
a severe drought over much of the spring wheat 
growing area during the past summer in the 
U.S.S.R. is one of the prime reasons for a sudden 
major deficit in the world food market place.  
But there is also another, more subtle, but 
deep-rooted, scientific cause behind the 
scenes that undoubtedly contributed indirectly, 
but, nonetheless, greatly to this failure. I refer 
to the 30-year period (1935-1965) of the pseudo 
genetics and Lysenkoism and its disruptive 
effect on other aspects of agricultural and 
biological sciences” 
  
 

               Agricultural Science and the Public. 
    CAST Paper No. 1 (1973) Dr. Norman E. Borlaug 

1914 - 2009 
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https://www.cast-science.org/media/cms/ 
Borlaug_Paper_06B3CC9AD64DF.pdf  

 

Presenter
Presentation Notes
Today, there is a near crisis in the international food grain market. The world food grain stocks have been depleted during the past six months to the lowest level in the past 25 years, andgrain prices have soared. Winter killing last year in the winter wheat crop followed by a severe drought over much of the spring wheat growing area during the past summer in the U.S.S.R. is one of the prime reasons for a sudden major deficit in the world food market place. But there is also another, more subtle, but deep-rooted, scientific cause behind the scenes that undoubtedly contributed indirectly, but, nonetheless, greatly to this failure. I refer to the 30-year period (1935-1965) of the pseudo genetics and Lysenkoism and its disruptive effect on other aspects of agricultural and biological sciences



Dr. Norman E. Borlaug 
1914 - 2009 

PSEUDO-GENETICS AND PSEUDO-ECOLOGY 
  
“Nevertheless, several extreme environmentalists 
posing as new messiahs founding a new religion 
would lead the world into an environmental utopia 
immediately. They advocate policy changes and 
legislation that may in the end be detrimental to 
agriculture, our food production potential and to 
society in general. These new messiahs have 
all too often only used the data which support 
their theories about ecological doom while 
ignoring much other experimental data that 
do not support their views. They often widely 
denounce all who disagree with them. I am 
fearful about the long-time effect of such a 
pseudo-scientific approach.” 

               Agricultural Science and the Public. 
    CAST Paper No. 1 (1973) 
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https://www.cast-science.org/media/cms/ 
Borlaug_Paper_06B3CC9AD64DF.pdf  

 

Presenter
Presentation Notes
 The beauty of pseudo-science is that it beats science hands-down. It is accessible, comprehensible, reachable, even desirable. Granted, it is not logical, responsible, practical, or dependable but then these are lyrics not virtues.Ronald Bailey, a science correspondent at Reason magazine



Google image search for “Ideal Farm” 

http://www.wallstickeroutlet.com/Images/oopsy-daisy-ideal-farm-wall-art-2.jpg 
Animal Genomics and Biotechnology Education  Van Eenennaam 4/16/2015 

Presenter
Presentation Notes
This body will provide a forum through which both congressional leaders and the general public can be provided reliable information—information on the problems affecting agriculturalists, including farmers, ranchers, research scientists, educators and agribusiness, and indirectly the nation’s foodsupply. This action is particularly necessary today since 75 percent of the U.S. population is urban and another 20 percent live in towns and cities of various sizes. The urbanites have little or no concept for the socio-economic problems of the 4-1/2 percent of the population who produce the nation’s food



Of the total annual pest losses in crops,  
weeds account for 37%, insects 29%, 
diseases 22% and other pests 12%. 
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Presenter
Presentation Notes
All systems of agriculture face pests – these pests come from all kingdoms – miocrobial, plant and animal. The role of farmers is to prevent pests from taking their product yield and produce as much human food as possible within the confines of their chosen production system.  Therefore pest control is an important part of farm management. Be it controlling face flies, microbial diseases or weeds. Anytime that management strategies are implemented to control pests – this places a selection pressure on the pest to evolve an approach to work around that management strategy. This is true for all production systems. For example mowing weeds selected for plants that have a spreading rather than a upright growth habit, and that can flower quickly.  Ploughing weeds selects for plants with a deep root system, and disrupts the soil which has its own set of undesirable effects . Using herbicides selects for weeds that are tolerant of that herbicide. This is true whether the herbicide is used on conventional crops, crops that are tolerant to herbicides due to a mutation-induced genetic modification, or herbicide tolerance due to genetic engineering. This is not a new phenomenon. That is why “integrated pest management” is recommended to delay this evolution and mix up the modes of pest control to delay this resistance. 



Weeds use water, nutrients 
and decrease yield per acre 
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Pinkeye is caused by 
bacteria carried by face flies 
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Presenter
Presentation Notes
This picture was taken in California. I sometimes wonder if consumers understand that pests due to microbes such as pinkeye – carried by face flies – occur in all production systems – even systems that prohibit the use of antibiotics. What management strategy should be implemented to control this disease? Developing countries face a staggering burden of human, zoonotic and livestock diseases, creating a major impediment to development and food safety.  The World Organization for Animal Health estimates that worldwide more than 20% of animal protein is lost as a result of disease; thus significant potential exists to reduce the environmental impact of global livestock production through improving animal health.



The Science of Science 
Communication PNAS issue 

“Some of the most polarizing topics in 
American politics are scientific ones. 
Even the existence of phenomena, such 
as global climate change and evolution, 
that are widely accepted in the scientific 
community is questioned by significant 
proportions of the US public.” 
Scheufele DA. Science communication as political communication. 
Proceedings of the National Academy of Sciences 2014;111:13585-13592. 

“One of the biggest problems with the world today is that we have large 
groups of people who will accept whatever they hear on the grapevine, 
just because it suits their worldview—not because it is actually true or 

because they have evidence to support it. The really striking thing is that it 
would not take much effort to establish validity in most of these cases… 

but people prefer reassurance to research.”  
 Neil deGrasse Tyson Van Eenennaam 4/16/2015 Animal Genomics and Biotechnology Education  

Presenter
Presentation Notes
“You cannot reason people out of positions they didn't reason themselves into.” �― Ben Goldacre, Bad Science

http://www.goodreads.com/author/show/12855.Neil_deGrasse_Tyson


Spiral-of-silence model (Elizabeth Noelle-Neumann, 1974) 
Most people are to some degree fearful of isolating 
themselves in social settings and this “fear of isolation” makes 
them less likely to express unpopular opinions in public 

Scheufele DA. 2014. Science communication as political communication. PNAS. 111:13585-13592. 
Van Eenennaam 4/16/2015 Animal Genomics and Biotechnology Education  

This is exacerbated by ‘parallel 
science’. Unlike regular science, 
‘parallel science’ serves political 
goals and describes itself with 
positive-sounding terms such as 
‘concerned’, ‘respon-sible’, ‘citizen’ 
and ‘independent’ science, which 
carries the implication that ‘normal’ 
science is not any of these.  

Presenter
Presentation Notes
Most people are to some degree fearful of isolating themselves in social settings and that this “fear of isolation” —as it is called in the spiral-of-silence model—makes them less likely to express unpopular opinions in public. In fact, Noelle-Neumann suggests that people’s innate fear of isolation also makes them scan their social environment for cues on which viewpoints are shared by most people and which ones are not. As a result, people who see their own views in the minority are less likely to express them publicly, which in turn makes the minority less visible in public debate (or the “climate of opinion” as it is called in the spiral-of-silence model). The climate of opinion, of course, is what both media and individuals use to judge which viewpoints are in the minority or majority (66). Fig. 1 outlines the resulting spiraling process using the issue of GMOs as an example. Individuals who see themselves in the minority with their viewpoints on GMOs are more likely to fall silent. This reluctance to express their opinions means that their view on GMOs is featured less prominently in public debates, which—in turn—shapes other people’s and mass media’s perceptions of what views are in the minority and which ones are in the majority. Over time, this spiraling process establishes one opinion as the predominant one as the other one falls more and more silent. Some of the spiral processes can be attenuated or exacerbated by reference groups (66). These homogenous social networks can accelerate spiraling processes when they are consistent with larger public opinion climates, or slow down or even counteract spiraling processes by slanting individuals’ perceptions of larger opinion climates and shielding them from potential threats of isolation. 



“The European Network of 
Scientists for Social and 
Environmental Responsibility” 
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Image from http://kfolta.blogspot.com  

Presenter
Presentation Notes
Unlike regular science, ‘parallel science’ serves political goals and describes itself with positive-sounding terms such as ‘science in society’, ‘concerned’, ‘responsible’, ‘independent’ and ‘citizen’ science, which the ‘other’ science is not. It aims to substitute apolitical scientists, especially for risk assessment, with ‘experts’ sympathetic to the cause; they can be from official institutions, universities or self-proclaimed, irrespective of whether their opinion is accepted by other scientists or whether their research methods and conclusions are trustworthy.‘Parallel science’ emulates normal scientific research: it is published in scholarly journals, it is the subject of international meetings, seminars and congresses, and it is supported by both public and private funding. What distinguishes parallel scientists from ‘normal’ scientists, however, is that their conclusions are invariably predictable—that GM crops are a danger to human health and the environment for instance—and that criticisms or rebuttals of their results or conclusions will neither change their views nor the conclusion of their next publication.



The internet and particularly social media 
have opened up dialogue – and can be used 
to help counteract the spiral of silence and 

“parallel science” narratives 
• “Scientists and universities need to develop proactive communication 

strategies that accurately portray scientific consensus in public discourse. 
Such efforts will go a long way toward countering the development of spirals 
of silence based on misperceptions of public support or opposition.”  
 
 
 

Scheufele DA. 2014. Science communication as political communication. PNAS. 111:13585-13592 
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Presenter
Presentation Notes
Asch’s experimental work on conformity pressures, for instance, showed that the presence of even one additional person supporting the minority participant in the experiment “depleted the majority of much of its power” (72). This illustration of the power that reference groups can have in protecting individuals from larger opinion climates explains at least partly the persistent proportions of respondents in national surveys who believe President Obama is a Muslim or that climate change is a hoax. Outlets such as Council for Agricultural Science and Technology (CAST) publish comprehensible task force  reports, commentaries, and issue                                                                                 papers written and peer reviewed by scientists and  distribute them widely to nonscientists and on the internet.There are starting to be some thoughtful discussions around the “war on science” and topics that were previously subject to the spiral of silence in the media, such as vaccinations, and GMOs.



Nature Volume:518, Page:459 Date published: 26 February 2015 

http://www.nature.com/news/scientists-are-
cautious-about-public-outreach-1.16965 
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Presenter
Presentation Notes
The survey was released this week at the annual meeting of the American Association for the Advancement of Science (AAAS) in San Jose, California. Of the respondents, 87% said that scientists should “take an active role in public policy debates about science and technology”, and just over half said that they had talked about their research with reporters (see ‘How scientists connect with the public’). However, 52% said that oversimplification of science in news reports was a major problem, and 79% had serious doubts about the media’s ability to make the distinction between good and shaky science.Many scientists are wary of social media too, the survey showed. Slightly less than half of the researchers reported ever using social media to discuss or follow science, and just 12% said that they currently use it to follow experts in their field. Only 22% said that tweeting or using Facebook was important for career advancement



http://www.zmescience.com/medicine/bill-nye-view-gmos-5345435/ http://www.naturalnews.com/049257_Bill_Nye_Monsanto_propa
ganda_GMOs.html 

Not all scientists are willing to speak 
out in public – for many reasons 
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Presentation Notes
Parallel science version
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#science14 
http://news.sciencemag.org/scientific-community/2015/02/agricultural-researchers-rattled-demands-documents-group-opposed-gm 

Presenter
Presentation Notes
In February a group called the US Right to Know sent public record act requests to more than a dozen agricultural researchers at four land grant universities seeking all their written correspondence and emails to and from all people at over a dozen company and organization email addresses since January 2012 saying the move “was essential for uncovering the food industry’s efforts to manipulate scientists into advancing pro-genetically-modified propaganda.”When journalist Keith Kloor wrote about the USRTK’s FOIA request at Science Insider, the group making the request initially stated that the scientists had been selected for FOIA requests due to the fact they provided answers to public questions about the safety of GMOs, or genetically modified organisms  on GMO Answers, which is a biotech industry sponsored website developed in 2013.  After it was pointed out that some of the scientists had no involvement with GMO Answers, the group  apologized for the error and stated that some scientists had also been targeted for making public statements about California Proposition 37 – the CA 2012 GMO labeling initiative.



Images taken from Dr. Kevin Folta’s 
(University of Florida) 
BLOG “Illumination”  
http://kfolta.blogspot.com  
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“Has your institution been served with an open records 
request for your email? As odd as it may seem, you deserve 
congratulations.  The attention you are receiving shows that 
your research is now at the center of public policy debate.” 
 

http://www.ucsusa.org/our-work/center-science-and-democracy/protecting-scientists-
harassment/science-in-an-age-of-scrutiny.html 
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Cornell Alliance for Science Petition of 
Scientists in support of the #Science14 – 
over 1400 signatures from 57 countries 
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A problem that 
cuts across 
disciplines –  
and ideologies 
 
Abuse of open records requests 
has affected researchers in a 
broad spectrum of fields: 
 
• Climate scientists 
• Tobacco researchers 
• Historians 
• Environmental chemist  
• Occupational health 
• Epidemiologist  
• Researchers who use animal 

subjects 
• A legal scholar of religious  
• North Carolina poverty 

researcher 
• Economics professor 

estimating cost of initiative 

http://www.ucsusa.org/center-
science-and democracy/protecting-
scientists-harassment/freedom-
bully-how-laws#.VSr3bk0tGUl  
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Presenter
Presentation Notes
Universities should clarify their policies and procedures with regard to open records requests, ensure that their employees understand these policies, and make sure they have considered how they will respond when overly broad requests are used to harass their researchers.



http://www.bizjournals.com/eastbay/stories/2008/09/01/daily64.html  
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Presenter
Presentation Notes
The study concluded that the cost to consumers of the cheapest California-produced eggs would increase by at least 25%. Proponents of Proposition 2 have suggested that the additional cost would amount to only about a penny an egg.The study concluded that the cost to consumers of the cheapest California-produced eggs would increase by at least 25%. Proponents of Proposition 2 have suggested that the additional cost would amount to only about a penny an egg.

http://www.bizjournals.com/eastbay/stories/2008/09/01/daily64.html


Data courtesy of Dr. Scott Brown, University of Missouri 
http://amap.missouri.edu/data-we-are-watching.html  
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What does that have to do with the price of eggs? 
 

 (Not really about the price of eggs or anything related to it. Just a 
sarcastic phrase used in a conversation when one tends to gloat off the 
subject…”what does that have to do with the price of eggs?”) 

http://amap.missouri.edu/data-we-are-watching.html
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“The public should also have access to information 
on who is funding an academic’s work, and any 
influence the funder has on the content of that work” 
 

http://www.ucsusa.org/center-science-and-democracy/protecting-scientists-harassment/freedom-bully-
how-laws#.VSsX200tGUl 
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http://animalscience.ucdavis.edu/animalbiotech/My_Laboratory/Projects/index.htm 



If lawmakers, universities, and researchers develop a 
shared understanding of what they should disclose and 
a system for proactively doing so, they can avoid costly 
and time-consuming lawsuits and other battles.   

“The use of open records laws to harass researchers emerged with the growing use 
of electronic communications. Conversations that used to take place over the phone 
or in person are now conducted by email, a format that leaves a permanent record. 
When these email discussions are made public through records requests, the 
privacy that academics have long enjoyed in discussions with colleagues is 
compromised. This can have a chilling effect on the frank exchange of ideas and 
constructive criticism, a crucial part of the scientific process. 
 

Abuse of open records requests can also hinder researchers simply by hijacking 
their schedule. Complying with requests may take dozens or even hundreds of 
hours of researchers' time, putting their real work on hold or on the back burner 
for a long while. This may often be the main purpose of such requests.” 

http://www.ucsusa.org/center-science-and-democracy/protecting-scientists-harassment/freedom-
bully-how-laws#.VSsX200tGUl 

Animal Genomics and Biotechnology Education  Van Eenennaam 4/16/2015 



 
How should I manage my electronic 
communications in light of the potential obligation 
to disclose public records in the future?  

Although electronic resources may be used for incidental personal use, it is best not to include 
any personal communications on a University email account or to store personal records on a 
University system. When communicating by electronic communications consider the following:  
 

A. Limit Addressees. 
B. Use a Descriptive Subject Line.  
 

C. Limit the Scope of the Content.  
• Keep all messages short and on point.  
• Only include relevant portions of prior emails in new emails to 
prevent lengthy email strings. This makes it …. 

– Easier for recipients to read.  
– Aids review and redaction.  

 
D. Limit Personal and Sensitive Information.  
E. Remember that other electronic devices are subject to the same obligations.  

https://www.apo.ucla.edu/resources/recordrequest 
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Effectively communicating science is one of 
the most important things that scientists 

can contribute to future generations 
  
 



Alison Van Eenennaam, Ph.D. 
Cooperative Extension Specialist 
Animal Biotechnology and Genomics  
Department of Animal Science  
University of California, Davis, USA 
 

alvaneenennaam@ucdavis.edu 
Twittter: @BioBeef 

http://animalscience.ucdavis.edu/animalbiotech   
 Animal Genomics and Biotechnology Education  Van Eenennaam 4/16/2015 

Thanks for bestowing upon me the honor of the 2014 
BORLAUG CAST COMMUNICATION  AWARD 
and for CAST’S continued efforts to  
communicate agricultural science & technology 

mailto:alvaneenennaam@ucdavis.edu
http://animalscience.ucdavis.edu/animalbiotech
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