
	  

	  

SOCIETAL	  UNEASE	  WITH	  MODERN	  AGRICULTURAL	  PRODUCTION:	  	  

THE	  CASE	  OF	  ANIMAL	  WELFARE	  

by	  

JESSE	  ANDREW	  ROBBINS	  

	  

B.Sc.,	  The	  Evergreen	  State	  College,	  2009	  

	  

THESIS	  SUBMITTED	  IN	  PARTIAL	  FULFILLMENT	  OF	  
THE	  REQUIRMENTS	  FOR	  THE	  DEGREE	  OF	  

	  

DOCTOR	  OF	  PHILOSOPHY	  

in	  

THE	  FACULTY	  OF	  GRADUATE	  AND	  POSTDOCTORAL	  STUDIES	  

(Applied	  Animal	  Biology)	  

	  

THE	  UNIVERSITY	  OF	  BRITISH	  COLUMBIA	  

(Vancouver)	  

	  

May	  2017	  

	  

©	  Jesse	  Andrew	  Robbins,	  2017	  

	  



 ii 

Abstract	  

Agricultural	  intensification	  has	  created	  a	  great	  deal	  of	  public	  skepticism.	  One	  major	  

area	  of	  concern	  has	  been	  the	  welfare	  of	  animals.	  This	  thesis	  explores	  a	  diversity	  of	  issues	  

centering	  on	  perceptions	  of	  the	  welfare	  of	  animals.	  Chapter	  1	  begins	  by	  reviewing	  the	  

literature	  on	  theories	  of	  welfare	  in	  both	  humans	  and	  animals.	  After	  highlighting	  several	  

challenges	  for	  contemporary	  theorizing	  about	  animal	  welfare,	  I	  conclude	  that	  philosophical	  

progress	  on	  these	  problems	  can	  be	  enhanced	  via	  experimental	  research.	  Chapter	  2	  

describes	  what	  such	  an	  approach	  might	  look	  like	  by	  testing	  the	  prominent	  view	  that	  animal	  

welfare	  consists	  entirely	  of	  how	  an	  animal	  feels.	  	  Chapter	  3	  then	  examines	  the	  empirical	  

support	  for	  the	  popular	  view	  that	  there	  is	  a	  negative	  relationship	  between	  farm	  size	  and	  

animal	  welfare.	  	  Using	  a	  broad	  conception	  of	  welfare,	  I	  conclude	  that	  farm	  size	  and	  animal	  

welfare	  exhibit	  no	  consistent	  relationship.	  	  Chapter	  4	  explores	  how	  perceived	  openness	  

and	  trust	  affects	  perceptions	  of	  farm	  animal	  welfare.	  I	  found	  evidence	  that	  attempts	  to	  

restrict	  the	  ability	  to	  monitor	  a	  farm’s	  inner-‐workings	  (operational	  transparency)	  

diminished	  trust,	  led	  to	  more	  negative	  perceptions	  of	  animal	  welfare	  and	  greater	  support	  

for	  legislative	  and	  regulatory	  restrictions	  governing	  animal	  care.	  	  Chapter	  5	  is	  a	  case	  study	  

describing	  the	  attitudes	  of	  different	  stakeholders	  regarding	  the	  common	  practice	  of	  

dehorning	  dairy	  calves.	  After	  describing	  the	  level	  of	  support	  among	  different	  stakeholders	  

in	  my	  sample,	  I	  explore	  the	  barriers	  to	  adopting	  pain	  mitigation	  strategies	  by	  focusing	  

primarily	  on	  the	  reasons	  given	  by	  participants	  opposed	  to	  providing	  pain	  relief.	  	  	  
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Lay	  summary	  

This	  dissertation	  explores	  how	  the	  public	  perceives	  animal	  welfare.	  	  I	  begin	  by	  

comparing	  public	  perceptions	  of	  animal	  welfare	  with	  those	  of	  experts.	  	  Taking	  the	  broadest	  

possible	  definition	  of	  animal	  welfare,	  I	  next	  evaluate	  whether	  existing	  evidence	  supports	  

the	  popular	  view	  that	  animal	  welfare	  is	  poorer	  on	  larger	  farms.	  	  Next,	  I	  describe	  an	  

experiment	  testing	  the	  effect(s)	  of	  limiting	  information	  access	  on	  public	  concerns	  about	  

farm	  animal	  welfare.	  Lastly,	  I	  describe	  a	  case	  study,	  examining	  the	  views	  of	  different	  

stakeholders	  towards	  the	  common	  (and	  painful)	  practice	  of	  dehorning	  dairy	  cattle.	  Overall,	  

this	  dissertation	  uses	  a	  variety	  of	  social	  science	  methods	  to	  deepen	  our	  knowledge	  about	  

societal	  concerns	  about	  the	  welfare	  of	  animals.	  
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Preface	  

A	  version	  of	  Chapter	  1	  is	  in	  preparation	  for	  publication:	  Robbins,	  J.	  A.,	  B.	  Franks	  and	  M.	  A.	  G.	  

von	  Keyserlingk.	  Some	  thoughts	  on	  the	  nature	  of	  animal	  welfare.	  J.	  Agric.	  Environ.	  Ethics.	  J.	  

A.	  Robbins	  developed	  the	  main	  ideas	  for	  this	  research.	  M.	  A.	  G.	  von	  Keyserlingk	  and	  B.	  

Franks	  provided	  input	  on	  material	  and	  editing	  drafts.	  	  This	  project	  did	  not	  require	  ethics	  

board	  approval.	  

A	  version	  of	  Chapter	  2	  is	  in	  preparation	  for	  publication:	  Robbins,	  J.	  A.,	  B.	  Franks	  and	  M.	  A.	  G.	  

von	  Keyserlingk.	  	  More	  than	  a	  feeling:	  an	  empirical	  challenge	  to	  hedonistic	  accounts	  of	  

animal	  welfare.	  Anim.	  Welf.	  	  J.	  A.	  Robbins	  and	  B.	  Franks	  developed	  the	  main	  ideas	  for	  this	  

research.	  M.	  A.	  G.	  von	  Keyserlingk	  contributed	  as	  a	  typical	  primary	  supervisor,	  providing	  

input	  on	  material	  and	  editing	  drafts.	  	  This	  project	  received	  UBC	  research	  ethics	  board	  

approval	  (certificate	  number:	  H15-‐03053).	  	  

A	  version	  of	  Chapter	  3	  has	  been	  published:	  Robbins,	  J.	  A.,	  D.	  Fraser,	  M.	  A.	  G.	  von	  Keyserlingk	  

and	  D.	  M.	  Weary.	  2016.	  Farm	  size	  and	  animal	  welfare.	  J.	  Anim.	  Sci.	  doi:10.2527/jas.2016-‐

0805.	  	  J.	  A.	  Robbins	  researched	  and	  developed	  the	  main	  ideas	  for	  this	  research.	  M.	  A.	  G.	  von	  

Keyserlingk,	  D.	  Fraser,	  M.	  A.	  G.	  von	  Keyserlingk	  and	  D.	  M.	  Weary	  acted	  in	  the	  typical	  role	  of	  

supervisors,	  providing	  input	  and	  editing	  drafts.	  This	  project	  did	  not	  require	  ethics	  board	  

approval.	  

A	  version	  of	  Chapter	  4	  has	  been	  published:	  Robbins,	  J.	  A.,	  B.	  Franks,	  D.	  M.	  Weary	  and	  M.	  A.	  

G.	  von	  Keyserlingk.	  2016.	  Awareness	  of	  ag-‐gag	  laws	  erodes	  trust	  in	  farmers	  and	  increases	  

support	  for	  animal	  welfare	  regulations.	  	  Food	  Policy.	  61:121-‐125.	  	  J.	  A.	  Robbins	  and	  B.	  

Franks	  researched	  and	  developed	  the	  main	  ideas	  for	  this	  research.	  	  M.	  A.	  G.	  von	  Keyserlingk	  
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and	  D.	  M.	  Weary	  acted	  as	  supervisors,	  providing	  input	  on	  analysis	  and	  draft	  editing.	  This	  

project	  received	  UBC	  research	  ethics	  board	  approval	  (certificate	  number:	  H13-‐01466).	  
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A.	  G.	  von	  Keyserlingk.	  2015.	  Views	  on	  treating	  pain	  due	  to	  disbudding	  and	  dehorning	  dairy	  

calves.	  Anim.	  Welf.	  24:399-‐406.	  D.	  M.	  Weary	  and	  M.	  A.	  G.	  von	  Keyserlingk	  developed	  the	  
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Weary	  analysed	  the	  data	  and	  developed	  the	  paper.	  	  This	  paper	  received	  UBC	  research	  

ethics	  board	  approval	  (H12-‐02429).	  
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Chapter	  1:	   Introduction	  

At	  various	  periods	  throughout	  history	  ethical	  questions	  regarding	  our	  duties	  to	  

animals	  has	  been	  a	  topic	  of	  interest	  to	  philosophers.	  However,	  for	  most	  of	  this	  history	  any	  

duties	  they	  were	  owed	  were	  thought	  to	  accrue	  indirectly.	  Philosophers	  like	  Kant,	  Descartes	  

and	  Aquinas	  believed	  that	  the	  wrongness	  of	  harming	  animals	  derived	  its	  moral	  force	  from	  

the	  fact	  that	  individuals	  engaged	  in	  such	  actions	  would	  eventually	  graduate	  to	  harming	  the	  

only	  true	  bearers	  of	  moral	  consideration	  -‐	  humans	  (Linzey	  and	  Clarke,	  1990).	  McCauley	  

(1849)	  captured	  the	  essence	  of	  this	  position	  in	  his	  famous	  line,	  “The	  Puritan	  hated	  bear	  

bating,	  not	  because	  it	  gave	  pain	  to	  the	  bear,	  but	  because	  it	  gave	  pleasure	  to	  the	  spectators”.	  	  

The	  indirect	  duty	  view	  has	  always	  been	  a	  tenuous	  position	  because	  it	  hinges	  on	  a	  

straightforward	  empirical	  question	  about	  human	  psychology;	  if	  harming	  animals	  does	  not	  

have	  the	  suspected	  ‘moral	  spillover’	  effects,	  then	  the	  manner	  in	  which	  we	  treat	  animals	  is	  

of	  no	  moral	  concern	  (Nozick,	  1974).	  Given	  the	  counter-‐intuitiveness	  of	  this	  conclusion	  it	  is	  

not	  surprising	  that	  indirect	  duty	  views	  have	  fallen	  out	  of	  fashion	  (see	  also	  Carruthers,	  

1992).	  Today	  the	  modern	  conversation	  takes	  it	  for	  granted	  that	  animals	  have	  a	  good	  of	  

their	  own	  that	  should	  be	  included	  in	  any	  ethical	  accounting	  (Raz,	  1992).	  This	  conventional	  

social	  consensus	  ethic	  accepts	  that	  animal	  use	  (including	  killing)	  is	  justifiable	  provided	  the	  

animals	  involved	  are	  afforded	  good	  lives	  before	  they	  are	  killed.	  	  

The	  study	  of	  animal	  welfare	  centres	  around	  determining	  what	  constitutes	  a	  good	  

life.	  Non-‐anthropocentric	  facts	  about	  the	  biology	  and	  behaviour	  of	  animals	  obviously	  play	  a	  

crucial	  role	  in	  this	  process	  and	  remain	  central	  to	  what	  many	  think	  of	  as	  ‘animal	  welfare	  

science’.	  However,	  it	  is	  increasingly	  recognized	  that	  the	  barriers	  to	  improving	  the	  lives	  of	  
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animals	  involve	  social,	  cultural,	  political	  and	  economic	  considerations	  cannot	  be	  completely	  

captured	  by	  the	  ‘hard	  sciences’	  (Lund	  et	  al.,	  2006;	  Davies	  et	  al.,	  2016).	  Thus	  the	  study	  of	  

animal	  welfare	  must	  transcend	  narrow	  disciplinary	  boundaries	  to	  include	  not	  only	  the	  

animal	  sciences,	  physiology,	  veterinary	  medicine,	  ethology,	  but	  also	  philosophy,	  

psychology,	  sociology,	  economics	  and	  law.	  	  In	  recognition	  of	  this	  fact,	  let	  us	  begin	  by	  

examining	  various	  facets	  of	  the	  central	  phenomena	  under	  investigation	  –	  welfare.	  

	  

1.1	   A	  primer	  on	  the	  nature	  of	  non-‐human	  (and	  human)	  welfare	  
 

Much	  of	  the	  modern	  conversation	  surrounding	  our	  ethical	  obligations	  tends	  to	  

assume	  that	  animals	  are	  objects	  of	  direct	  moral	  concern	  and	  rights	  are	  often	  invoked	  to	  

protect	  their	  welfare	  (Raz,	  1992).	  	  Moreover,	  it	  is	  increasingly	  the	  case	  that	  limiting	  

unnecessary	  animal	  suffering	  (for	  the	  animal’s	  own	  sake)	  is	  a	  necessary,	  but	  not	  a	  

sufficient,	  condition	  for	  fulfilling	  our	  duties	  to	  many	  animals.	  Talk	  about	  the	  welfare	  of	  

animals	  is	  shifting	  from	  simply	  preventing	  harm	  (or	  having	  bad	  welfare),	  to	  ensuring	  

animals	  live	  truly	  good	  lives	  with	  good	  welfare	  (Tannenbaum,	  2002).	  Much	  less	  clear	  is	  

what	  exactly	  it	  means	  for	  an	  animal	  to	  have	  good	  welfare.	  	  

1.2	   The	  relationship	  between	  welfare	  and	  ethics	  

Attention	  to	  the	  welfare	  of	  sentient	  beings	  is	  indispensible	  when	  discussing	  the	  

proper	  ethical	  course	  of	  action.	  Ethical	  theories	  can	  differ	  on	  the	  question	  of	  whether	  there	  

are	  additional	  values	  beyond	  welfare	  (Keller,	  2009).	  For	  instance,	  some	  environmental	  

ethicists	  argue	  that	  the	  destruction	  of	  the	  environment	  is	  intrinsically	  wrong,	  regardless	  of	  

whether	  or	  not	  it	  harms	  anyone	  or	  anything.	  Similarly,	  opponents	  of	  abortion	  might	  argue	  

that	  foetuses	  have	  intrinsic	  or	  sacred	  value.	  In	  contrast,	  Welfarism	  is	  the	  view	  that	  welfare	  
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is	  the	  only	  value	  relevant	  to	  ethical	  deliberation	  (Sumner,	  1996).	  This	  view	  is	  most	  at	  home	  

within	  a	  utilitarian	  framework,	  which	  evaluates	  the	  rightness	  or	  wrongness	  of	  actions	  

according	  to	  their	  likely	  effects	  on	  the	  welfare	  of	  all	  affected	  parties.	  It	  should	  be	  noted	  that	  

Welfarism	  is	  also	  possible	  within	  a	  non-‐consequentialist	  framework	  as	  well.	  For	  instance,	  

deontological	  approaches	  to	  ethics	  might	  hold	  that	  moral	  rules	  or	  rights	  are	  designed	  for	  

the	  express	  purpose	  of	  protecting	  or	  improving	  welfare	  (Keller,	  2009).	  Regardless	  of	  

whether	  or	  not	  you	  think	  welfare	  is	  the	  only	  ethical	  value,	  or	  one	  among	  many,	  it	  is	  difficult	  

to	  find	  an	  ethical	  theory	  where	  welfare	  is	  not	  a	  major	  consideration.	  	  

1.3	   The	  ‘thickness’	  of	  welfare	  

In	  the	  human	  context,	  welfare	  is	  generally	  considered	  as	  a	  ‘thick’	  concept	  (Kirchin,	  

2013).1	  Thick	  concepts	  differ	  from	  ‘thin’	  concepts,	  in	  that	  thin	  concepts	  are	  either	  entirely	  

descriptive	  or	  entirely	  evaluative,	  while	  thick	  concepts	  contain	  both	  descriptive	  and	  

evaluative	  components.2	  Descriptive	  concepts,	  not	  unlike	  beliefs,	  serve	  to	  pick	  out	  certain	  

features	  of	  the	  world	  while	  evaluative	  concepts	  are	  much	  more	  similar	  to	  desires	  in	  that	  

they	  involve	  some	  sort	  of	  pro-‐attitude.	  Recognizing	  welfare’s	  status	  as	  a	  thick	  concept	  

suggests	  that	  theories	  of	  welfare	  must	  be	  evaluated	  according	  to	  at	  least	  two	  different	  

criteria	  -‐	  their	  descriptive	  and	  normative	  adequacy	  (Sumner,	  1996).	  Meeting	  the	  former	  

requirement	  means	  that	  the	  theory	  must	  reflect	  ordinary	  usage	  of	  the	  concept.3	  A	  theory	  of	  

welfare	  entirely	  divorced	  from	  people’s	  everyday	  experience	  is	  an	  inadequate	  theory.	  

                                            
1 Instead	  of	  ‘thick’,	  Fraser	  (1999)	  refers	  to	  animal	  welfare	  as	  an	  evaluative	  concept.	  
2	  Whether	  the	  descriptive	  and	  evaluative	  elements	  of	  thick	  concepts	  can	  be	  meaningful	  
disentangled	  remains	  a	  topic	  of	  much	  philosophical	  debate	  (Blomberg,	  2007;	  Kirchin,	  
2013).	  
3	  Some	  interpretations	  amend	  the	  descriptive	  adequacy	  requirement	  to	  require	  that	  
theories	  also	  make	  empirically	  testable	  predictions	  (Griffin,	  1986).	  
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Fulfilling	  the	  requirement	  of	  normative	  adequacy	  entails	  providing	  good	  reasons	  or	  

justifications	  as	  to	  why	  the	  theory	  being	  offered	  is	  good	  and/or	  action	  guiding.	  It	  is	  not	  

enough	  to	  show	  that	  the	  theory	  accords	  to	  its	  everyday	  meaning,	  it	  must	  also	  include	  some	  

explanation	  as	  to	  why	  the	  components	  of	  welfare	  on	  offer	  are	  something	  worth	  aiming	  at	  or	  

promoting	  (Tiberius,	  2012).	  	  

The	  dual	  character	  nature	  of	  the	  welfare	  concept	  has	  important	  implications	  for	  

animal	  welfare	  scientists.	  Since	  the	  phenomenon	  under	  investigation	  contains	  both	  

descriptive	  and	  normative	  aspects,	  a	  strictly	  scientific	  approach	  to	  animal	  welfare	  is	  

impossible	  (Tannenbaum,	  1991;	  Fraser,	  1995;	  2003;	  Rollin,	  1993;	  2006).	  This	  means	  that	  

despite	  their	  objective	  appearances,	  frequently	  encountered	  claims	  made	  by	  scientists	  

along	  the	  lines	  of	  	  “X	  positively/negatively	  impacts	  Y’s	  welfare”	  cannot	  be	  purely	  empirical	  

claims	  because	  the	  concept	  they	  are	  invoking	  is	  not	  purely	  descriptive	  (Schmidt,	  2011).	  

Alexandrova	  (2015)	  summarizes	  this	  point	  nicely	  stating,	  “a	  science	  organized	  around	  the	  

study	  of	  a	  thick	  concept	  necessarily	  inherits	  the	  concept’s	  thickness.”	  

1.4	   Welfare	  as	  prudential	  value	  

Within	  the	  study	  of	  axiology	  or	  value	  theory,	  well-‐being,	  flourishing,	  happiness,	  or	  

what	  I	  will	  be	  referring	  to	  as	  welfare,	  is	  typically	  identified	  as	  a	  form	  of	  prudential	  value	  

(Taylor,	  2013).	  Prudential	  value	  differs	  from	  other	  types	  of	  value,	  such	  as	  moral	  and	  

aesthetic,	  in	  that	  it	  is	  agent	  relative	  or	  personal.	  In	  order	  for	  something	  to	  count	  as	  

influencing	  welfare,	  it	  must	  be	  good/bad	  for	  someone	  or	  something	  (from	  a	  particular	  

point	  of	  view),	  not	  simply	  good/bad	  in	  some	  absolute	  sense	  (from	  the	  point	  of	  view	  of	  the	  

universe;	  Kraut,	  2011).	  Still,	  we	  often	  talk	  about	  things	  like	  water	  and	  sunlight	  being	  good	  

for	  trees,	  certain	  events	  being	  good	  for	  a	  species	  or	  even	  oil	  as	  being	  good	  for	  a	  car,	  yet	  it	  
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somehow	  seems	  odd	  to	  speak	  about	  the	  welfare	  of	  such	  things	  because	  it	  is	  difficult	  to	  

conceive	  of	  what	  it	  could	  mean	  for	  them	  to	  have	  a	  particular	  point	  of	  view	  or	  interests.	  

Rosati	  (2009)	  has	  argued	  that	  this	  suggests	  we	  may	  actually	  be	  dealing	  with	  “multiple	  good	  

for	  relations”	  with	  welfare	  representing	  one	  specific	  variety	  that	  attaches	  to	  conscious	  

subjects	  with	  a	  capacity	  to	  experience	  events	  as	  positively	  or	  negatively	  valenced.	  If	  

correct,	  things	  may	  be	  said	  to	  be	  good/bad	  for	  a	  tree/forest,	  but	  nothing	  can	  be	  good/bad	  

for	  the	  welfare	  of	  a	  tree/forest,	  because	  trees/forests	  have	  no	  conscious	  interests	  and	  thus	  

no	  welfare	  (Varner,	  2002).	  

1.5	   ‘One	  welfare’	  

Since	  welfare	  applies	  to	  all	  sentient	  creatures,	  some	  scholars	  have	  suggested	  that	  it	  

is	  important	  for	  theories	  of	  human	  and	  animal	  welfare	  to	  share	  a	  similar	  basic	  structure	  

(Sumner,	  1996,	  Kraut,	  2009).	  In	  one	  of	  the	  most	  influential	  texts	  on	  welfare,	  Welfare,	  

Happiness	  and	  Ethics,	  Sumner	  (1996)	  writes:	  

“We	  make	  welfare	  assessments	  .	  .	  .	  concerning	  a	  wide	  variety	  of	  subjects.	  Besides	  the	  
paradigm	  case	  of	  adult	  human	  persons,	  our	  welfare	  vocabulary	  applies	  just	  as	  
readily	  to	  children	  and	  infants,	  and	  to	  many	  non-‐human	  beings.	  It	  is	  perfectly	  
natural	  for	  me	  to	  say	  that	  my	  cat	  is	  doing	  well,	  that	  having	  an	  ear	  infection	  is	  bad	  for	  
her,	  that	  she	  has	  benefited	  from	  a	  change	  of	  diet,	  and	  so	  on.	  In	  making	  these	  
judgments	  it	  certainly	  seems	  to	  me	  that	  I	  am	  applying	  exactly	  the	  same	  concept	  of	  
welfare	  to	  my	  cat	  that	  I	  habitually	  apply	  to	  my	  friends.	  A	  theory	  of	  welfare	  will	  
therefore	  .	  .	  .	  be	  incomplete	  if	  it	  covers	  only	  them	  and	  ignores	  her.”	  

	  
(Sumner,	  1996)	  

Appleby	  and	  Sandoe	  (2002)	  have	  endorsed	  a	  similar	  position,	  arguing	  that	  the	  best	  

way	  to	  develop	  and	  test	  theories	  of	  animal	  welfare	  is	  by	  comparing	  and	  contrasting	  them	  

with	  prominent	  theories	  of	  human	  well-‐being,	  abstracting	  away	  until	  we	  arrive	  at	  general	  

principles	  applicable	  to	  all	  sentient	  beings.	  In	  doing	  so,	  this	  unified	  approach	  to	  
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understanding	  welfare	  allows	  us	  to,	  “gain	  insights	  from	  the	  debate	  about	  human	  well-‐being	  

to	  inform	  our	  assessment	  of	  various	  theories	  of	  animal	  well-‐being	  and	  allow	  examples	  and	  

arguments	  concerning	  animals	  to	  inform	  our	  views	  about	  human	  well-‐being”	  (Rice,	  2015).	  	  	  

1.6	   A	  theory	  of	  animal	  welfare	  

Theories	  of	  animal	  welfare	  have	  received	  much	  less	  attention	  that	  those	  developed	  

for	  humans.	  	  Perhaps	  the	  most	  widely	  cited	  account	  of	  animal	  welfare	  comes	  from	  Fraser	  

and	  colleagues	  (1997)	  who	  proposed	  a	  three-‐factor	  conception	  based	  on	  the	  major	  ethical	  

concerns	  regarding	  animals.	  On	  this	  view,	  an	  animal	  is	  said	  to	  be	  faring	  well	  when	  it:	  “(1)	  

leads	  a	  natural	  life	  through	  the	  development	  and	  use	  of	  its	  natural	  adaptations	  and	  

capabilities,	  (2)	  feels	  well	  by	  being	  free	  from	  prolonged	  and	  intense	  fear,	  pain,	  and	  other	  

negative	  states,	  and	  by	  experiencing	  normal	  pleasures,	  and	  (3)	  when	  it	  functions	  well,	  in	  

the	  sense	  of	  satisfactory	  health,	  growth	  and	  normal	  functioning	  of	  physiological	  and	  

behavioral	  systems”.	  Different	  theorists	  have	  identified	  each	  of	  these	  three	  domains	  

individually	  as	  having	  final	  welfare	  value.	  	  

1.7	   Theories	  of	  human	  welfare	  

The	  most	  widely	  cited	  typology	  of	  theories	  of	  human	  welfare	  comes	  from	  Derek	  

Parfit’s	  Reasons	  and	  Persons	  (1984)	  where	  he	  identifies	  three	  broad	  theories	  of	  welfare:	  

Hedonism,	  Desire	  Satisfaction	  and	  Objective	  List.	  These	  three	  types	  of	  welfare	  theories	  all	  

differ	  with	  respect	  to	  what	  they	  consider	  as	  having	  final	  or	  ultimate	  value,	  or	  what	  is	  non-‐

instrumentally	  best	  for	  an	  agent	  (Brulde,	  2007).	  	  A	  comparison	  of	  prominent	  theories	  of	  

human	  and	  animal	  welfare	  can	  be	  seen	  in	  Table	  1.	  	  	  
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Table	  1.1	  Comparison	  of	  Parfit	  and	  Fraser’s	  typologies	  and	  how	  they	  relate	  with	  each	  other.	  	  	  
Adapted	  from	  Appleby	  and	  Sandoe	  (2002).	  
 

Human	  welfare	  (Parfit,	  1984)	   Animal	  welfare	  (Fraser	  et	  al.,	  1997)	  

Hedonism	   Affective	  states	  

	  

	  	  	  -‐Preferences	  Desire	  Satisfaction	  

Objective	  List	  Theories	  

	  	  	  -‐Perfectionism	  

Health	  and	  Biological	  Functioning	  

Natural	  living	  (e.g.	  telos,	  capabilities	  

approach)	  

	  

1.8	   Hedonism	  	  
 

Hedonistic	  accounts	  of	  welfare	  can	  be	  traced	  as	  far	  back	  as	  the	  Carvaka	  (600	  BCE),	  

through	  Socrates,	  Protagoras	  and	  Epicurus,	  although	  they	  are	  most	  commonly	  associated	  

with	  the	  work	  of	  Jeremy	  Bentham	  and	  later	  his	  pupil	  John	  Stuart	  Mill	  (Weijers,	  2011).	  

Hedonism	  posits	  that,	  “what	  is	  good	  for	  any	  individual	  is	  the	  enjoyable	  experience	  in	  her	  

life,	  what	  is	  bad	  is	  the	  suffering	  in	  that	  life,	  and	  the	  life	  best	  for	  an	  individual	  is	  that	  with	  the	  

greatest	  balance	  of	  enjoyment	  over	  suffering”	  (Crisp,	  2006).	  Welfare	  on	  this	  account	  is	  

sensory-‐based,	  comprising	  a	  vast	  array	  of	  mental	  states	  that	  all	  share	  in	  common	  a	  

distinctive	  qualitative	  sensation	  that	  varies	  along	  dimensions	  of	  intensity	  and	  duration	  

(Bentham,	  1789).	  	  

Proponents	  of	  hedonism	  in	  animal	  welfare	  science	  have	  included	  Dawkins	  (1990),	  

Simonsen	  (1996)	  and	  Duncan	  (2004),	  who	  has	  characterized	  his	  position	  as	  follows,	  

"...animal	  welfare	  is	  all	  to	  do	  with	  the	  secondary,	  subjective	  feelings,	  with	  the	  absence	  of	  
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negative	  feelings,	  particularly	  the	  strong	  negative	  feelings	  we	  call	  suffering	  and	  with	  the	  

presence	  of	  positive	  feelings	  that	  we	  call	  pleasure".	  Hedonism,	  as	  an	  account	  of	  welfare	  in	  

humans,	  fell	  out	  of	  favour	  in	  the	  20th	  century	  after	  a	  series	  of	  damaging	  philosophical	  

critiques	  (Crisp,	  2006).	  Most	  notable	  among	  these	  was	  a	  challenge	  put	  forth	  by	  Robert	  

Nozick	  in	  his	  book	  Anarchy,	  State	  and	  Utopia	  (1974)	  where	  he	  proposed	  the	  following	  

thought	  experiment:	  

“Suppose	  there	  was	  an	  experience	  machine	  that	  would	  give	  you	  any	  experience	  you	  
desired.	  Superduper	  neuropsychologists	  could	  stimulate	  your	  brain	  so	  that	  you	  
would	  think	  and	  feel	  you	  were	  writing	  a	  great	  novel,	  or	  making	  a	  friend,	  or	  reading	  
an	  interesting	  book.	  All	  the	  time	  you	  would	  be	  floating	  in	  a	  tank,	  with	  electrodes	  
attached	  to	  your	  brain.	  Should	  you	  plug	  into	  this	  machine	  for	  life,	  preprogramming	  
your	  life’s	  experiences?	  If	  you	  are	  worried	  about	  missing	  out	  on	  desirable	  
experiences,	  we	  can	  suppose	  that	  business	  enterprises	  have	  researched	  thoroughly	  
the	  lives	  of	  many	  others.	  You	  can	  pick	  and	  choose	  from	  their	  large	  library	  or	  
smorgasbord	  of	  such	  experiences,	  selecting	  your	  life’s	  experiences	  for,	  say,	  the	  next	  
two	  years.	  After	  two	  years	  have	  passed,	  you	  would	  have	  ten	  minutes	  or	  ten	  hours	  
out	  of	  the	  tank,	  to	  select	  the	  experiences	  of	  your	  next	  two	  years.	  Of	  course,	  while	  in	  
the	  tank	  you	  won’t	  know	  that	  you’re	  there;	  you’ll	  think	  it’s	  actually	  happening.	  
Others	  can	  also	  plug	  in	  to	  have	  the	  experiences	  they	  want,	  so	  there	  is	  no	  need	  to	  stay	  
unplugged	  to	  serve	  them.	  Would	  you	  plug	  in?”	  	  (Nozick,	  1974).	  
	  
If	  what	  ultimately	  makes	  life	  go	  better	  or	  worse	  is	  simply	  a	  matter	  of	  how	  one	  feels	  

as	  the	  hedonist	  claims,	  then	  we	  should	  all	  be	  willing	  to	  plug	  in.	  Since	  we	  are	  unwilling	  (or	  at	  

least	  hesitant),	  other	  factors	  besides	  mental	  states	  must	  be	  important	  for	  a	  good	  life.	  

Nozick’s	  argument	  is	  straightforward	  and	  persuasive;	  there	  are	  many	  cases	  where	  humans	  

and	  animals	  appear	  motivated	  to	  engage	  in	  activities	  for	  their	  own	  sake,	  not	  because	  they	  

are	  particularly	  pleasurable.	  	  

Another	  challenge	  levied	  against	  hedonism	  has	  been	  to	  question	  the	  assumption	  

that	  there	  exists	  a	  sensation	  common	  to	  all	  pleasurable	  experiences.	  After	  all,	  many	  

seemingly	  pleasurable	  experiences	  such	  as	  reading,	  conversing	  with	  old	  friends,	  sex,	  

contact	  with	  nature,	  etc.	  all	  seem	  to	  be	  very	  different	  from	  each	  other.	  To	  address	  this	  
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challenge,	  Kagan	  (1992)	  suggests	  an	  analogy	  between	  pleasure	  and	  acoustic	  volume.	  

Pleasure,	  like	  volume,	  is	  best	  thought	  of	  as	  a	  dimension	  along	  which	  experiences	  can	  vary	  

rather	  than	  be	  a	  single	  discrete	  component	  common	  to	  all	  pleasurable	  experiences.	  In	  the	  

same	  way	  that	  very	  different	  sounds	  can	  be	  categorized	  and	  ranked	  according	  to	  their	  

volume,	  so	  it	  is	  with	  pleasurable	  experiences.	  Other	  scholars	  have	  endorsed	  a	  similar	  view,	  

arguing	  that	  ostensibly	  dissimilar	  pleasant	  experiences	  share	  in	  common	  “feeling	  tone”	  

(Crisp,	  2006)	  or	  “positive	  buzz”	  (Hurka,	  2010).	  	  	  

Another	  response	  to	  this	  challenge	  has	  been	  to	  restrict	  what	  counts	  as	  a	  pleasant	  

experience	  to	  those	  that	  are	  also	  desired.	  This	  view,	  known	  as	  preference	  or	  attitudinal	  

hedonism,	  denies	  that	  sensory	  pleasures	  have	  final	  value,	  reserving	  this	  status	  only	  for	  

pleasant	  sensory	  pleasures	  that	  are	  also	  positively	  evaluated	  by	  the	  individual	  experiencing	  

them	  (Feldman,	  2004).	  To	  experience	  attitudinal	  pleasure	  is	  to	  have	  a	  pro-‐attitude	  toward	  

the	  object	  of	  the	  experience	  akin	  to	  enjoyment.	  The	  applicability	  of	  this	  theory	  to	  animals	  is	  

unclear	  as	  it	  depends	  on	  whether	  or	  not	  animals	  possess	  the	  capacity	  to	  form	  the	  requisite	  

attitudinal	  states.	  Feldman	  (2002)	  certainly	  believes	  that	  they	  do,	  writing	  “…all	  sorts	  of	  

lowly	  creatures	  have	  propositional	  attitudes	  all	  day	  long.”	  However,	  many	  other	  

philosophers	  maintain	  that	  natural	  language	  is	  necessary	  for	  the	  possession	  of	  intentional	  

states	  like	  attitudes	  (Davidson,	  1982;	  Dennett,	  1995	  and	  Stich,	  1979,	  but	  see	  Bermudez,	  

2003).	  These	  sceptics	  would	  likely	  agree	  that	  it	  is	  appropriate	  to	  claim	  that	  my	  dog	  ‘is	  

pleased’	  when	  I	  arrive	  at	  home,	  but	  they	  would	  doubt	  that	  it	  is	  possible	  to	  say	  that	  my	  dog	  

‘is	  pleased	  that	  I	  am	  home’	  because	  this	  implies	  a	  much	  more	  complex	  conceptual	  

framework	  that	  includes	  additional	  concepts	  such	  as	  truth	  and	  falsity	  (Hurka,	  2010).	  The	  

emphasis	  on	  attitudinal	  endorsement	  makes	  this	  approach	  difficult	  to	  distinguish	  from	  
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another	  theory	  of	  welfare	  that	  has	  become	  what	  is	  perhaps	  the	  most	  popular	  theory	  of	  

human	  welfare.	  

1.9	   Desire	  satisfaction	  	  
 

As	  the	  name	  suggests,	  desire	  or	  preference	  satisfactionism	  (hereafter,	  

preferentialism)	  posits	  that	  a	  life	  goes	  well	  to	  the	  extent	  that	  subjects	  get	  what	  they	  want	  

and	  avoid	  what	  they	  do	  not	  want.	  Importantly,	  any	  feelings	  that	  happen	  to	  accompany	  the	  

satisfaction/frustration	  of	  these	  preferences	  are	  irrelevant.	  Instead	  of	  welfare	  being	  fully	  

determined	  by	  discrete,	  valenced	  mental	  states,	  preferentialism	  describes	  a	  relation	  

between	  the	  object	  of	  desire	  and	  the	  subject’s	  perception	  of	  their	  current	  state	  of	  affairs.	  

Preferences	  are	  satisfied	  when	  the	  subject’s	  perception	  of	  the	  way	  the	  world	  is	  matches	  the	  

object	  of	  the	  desire	  (i.e.	  the	  way	  they’d	  like	  the	  world	  to	  be)	  (Kagan,	  1992).4	  In	  formal	  terms	  

Sandoe	  (1996)	  describes	  the	  preferentialist	  approach	  to	  animals	  as	  follows:	  

"A	  subject’s	  welfare	  at	  a	  given	  point	  in	  time,	  t1,	  is	  relative	  to	  the	  degree	  of	  
agreement	  between	  what	  he/it	  at	  t1	  prefers…and	  how	  he/it	  at	  t1	  sees	  his/its	  
situation	  –	  the	  better	  the	  agreement	  the	  better	  the	  welfare.”	  
	  

Although	  preferentialism	  as	  a	  theory	  of	  welfare	  can	  be	  traced	  back	  to	  Hobbes,	  it	  did	  

not	  gain	  prominence	  in	  the	  20th	  century	  with	  the	  rise	  of	  welfare	  economics	  and	  decision	  

theory.	  Frustrated	  by	  the	  difficulty	  involved	  in	  measuring	  and	  comparing	  utility,	  

economists	  proposed	  that	  measuring	  people’s	  revealed	  preferences	  offers	  a	  better,	  more	  

objective	  approach	  to	  the	  study	  of	  welfare	  (Kahneman	  and	  Sugden,	  2005).	  Inspired	  by	  

                                            
4Brulde	  (2007)	  makes	  an	  interesting	  case	  that	  because	  it	  is	  possible	  for	  unsatisfied	  

preferences	  to	  exist	  without	  any	  aversion	  to	  their	  absence,	  welfare	  will	  usually	  only	  be	  
negatively	  impacted	  when	  aversions	  (preferences	  that	  something	  not	  occur)	  are	  satisfied.  
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these	  changes	  in	  economics,	  animal	  welfare	  scientists	  also	  began	  employing	  their	  own	  

preference	  tests	  as	  means	  of	  assessing	  animal	  welfare.	  The	  basic	  premise	  is	  that	  by	  

calculating	  demand	  curves	  -‐	  the	  percentage	  change	  in	  consumption	  as	  a	  function	  of	  price	  

(i.e.	  how	  much	  effort	  the	  animal	  is	  willing	  to	  exert	  to	  obtain	  different	  resources)	  -‐	  we	  can	  

objectively	  assess	  and	  compare	  the	  relative	  contributions	  of	  different	  factors	  to	  welfare.	  If	  

consumption	  decreases	  following	  an	  increase	  in	  price,	  the	  resource	  is	  believed	  to	  bring	  

about	  less	  positive	  welfare	  value	  than	  if	  consumption	  were	  to	  remain	  stable	  or	  price	  

insensitive	  (Dawkins,	  1983).	  The	  more	  (and	  stronger)	  preferences	  the	  animal	  satisfies	  the	  

better	  its	  welfare	  is	  believed	  to	  be.	  	  

Today	  preference	  (and	  motivation)	  testing	  has	  become	  one	  of	  the	  most	  popular	  and	  

widely	  utilized	  methods	  in	  animal	  welfare	  science	  (Kirkden	  and	  Pajor,	  2006;	  Fraser	  and	  

Nicol,	  2011).	  Contrary	  to	  human	  theories	  of	  welfare,	  preference	  testing	  is	  generally	  thought	  

of	  as	  a	  methodology	  within	  animal	  welfare	  science,	  rather	  than	  a	  theory	  in	  its	  own	  right	  

(see	  Table	  1).	  However,	  Dawkins	  (2012)	  has	  outlined	  a	  theory	  of	  welfare	  that	  could	  

rightfully	  be	  considered	  a	  preference	  satisfaction	  account.	  	  

Preferentialism	  as	  a	  formal	  theory	  of	  welfare	  has	  had	  a	  significant	  impact	  in	  animal	  

ethics.	  Peter	  Singer	  (2011)	  famously	  rejected	  hedonism	  arguing	  that	  many	  animals	  (e.g.	  

primates,	  dogs,	  cats,	  dolphins,	  elephants,	  pigs)	  qualify	  as	  persons	  because	  they	  appear	  to	  

have	  a	  sense	  of	  themselves	  existing	  over	  time.	  He	  then	  went	  on	  to	  argue	  that	  beings	  capable	  

of	  projecting	  themselves	  into	  the	  future	  must	  also	  be	  able	  to	  form	  desires	  about	  their	  

future.	  If	  animals	  can	  form	  desires	  about	  their	  future,	  then	  it	  is	  possible	  for	  them	  to	  form	  

desires	  about	  things	  that	  extend	  beyond	  their	  immediate	  pleasure	  and	  pain.	  All	  things	  

being	  equal,	  Singer	  reasoned,	  a	  life	  where	  these	  desires	  are	  fulfilled	  is	  better	  than	  one	  in	  
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which	  they	  are	  not,	  independent	  of	  any	  pleasant	  feelings	  they	  experience.	  Tom	  Regan	  has	  

also	  endorsed	  a	  preferentialist	  approach	  to	  welfare	  albeit	  from	  a	  deontological	  standpoint,	  

claiming	  that	  animals	  enjoy	  welfare	  when	  they	  “pursue	  and	  obtain	  what	  they	  prefer”	  

(Regan,	  2004).	  If	  Singer	  and	  Regan	  are	  correct	  that	  welfare	  consists	  of	  the	  satisfaction	  of	  

preferences,	  the	  question	  then	  becomes	  a	  matter	  of	  identifying	  which	  animals	  are	  capable	  

of	  possessing	  desires	  that	  extend	  beyond	  pleasure	  and	  pain.	  This	  question	  is	  beyond	  the	  

scope	  of	  this	  thesis,	  but	  one	  detailed	  analysis	  by	  Varner	  (2002)	  concluded	  that	  desires	  are	  

likely	  held	  by	  a	  wide	  array	  of	  animal	  species.5	  	  

Preferentialism	  is	  appealing	  because	  it	  offers	  a	  plausible	  response	  to	  some	  of	  the	  

major	  objections	  to	  hedonism.	  Namely,	  it	  provides	  an	  answer	  to	  Nozick’s	  experience	  

machine	  objection.	  A	  life	  of	  pleasant	  dream-‐like	  states	  is	  unlikely	  to	  improve	  welfare	  

because	  such	  a	  life	  would	  likely	  leave	  many	  desires	  unfulfilled.	  Preferentialism	  recognizes	  

that	  things	  besides	  the	  pleasant	  experiences	  are	  valued.	  We	  want	  to	  actually	  achieve	  

certain	  things,	  not	  just	  the	  pleasant	  experiences	  that	  might	  or	  might	  not	  result	  from	  them.	  

Preferentialism	  is	  also	  appealing	  because	  it	  is	  less	  judgmental	  that	  either	  hedonism	  of	  

objective	  list	  theories.	  The	  content	  of	  the	  desire	  does	  not	  matter	  for	  welfare,	  what	  matters	  

is	  its	  strength	  and	  whether	  or	  not	  it	  is	  fulfilled.	  	  

In	  many	  cases	  there	  may	  be	  a	  close	  correspondence	  between	  the	  satisfaction	  of	  

desires	  and	  the	  experience	  of	  positive	  mental	  states	  -‐	  an	  animal	  that	  gets	  what	  it	  wants	  will	  

often	  feel	  good	  as	  a	  result	  (Duncan	  and	  Fraser,	  1997).	  However,	  this	  need	  not	  be	  true	  in	  all	  

circumstances.	  Consider	  any	  animal	  with	  a	  strong	  desire	  to	  fight.	  It	  seems	  odd	  to	  think	  that	  
                                            
5 Varner	  (2002)	  concludes	  that	  some	  animals	  (e.g.	  some	  fish)	  may	  be	  capable	  of	  
experiencing	  pain	  without	  desiring	  that	  it	  end.	  This	  phenomenon	  also	  occurs	  in	  humans	  
with	  prefrontal	  lobe	  damage	  who	  report	  feeling	  pain,	  but	  have	  no	  desire	  for	  it	  to	  stop.	  
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by	  allowing	  this	  animal	  to	  fulfil	  its	  preference	  we	  have	  somehow	  improved	  its	  welfare.	  

Moreover,	  many	  desires	  in	  both	  humans	  and	  animals	  are	  relatively	  unstable	  –	  varying	  

depending	  on	  the	  context	  in	  which	  they	  are	  presented.	  Lichtenstein	  and	  Slovic	  (1971)	  

famously	  showed	  that	  when	  people	  were	  presented	  with	  two	  options	  simultaneously	  they	  

indicated	  a	  reliable	  preference	  for	  one	  of	  the	  two	  options.	  However,	  when	  the	  very	  same	  

two	  options	  were	  evaluated	  individually	  their	  preferences	  reversed.	  Collectively,	  these	  

challenges	  have	  been	  referred	  to	  as	  the	  problem	  of	  defective	  desires	  (Heathwood,	  2005).	  

These	  challenges	  to	  preferentialism	  have	  led	  to	  the	  addition	  of	  numerous	  idealizing	  

conditions.	  Most	  often	  these	  include	  the	  requirement	  that	  desires	  must	  be	  informed	  and	  

presently	  held	  in	  order	  to	  affect	  welfare	  (Griffin,	  1986).	  For	  a	  desire	  to	  count	  as	  being	  

informed	  it	  must	  persist	  in	  being	  held	  after	  considering	  the	  likely	  results	  of	  its	  fulfilment.	  

Varner	  (2002)	  argues	  that	  this	  condition	  cannot	  apply	  to	  animals	  because,	  unlike	  humans,	  

animals	  will	  never	  possess	  the	  ability	  to	  consider	  such	  information.	  The	  requirement	  that	  

desires	  be	  presently	  held	  is	  more	  applicable	  in	  the	  case	  of	  animals:	  “If	  a	  dog	  is	  frightened	  of	  

you	  and	  would	  prefer	  you	  to	  leave,	  it	  does	  not	  contribute	  to	  her	  welfare	  if	  you	  leave	  

secretly	  (behind	  a	  screen,	  say,	  so	  that	  she	  thinks	  you	  are	  still	  present)	  or	  if	  you	  leave	  when	  

her	  fear	  has	  ended	  (perhaps	  because	  you	  feed	  her)”	  (Appleby	  and	  Sandoe,	  2002).	  

Preferentialism	  has	  many	  advantages	  over	  hedonism	  as	  a	  theory	  of	  welfare,	  yet	  

there	  is	  something	  fundamentally	  odd	  about	  the	  idea	  of	  equating	  the	  satisfaction	  of	  desires	  

with	  a	  good	  life.	  According	  to	  Aristotle,	  things	  cannot	  be	  made	  good	  by	  the	  fact	  that	  they	  

are	  desired;	  they	  are	  desired	  because	  they	  are	  good	  independent	  of	  our	  desires	  for	  them	  

(Crisp,	  2008).	  This	  observation	  leads	  us	  to	  our	  final	  category	  of	  welfare	  –	  Objective	  List	  

theories.	  
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1.10	   Objective	  list	  theories	  	  
 

On	  an	  objective	  list	  account	  of	  welfare,	  factors	  such	  as	  autonomy,	  knowledge,	  

friendship,	  love,	  contact	  with	  reality	  and	  meaningful	  work	  may	  all	  be	  independently	  

necessary	  for	  a	  good	  life,	  regardless	  of	  whether	  or	  not	  they	  make	  an	  object	  feel	  good	  or	  

satisfy	  their	  desires.	  One	  popular	  version	  of	  objective	  list	  theory	  is	  the	  Aristotelian	  notion	  

of	  perfectionism,	  which	  argues	  that	  welfare	  consists	  in	  the	  exercise	  and	  development	  of	  

one’s	  natural	  or	  essential	  capacities	  (Hurka,	  1993;	  Dorsey,	  2010).	  Perfectionist	  accounts	  of	  

animal	  welfare	  are	  often	  expressed	  as	  concerns	  about	  ‘naturalness’.	  Within	  the	  field	  of	  

animal	  welfare	  science,	  perfectionist	  accounts	  are	  most	  often	  associated	  with	  the	  work	  of	  

Bernard	  Rollin,	  as	  exemplified	  in	  the	  following	  quote	  (Rollin,	  1995):	  	  

“…animals	  too	  have	  natures,	  genetically	  based,	  physically	  and	  psychologically	  
expressed	  which	  determine	  how	  they	  live	  in	  their	  environments.	  Following	  
Aristotle,	  I	  call	  this	  the	  telos	  of	  an	  animal,	  the	  pigness	  of	  the	  pig,	  the	  dogness	  of	  the	  
dog	  –	  ‘fish	  gotta	  swim,	  birds	  gotta	  fly’.	  (…)	  Social	  animals	  need	  to	  be	  with	  others	  of	  
their	  kind;	  animals	  built	  to	  run	  need	  to	  run;	  these	  interests	  are	  species	  specific.	  
Others	  are	  ubiquitous	  in	  all	  species	  with	  brains	  and	  nervous	  systems	  –	  the	  interest	  
in	  avoiding	  pain,	  in	  food	  and	  water,	  and	  so	  forth.”	  6	  	  
	  
Other,	  more	  detailed	  perfectionist	  accounts	  of	  animal	  welfare	  can	  also	  be	  found.	  

Extending	  her	  work	  involving	  humans,	  Martha	  Nussbaum’s	  (2004)	  capabilities	  approach	  

proposed	  a	  basic	  list	  of	  features	  that,	  when	  realized,	  improve	  an	  animal’s	  welfare.	  These	  

capabilities	  are:	  (i)	  life,	  (ii)	  bodily	  health,	  (iii)	  bodily	  integrity,	  (iv)	  senses,	  imagination,	  and	  

thought,	  (v)	  emotions,	  (vi)	  practical	  reason,	  (vii)	  affiliation,	  (vii)	  relation	  to	  other	  species,	  

(ix)	  play,	  and	  (x)	  control	  over	  one’s	  environment.	  Although	  certain	  kinds	  of	  pleasure	  and	  

pain	  are	  addressed	  by	  (iv)	  and	  (v),	  it	  is	  fully	  possible	  for	  many	  capabilities	  to	  contribute	  to	  
                                            
6 Rollin	  is	  often	  categorized	  as	  an	  Aristotelian	  about	  welfare.	  However,	  other	  work	  makes	  it	  
clear	  that	  he	  views	  essential	  species-‐typical	  capacities	  as	  instrumentally	  valuable	  (see	  
Verhoog,	  1992).	  
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an	  animal’s	  welfare	  regardless	  of	  whether	  they	  are	  experienced	  as	  pleasant	  or	  desired.	  

Nussbaum	  acknowledges	  the	  dangers	  involved	  in	  presenting	  a	  theory	  that	  alludes	  to	  the	  

characteristic	  flourishing	  of	  species.	  Specifically,	  she	  is	  concerned	  that	  it	  leads	  humans	  to	  

“worship”	  and	  “romanticize”	  nature.	  To	  avoid	  this	  risk	  she	  makes	  it	  plain	  that	  not	  all	  forms	  

of	  characteristic	  functioning	  improve	  welfare	  and	  discerning	  which	  do	  necessarily	  involves	  

normative	  judgments	  (Nussbaum,	  2006).	  	  

Rosalind	  Hursthouse’s	  (1999,	  pg.	  204)	  account	  of	  animal	  welfare	  probably	  

represents	  the	  purest	  version	  of	  perfectionist	  theory.	  Her	  view	  is	  that	  a	  well-‐off	  animal	  is	  

one	  that	  is,	  “well-‐fitted	  or	  endowed	  with	  respect	  to	  four	  aspects,	  their:	  (i)	  parts,	  (ii)	  

operations/reactions,	  (iii)	  actions,	  and	  (iv)	  desires	  and	  emotions;	  whether	  it	  is	  thus	  well-‐

fitted	  or	  endowed	  is	  determined	  whether	  these	  four	  aspects	  well	  serve:	  (1)	  its	  individual	  

survival,	  (2)	  the	  continuance	  of	  the	  species,	  and	  (3)	  its	  characteristic	  freedom	  from	  pain	  

and	  characteristic	  enjoyment,	  and	  (4)	  the	  good	  functioning	  of	  its	  social	  group	  –	  in	  ways	  

characteristic	  of	  that	  species.”	  	  

Nussbaum	  and	  Hursthouse	  agree	  that	  what	  is	  good	  for	  an	  animal	  is	  pursuing	  their	  

ends	  in	  ways	  that	  are	  characteristic	  of	  their	  species.	  They	  also	  agree	  that	  this	  will,	  in	  many	  

cases,	  not	  be	  consistent	  with	  the	  maximization	  of	  pleasant	  psychological	  experience	  and	  

the	  satisfaction	  of	  desires.	  However,	  Hursthouse	  differs	  from	  Nussbaum	  in	  believing	  that	  

her	  approach	  does	  not	  depend	  on	  human	  values,	  but	  instead	  relies	  entirely	  on	  biological	  

facts	  of	  the	  type	  studied	  by	  zoologists	  and	  ethologists.	  Upon	  closer	  examination	  it	  is	  

apparent	  that	  value	  judgments	  enter	  into	  both	  approaches	  in	  the	  initial	  process	  of	  

determining	  what	  counts	  as	  a	  species-‐typical	  trait.	  The	  capabilities	  approach	  differs	  

because	  it	  allows	  normative	  evaluations	  to	  enter	  a	  second	  time;	  namely,	  when	  considering	  
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which	  parts	  of	  the	  animal’s	  nature	  influence	  its	  welfare	  and	  which	  do	  not.	  For	  Hursthouse,	  

this	  second	  step	  is	  unnecessary	  because	  once	  we	  have	  decided	  what	  is	  characteristic	  of	  the	  

species	  we	  can	  deduce	  the	  welfare	  of	  any	  individual	  according	  to	  how	  well	  it	  reflects	  these	  

characteristics	  (Rice,	  2015).	  	  

Perfectionist	  approaches	  to	  welfare	  have	  been	  widely	  criticized	  for	  being	  too	  

paternalistic	  and	  removed	  from	  the	  individual	  whose	  welfare	  we	  are	  supposed	  to	  be	  

discussing.	  They	  suggest	  that	  things	  can	  affect	  welfare	  regardless	  of	  whether	  or	  not	  they	  

are	  in	  some	  sense	  endorsed	  by	  the	  agent	  in	  question	  and	  thus	  strain	  the	  agent-‐relativity	  

requirement	  of	  welfare.	  A	  chimpanzee	  that	  does	  not	  enjoy	  being	  with	  its	  group,	  grooming	  

others	  or	  playing	  is	  a	  ‘defective’	  chimpanzee	  and	  thus	  not	  well	  off.	  An	  attempt	  has	  been	  

made	  to	  modify	  perfectionist	  approaches	  to	  animal	  welfare	  so	  that	  they	  are	  more	  sensitive	  

to	  individual,	  within-‐species	  variation.	  The	  self-‐fulfilment	  alternative	  outlined	  by	  Visak	  and	  

Balcombe	  (2013)	  still	  considers	  species-‐typical	  characteristics,	  but	  allows	  for	  individual	  

idiosyncrasies,	  atypical	  of	  the	  species,	  to	  influence	  welfare.	  This	  approach	  has	  precedence	  

in	  the	  case	  of	  humans	  (Haybron,	  2008),	  but	  it	  is	  too	  early	  to	  tell	  whether	  this	  offers	  a	  

workable	  alternative	  for	  animals.	  

Thus	  far	  I	  have	  referred	  to	  philosophical	  research.	  In	  the	  next	  section	  I	  will	  critically	  

evaluate	  the	  growing	  body	  of	  social	  science	  research	  that	  has	  empirically	  examined	  how	  

different	  people	  understand	  animal	  welfare.	  

1.11	   Empirical	  research	  on	  how	  people	  conceive	  of	  animal	  welfare	  

An	  increasing	  volume	  of	  social	  science	  research	  is	  now	  being	  conducted	  within	  

animal	  welfare	  science	  (examples	  given	  in	  Table	  1.2).	  A	  major	  focus	  of	  this	  work	  is	  

discerning	  how	  different	  groups	  of	  people	  think	  about	  welfare.	  This	  research	  may	  offer	  
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insights	  into	  whether	  or	  not	  the	  intuitions	  of	  specialists	  are	  representative	  of	  ordinary	  

people.	  Without	  this,	  it	  is	  not	  possible	  to	  discern	  whether	  both	  groups	  are	  referring	  to	  the	  

same	  concept	  or	  not.	  Because	  social	  science	  research	  in	  animal	  welfare	  is	  relatively	  new	  

(e.g.	  see	  review	  by	  Weary	  et	  al.,	  2016)	  most	  studies	  have	  been	  qualitative	  case	  studies.	  	  

One	  such	  study	  involved	  swine	  farmers	  from	  six	  European	  countries	  and	  found	  that	  

welfare	  was	  defined	  differently	  depending	  on	  whether	  farmers	  were	  participating	  in	  basic	  

(non-‐animal	  welfare	  specific)	  or	  specific	  animal	  welfare	  assurance	  schemes	  (Skarstad	  et	  al.,	  

2007).	  Interestingly,	  farmers	  in	  the	  latter	  category	  placed	  greater	  emphasis	  on	  an	  animal’s	  

ability	  to	  express	  natural	  behaviour	  and	  less	  on	  the	  biological	  health	  and	  functioning	  of	  

their	  animals.	  This	  same	  study	  also	  reported	  that	  Norwegian	  consumers	  held	  a	  more	  

nuanced	  definition	  of	  animal	  welfare	  emphasizing	  freedom,	  naturalness	  and	  care	  while	  

farmers	  focused	  almost	  exclusively	  on	  animals	  having	  good	  health	  and	  functioning.	  

Spooner	  et	  al	  (2014)	  also	  reported	  that	  swine	  producers	  largely	  equated	  welfare	  with	  good	  

biological	  health	  and	  functioning.	  	  

Other	  studies	  have	  used	  quantitative	  methodologies	  to	  examine	  statistical	  relations	  

between	  different	  groups.	  One	  study	  presented	  non-‐farmer	  and	  farmer	  participants	  with	  a	  

list	  of	  72	  welfare	  related	  factors	  and	  asked	  them	  to	  rate	  their	  importance	  for	  obtaining	  an	  

acceptable	  level	  of	  animal	  welfare	  (Vanhonacker	  et	  al.,	  2008).	  These	  factors	  were	  organized	  

into	  seven	  categories	  (Housing	  and	  Climate,	  Transport	  and	  Slaughter,	  Feed	  and	  Water,	  

Human-‐Animal	  Relationship,	  Animal	  Suffering	  and	  Stress,	  Animal	  Health	  and	  Ability	  to	  

Engage	  in	  Natural	  Behaviour).	  The	  main	  finding	  was	  that	  farmers	  and	  non-‐farmers	  largely	  

agreed	  on	  which	  factors	  “have	  to	  do	  with	  animal	  welfare”	  although	  the	  ability	  to	  engage	  
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natural	  behaviour	  was	  consistently	  ranked	  more	  highly	  by	  non-‐farmers	  (Vanhonacker	  et	  

al.,	  2008).	  	  	  

Another	  study,	  comparing	  consumer	  and	  farmer	  conceptions	  of	  welfare,	  found	  that	  

farmers	  thought	  of	  welfare	  largely	  in	  terms	  of	  health	  and	  functioning.	  Consumers	  also	  

mentioned	  these	  factors,	  but	  went	  beyond	  them	  to	  include	  things	  like	  the	  freedom	  to	  move	  

and	  fulfil	  “natural	  desires”	  (Te	  Velde	  et	  al.,	  2002).	  Similarly,	  a	  Dutch	  study	  found	  that	  expert	  

and	  non-‐farmer	  beliefs	  about	  swine	  welfare	  were	  largely	  in	  agreement	  except	  that	  non-‐

farmers	  held	  a	  more	  complex	  view	  of	  animal	  welfare	  than	  the	  welfare	  experts	  (Lassen	  et	  al.,	  

2006).	  	  

Tuyttens	  et	  al.	  (2010)	  asked	  several	  different	  groups:	  vegetarians,	  farmers	  and	  non-‐

farmers	  to	  rate	  the	  importance	  of	  12	  different	  welfare-‐related	  criteria.	  Once	  again,	  general	  

agreement	  was	  high	  between	  groups	  with	  the	  exception	  of	  vegetarians	  who	  gave	  

consistently	  higher	  scores	  than	  both	  farmers	  and	  citizens	  on	  every	  criterion.	  Farmers	  and	  

vegetarians	  differed	  most	  on	  the	  perceived	  importance	  of	  “appropriate	  behavior”.



	  

Table	  1.2	  	  A	  sample	  of	  studies	  reporting	  how	  different	  groups	  conceive	  of	  animal	  welfare.	  

Study	   Country	   Population	   Sample	  
Size	  

Design	  

Vanhonacker	  et	  al.,	  2008	   Belgium	   Farmers	  and	  Non-‐farmers	   663	   Quantitative/
correlational	  

Te	  Velde	  et	  al.,	  2002	   The	  Netherlands	   Farmers	  and	  Non-‐farmers	   30	   Qualitative	  

Lassen	  et	  al.,	  2006	   Denmark	   Non-‐farmers	   36-‐42	   Qualitative	  

Tuyttens	  et	  al.,	  2010	   Belgium	   Farmers,	  Non-‐farmers	  farmers	  and	  
Vegetarians	  

735	   Quantitative/
correlational	  

Spooner	  et	  al.,	  2014a	   Canada	   Farmers	  and	  Non-‐farmers	   24	   Qualitative	  

Skarstad	  et	  al.,	  2007	   Norway	   Farmers	  and	  Non-‐farmers	   216-‐237	   Qualitative	  

Vanhonacker	  et	  al.,	  2010	   Belgium	   Non-‐farmers	   29	   Qualitative	  

Vanhonacker	  et	  al.,	  2012	   Belgium	   Non-‐farmers	   459	   Quantitative/
correlational	  

Bock	  and	  Van	  Huik,	  2007	   The	  Netherlands,	  
France,	  Norway,	  
Sweden,	  Britain	  
and	  Italy.	  

Farmers	  	   60	   Qualitative	  

Prickett	  et	  al.,	  2010	  	   United	  States	   Non-‐farmers	   1,019	   Quantitative/
correlational	  

Spooner	  et	  al.,	  2014b	   Canada	   Pig	  farmers	   20	   Qualitative	  

Spooner	  et	  al.,	  2012	   Canada	   Cattle	  farmers	   23	   Qualitative	  

Frewer	  et	  al.,	  2005	   Denmark	   Non-‐farmers	   1,000	   Quantitative	  



1.12	   Methodological	  limitations	  	  
 

Objectively	  evaluating	  this	  research	  is	  difficult	  because	  of	  inconsistent	  and	  

inadequate	  descriptions	  of	  methods,	  particularly	  with	  respect	  to	  data	  analyses.	  For	  

example,	  Bock	  and	  Van	  Huik	  (2007)	  fail	  to	  provide	  any	  information	  about	  their	  materials	  

other	  than	  stating,	  “researchers	  agreed	  upon	  a	  basic	  questionnaire	  with	  a	  common	  core	  of	  

semi-‐structured	  questions.”	  Te	  Velde	  et	  al.,	  (2002)	  also	  give	  no	  detailed	  information	  about	  

how	  their	  data	  were	  analysed	  before	  moving	  into	  a	  discussion	  of	  their	  results.	  Moreover,	  

the	  inclusion	  of	  methods	  designed	  to	  enhance	  reliability	  are	  used	  infrequently.	  	  Only	  

Spooner	  et	  al.	  (2014a)	  described	  the	  steps	  used	  to	  validate	  their	  analysis.	  Triangulating	  

qualitative	  data	  via	  repeated	  analysis	  by	  more	  than	  a	  single	  researcher	  and	  ‘feeding	  back’	  

responses	  to	  participants	  would	  all	  improve	  future	  research	  in	  this	  area	  (Mays	  and	  Pope,	  

2000).	  

More	  generally,	  relatively	  few	  studies	  have	  directly	  focused	  on	  the	  concept	  of	  

welfare.	  Those	  that	  clearly	  outline	  their	  research	  aims	  are	  often	  focused	  on	  assessing	  

people’s	  attitudes	  towards	  animal	  welfare	  in	  general.	  For	  example,	  participants	  are	  asked	  

to	  rate	  the	  current	  state	  of	  animal	  welfare	  and	  the	  extent	  to	  which	  they	  

approve/disapprove	  of	  what	  they	  perceive	  of	  as	  the	  status	  quo	  (Vanhonancker	  et	  al.,	  2008).	  

Another	  study	  asked	  subjects	  what	  they	  thought	  about,	  “…the	  accusations	  of	  animal	  

welfare	  activists”	  and	  then	  asserted	  that	  the	  responses	  “…contained	  information	  about	  the	  

way	  they	  define	  animal	  welfare…”	  (Te	  Velde	  et	  al.,	  2002).	  These	  approaches	  may	  contain	  

useful	  information	  about	  how	  people	  think	  about	  welfare,	  but	  they	  are	  also	  likely	  to	  contain	  

information	  unrelated	  to	  what	  they	  view	  as	  good	  for	  animals.	  Without	  better	  
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methodological	  descriptions	  it	  is	  not	  possible	  to	  tell	  how	  investigators	  distinguished	  signal	  

from	  noise.	  

A	  further	  limitation	  of	  the	  studies	  reviewed	  here	  is	  that	  all	  of	  them	  focused	  on	  

animal	  welfare	  in	  the	  context	  of	  food	  consumption.	  For	  instance,	  both	  Skarstad	  et	  al.	  (2007)	  

and	  Te	  Velde	  et	  al.	  (2002)	  initiated	  interviews	  by	  asking	  people	  to	  talk	  about	  their	  

consumption	  of	  animal	  products	  prior	  to	  asking	  them	  to	  define	  animal	  welfare.	  Hall	  and	  

Sandilands	  (2007)	  examining	  views	  about	  poultry	  welfare,	  asked	  subjects	  to	  define	  

welfare,	  but	  before	  responding	  they	  were	  encouraged	  to,	  “remember,	  we’re	  talking	  about	  

chickens	  bred	  for	  meat	  production”	  (Hall	  and	  Sandilands	  2007).	  This	  framing	  is	  likely	  to	  

have	  biased	  participant	  responses.	  Studies	  have	  shown	  that	  reflecting	  on	  meat-‐eating	  leads	  

to	  lower	  ratings	  of	  animal	  mental	  abilities	  and	  concern	  for	  their	  welfare	  (Loughnan	  et	  al.,	  

2010;	  Bastian	  et	  al.,	  2012).	  Again,	  such	  data	  is	  also	  likely	  to	  be	  ‘noisy’	  since	  food	  animal	  

welfare	  if	  often	  used	  as,	  “an	  indicator	  of	  other,	  usually	  more	  important,	  product	  attributes	  

such	  as	  food	  safety,	  quality	  and	  healthiness”	  (Harper	  and	  Henson,	  2001).	  	  	  

The	  majority	  of	  these	  studies	  were	  limited	  to	  a	  few	  (mainly	  European)	  countries	  

(see	  examples	  given	  in	  Table	  2).	  Moreover,	  approximately	  half	  of	  the	  studies	  appeared	  to	  

utilize	  the	  same	  data	  set	  (Vanhonacker	  et	  al.,	  2008,	  2010,	  2012	  and	  Tuyttens	  et	  al.,	  2010).	  

Many	  studies	  rely	  on	  very	  small	  sample	  sizes	  and	  report	  very	  little	  by	  way	  of	  demographic	  

information.	  For	  example,	  Lassen	  et	  al.	  (2006)	  provide	  no	  information	  about	  their	  sample	  

beyond	  stating	  that	  they	  were	  “not	  farmers”	  and	  that	  they	  “differed	  in	  age,	  gender,	  

education	  and	  place	  of	  residence	  (urban/rural)”.	  Te	  Velde	  et	  al	  (2002)	  only	  provided	  the	  

following	  information	  about	  their	  sample:	  “The	  selected	  respondents	  were	  as	  different	  

from	  each	  other	  as	  possible,	  and	  at	  the	  same	  time	  represented	  others	  as	  much	  as	  possible.”	  

Overreliance	  on	  small	  samples	  with	  little	  attention	  to	  their	  characteristics	  compromises	  the	  
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validity	  of	  much	  psychological	  research	  (Henrich	  et	  al.,	  2010).	  Studies	  using	  larger	  samples,	  

in	  different	  locations	  (and	  cultures)	  may	  yield	  very	  different	  conclusions.	  Thus,	  caution	  is	  

warranted	  when	  generalizing	  the	  results	  of	  these	  studies	  to	  different	  contexts	  (von	  

Keyserlingk	  and	  Hötzel,	  2015).	  

There	  also	  seems	  to	  be	  an	  over-‐reliance	  on	  the	  use	  of	  direct-‐projective	  methods	  of	  

assessment.	  Direct	  methods	  depend	  on	  the	  subject’s	  motivation	  and	  ability	  to	  access	  and	  

linguistically	  express	  their	  thoughts.	  Overreliance	  on	  such	  methods	  is	  problematic	  because,	  

although	  linguistic	  expression	  and	  thought	  are	  closely	  related,	  much	  of	  our	  thinking	  occurs	  

at	  a	  level	  below	  conscious	  perception	  and	  is	  never	  externalized	  (Greenwald	  and	  Banaji,	  

1995).	  Similarly,	  many	  of	  our	  moral	  judgments	  occur	  spontaneously	  and	  intuitively	  without	  

being	  consciously	  experienced	  (Haidt,	  2001).	  In	  cases	  where	  these	  judgments	  are	  

externalized,	  they	  are	  often	  very	  labile	  and	  susceptible	  to	  subtle	  changes	  in	  elicitation	  

methods	  (Fischhoff	  et	  al.,	  1980).	  In	  response,	  social	  scientists	  have	  developed	  a	  number	  of	  

indirect	  (implicit)	  psychological	  methods	  that	  “do	  not	  destroy	  the	  natural	  form	  of	  the	  

attitude	  in	  the	  process	  of	  describing	  it.”	  (Campbell	  1950).	  Research	  has	  shown	  that	  direct	  

and	  indirect	  measures	  of	  the	  same	  psychological	  construct	  can	  yield	  drastically	  different	  

responses	  within	  the	  same	  individual	  -‐	  often	  without	  their	  awareness	  (Nosek	  et	  al.,	  2011).	  	  

Indirect	  methods	  are	  preferred	  because	  they	  can	  minimize	  the	  influence	  of	  a	  variety	  

of	  external	  response-‐influencing	  pressures	  that	  can	  reduce	  data	  quality.	  Most	  commonly,	  

these	  include	  demand	  characteristics,	  social	  desirability	  bias	  and	  the	  problem	  of	  non-‐

attitudes	  (Azjen,	  2001).	  Several	  studies	  have	  found	  social	  desirability	  bias	  to	  be	  much	  more	  

common	  in	  face-‐to-‐face	  interview-‐based	  studies	  (Richman	  et	  al.,	  1999;	  Leggett	  et	  al.,	  2003;	  

Kreuter	  et	  al.,	  2008),	  which	  constitute	  the	  bulk	  of	  studies	  reviewed	  here.	  The	  problem	  of	  

non-‐attitudes	  refers	  to	  the	  well-‐documented	  fact	  the	  many	  people	  simply	  do	  not	  have	  
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coherent	  attitudes	  about	  many	  objects,	  despite	  reporting	  that	  they	  do.	  Phillip	  Converse	  

(1970)	  first	  introduced	  the	  notion	  of	  non-‐attitudes	  as	  an	  explanation	  of	  the	  low	  stability	  

(i.e.	  low	  test/re-‐test	  reliabilities)	  of	  some	  pubic	  opinion	  research.	  Numerous	  studies	  have	  

found	  people	  often	  report	  having	  “considered	  views”	  about	  matters	  that	  they	  have	  never	  

actually	  considered	  (Bishop	  et	  al.,	  1980;	  Sturgis	  and	  Smith,	  2010).	  One	  prominent	  

anthrozoological	  researcher	  has	  suggested	  that	  many	  (if	  not	  most)	  attitudes	  about	  animals	  

probably	  qualify	  as	  non-‐attitudes	  (Herzog,	  2010).	  A	  recent	  study	  examining	  views	  about	  

animal	  welfare	  among	  6,000	  Chinese	  consumers	  found	  that	  more	  that	  two	  thirds	  have	  

never	  even	  heard	  of	  the	  term	  ‘animal	  welfare’	  (You	  et	  al.,	  2014)	  and	  Spooner	  et	  al.	  (2012;	  

2014b)	  reported	  that	  farmers	  they	  studied	  never	  use	  the	  term	  “welfare”.	  This	  provides	  

some	  preliminary	  evidence	  that	  asking	  people	  what	  they	  think	  about	  “animal	  welfare”	  may	  

not	  be	  an	  intelligible	  question.	  

Complementing	  and	  building	  on	  existing	  studies	  via	  methodological	  refinements	  

such	  as	  indirect	  measures	  and	  experimental	  designs	  that	  manipulate	  specific	  variables	  of	  

interest,	  could	  help	  us	  develop	  a	  better	  understanding	  of	  how	  ordinary	  people	  understand	  

animal	  welfare.	  	  	  The	  lack	  of	  hypothesis-‐driven	  research	  examining	  the	  ordinary	  concept	  of	  

welfare	  might	  be	  a	  function	  of	  the	  concept	  itself.	  As	  currently	  formulated,	  the	  broadness	  of	  

this	  complex	  concept	  of	  welfare	  makes	  it	  difficult	  to	  imagine	  data	  that	  would	  not	  support	  

this	  concept.	  For	  instance,	  applying	  the	  welfare	  construct	  outlined	  by	  Fraser	  et	  al.	  (1997)	  

makes	  it	  difficult	  to	  exclude	  most	  scientific	  findings	  involving	  animals	  without	  invoking	  

additional	  ad	  hoc	  criteria.	  	  This	  is	  problematic	  because	  empirical	  evidence	  cannot	  support	  a	  

theory,	  if	  the	  theory	  is	  formulated	  in	  a	  manner	  that	  is	  consistent	  with	  any	  observations	  

whatsoever	  (Popper,	  2005).	  	  Further	  conceptual	  work	  is	  needed	  to	  clarify	  the	  constituents	  

of	  welfare	  in	  a	  manner	  that	  would	  allow	  for	  falsifiable	  hypotheses	  to	  be	  tested.	  	  Such	  work	  
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is	  especially	  needed	  to	  clarify	  pervasive	  claims	  about	  naturalness	  and	  how	  they	  relate	  to	  

other	  terms	  commonly	  encountered	  such	  as	  autonomy,	  comfort	  and	  integrity	  (Lassen	  et	  al.,	  

2006).	  

Additional	  research	  is	  also	  needed	  to	  discern	  whether	  there	  might	  be	  additional	  

factors	  that	  influence	  welfare	  beyond	  those	  currently	  identified.	  For	  example,	  some	  have	  

argued	  that	  factors	  such	  as	  death	  (Yeates	  et	  al.,	  2010;	  2011),	  longevity	  (Bruijnis	  et	  al.,	  

2013)	  and	  integrity	  (Bovenkerk,	  et	  al.,	  2003;	  Rocklinsberg	  et	  al.,	  2014)	  can	  all	  influence	  our	  

judgments	  about	  an	  animal’s	  welfare	  despite	  not	  being	  straightforwardly	  captured	  by	  the	  

three	  concerns	  outlined	  by	  Fraser	  et	  al.	  (1997).	  In	  the	  case	  of	  death,	  consider	  philosopher	  

Jerrold	  Tannenbaum’s	  (2002)	  thought	  experiment:	  	  

“A	  researcher	  uses	  radioactive	  tracer	  chemicals	  to	  study	  the	  anatomical	  structure	  of	  
the	  brains	  of	  rhesus	  monkeys.	  After	  the	  chemicals	  are	  injected	  intravenously,	  the	  
animals	  are	  killed	  painlessly.	  The	  brain	  tissue	  is	  then	  removed	  for	  study.	  At	  no	  time	  
do	  the	  monkeys	  experience	  any	  pain,	  distress,	  or	  discomfort	  other	  than	  the	  minimal	  
amount	  associated	  with	  the	  injections.	  Does	  this	  experiment	  have	  a	  negative	  impact	  
on	  the	  monkey’s	  welfare?”	  
	  
Tannenbaum	  claims	  that	  when	  he	  first	  began	  presenting	  this	  scenario	  to	  diverse	  

audiences	  more	  than	  three	  decades	  ago,	  virtually	  no	  one	  considered	  it	  an	  animal	  welfare	  

issue.	  However,	  he	  now	  claims	  that	  the	  question	  evokes	  “immediate	  and	  substantial	  

laughter”	  because	  it	  was	  “patently	  obvious	  to	  everyone”	  that	  the	  monkey’s	  welfare	  is	  

negatively	  affected	  by	  when	  his	  or	  her	  life	  is	  terminated.	  Whether	  Tannenbaum’s	  intuition	  

is	  widely-‐shared	  or	  not	  remains	  to	  be	  seen.	  	  If	  correct,	  this	  would	  have	  significant	  practical	  

implications.	  If	  death	  negatively	  impacts	  an	  animal’s	  welfare	  then	  this	  would	  mean	  that	  the	  

routine	  killing	  of	  animals	  at	  the	  end	  of	  experiments,	  even	  if	  done	  painlessly,	  constitutes	  a	  

welfare	  issue	  (DeGrazia,	  2016).	  
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Despite	  these	  limitations,	  the	  research	  reviewed	  here	  generally	  appears	  to	  support	  

the	  hypothesis	  that	  people	  hold	  a	  complex	  notion	  of	  animal	  welfare	  involving	  concern	  for:	  

1)	  the	  animal’s	  biological	  functioning,	  2)	  how	  the	  animal	  feels	  and	  3)	  the	  animal’s	  ability	  to	  

live	  a	  natural	  life.	  Many	  studies	  have	  found	  that	  responses	  to	  various	  animal	  welfare-‐

related	  questions	  yield	  responses	  that	  can	  be	  categorized	  according	  to	  at	  least	  one	  of	  these	  

three	  domains	  described	  by	  Fraser	  at	  al.	  (1997).	  There	  are	  however	  some	  possible	  

exceptions.	  	  For	  instance,	  people	  often	  mention	  factors	  such	  as	  freedom,	  integrity	  and	  care	  

as	  being	  constitutive	  of	  welfare.	  	  

Given	  that	  the	  concerns	  about	  the	  quality	  of	  life	  of	  animals	  under	  our	  care	  are	  

increasingly	  being	  brought	  to	  the	  forefront,	  particularly	  by	  the	  lay	  (folk)	  public,	  efforts	  

must	  continue	  to	  focus	  on	  understanding	  the	  perceptions,	  values	  and	  attitudes	  of	  all	  

citizens	  on	  the	  issue	  of	  animal	  welfare.	  	  This	  is	  particularly	  true	  for	  farm	  animals,	  which	  

make	  up	  the	  greatest	  proportion	  of	  animals	  under	  human	  care.	  Failure	  to	  understand	  how	  

people	  think	  about	  these	  issues	  will	  likely	  lead	  to	  mismatched	  response	  strategies	  that	  may	  

further	  undermine	  trust.	  

1.13	   Thesis	  aims	  
 
This	  thesis	  thus	  aims	  to	  elucidate	  the	  perceptions,	  concerns,	  and	  values	  of	  North	  American	  

industry	  and	  lay	  stakeholders	  on	  matters	  pertaining	  to	  animal	  welfare,	  with	  a	  large	  but	  not	  

exclusive	  emphasis	  on	  the	  food	  animal	  industries.	  	  Building	  on	  the	  review	  of	  conceptual	  

work	  on	  the	  concept	  of	  welfare,	  Chapter	  2	  describes	  the	  first	  attempt	  to	  experimentally	  

investigate	  the	  folk	  concept	  of	  animal	  welfare.	  It	  addresses	  the	  fundamental	  philosophical	  

question	  of	  whether	  or	  not	  welfare	  is	  ultimately	  a	  matter	  of	  an	  animal’s	  subjective	  

experience.	  This	  chapter	  proceeds	  from	  the	  premise	  that	  better	  and	  worse	  
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conceptualizations	  of	  welfare	  can	  be	  adjudicated	  (at	  least	  in	  part)	  by	  how	  well	  they	  track	  

ordinary	  intuitions.	  I	  hypothesized	  that	  unlike	  popular	  technical	  theories,	  features	  of	  the	  

animal’s	  life	  beyond	  their	  mental	  states	  would	  influence	  folk	  judgments	  of	  welfare.	  	  Since	  

one	  prominent	  aspect	  of	  farm	  animal’s	  lives	  consist	  of	  the	  farm	  where	  it	  its	  raised,	  Chapter	  

3,	  explores	  the	  empirical	  support	  for	  the	  widespread	  perception	  that	  animal	  welfare	  

(broadly	  defined)	  is	  inversely	  related	  with	  farm	  size.	  	  I	  suggest	  that	  the	  discordance	  

between	  beliefs	  about	  the	  welfare	  of	  animals	  on	  large	  farms	  and	  common	  scientific	  

indicators	  of	  welfare	  may	  be	  the	  result	  of	  the	  folk	  holding	  a	  more	  expansive,	  life-‐focused	  

conception	  what	  it	  means	  to	  flourish.	  Chapter	  4	  explores	  how	  the	  social	  perception	  of	  

openness	  and	  trust	  might	  mediate	  these	  perceptions	  of	  farm	  animal	  welfare.	  Given	  the	  

unlikelihood	  that	  people	  possess	  clear	  attitudes	  about	  highly	  technical	  industry	  practices,	  

focusing	  on	  trust	  may	  provide	  a	  more	  valid	  indicator	  of	  public	  support.	  Using	  a	  real	  world	  

example,	  I	  hypothesized	  that	  attempts	  to	  limit	  access	  to	  information	  coming	  from	  farms	  

would	  increase	  negative	  perceptions	  of	  animal	  welfare	  and	  decrease	  trust	  in	  farmers.	  

Finally,	  Chapter	  5	  functions	  as	  a	  case	  study	  focused	  on	  a	  specific	  management	  issue,	  

dehorning	  of	  young	  dairy	  calves.	  This	  chapter	  seeks	  to	  gain	  further	  insights	  into	  the	  factors	  

that	  ordinary	  people	  perceive	  as	  relevant	  to	  welfare	  using	  a	  novel	  methodological	  approach	  

that	  better	  mimics	  social	  decision-‐making.	  	  Taken	  together	  these	  chapters	  serve	  to	  

demonstrate	  how	  various	  methods	  borrowed	  from	  the	  social	  sciences	  can	  deepen	  our	  

knowledge	  of	  how	  animal	  welfare	  in	  construed	  and	  evaluated	  by	  the	  public. 
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Chapter	  2:	  An	  empirical	  challenge	  to	  hedonistic	  accounts	  of	  welfare	  

2.1	   Introduction	  
 

A	  variety	  of	  evidence	  suggests	  that	  concern	  about	  the	  welfare	  of	  animals	  is	  

increasing	  (Pinker,	  2011).	  	  In	  response	  to	  these	  concerns	  the	  field	  of	  animal	  welfare	  science	  

emerged	  to	  provide	  empirical	  answers	  to	  questions	  about	  how	  different	  factors	  affect	  an	  

animal’s	  welfare.	  Scientists	  working	  in	  this	  field	  typically	  draw	  inferences	  about	  welfare	  

based	  on	  changes	  in	  behavior	  and	  physiological	  functioning.	  Although	  still	  a	  relatively	  new	  

field,	  the	  number	  of	  scientific	  papers	  addressing	  animal	  welfare	  has	  increased	  10-‐15%	  

annually	  over	  the	  last	  20	  years	  (Walker	  et	  al.,	  2014).	  This	  research	  has	  been	  incorporated	  

into	  veterinary	  and	  animal	  science	  curricula	  around	  the	  world	  (Broom,	  2011)	  and	  is	  

increasingly	  used	  to	  inform	  legislative	  and	  regulatory	  policies,	  as	  well	  as	  private	  

accreditation	  schemes	  (Croney	  and	  Millman,	  2007).	  	  

However,	  despite	  its	  growing	  influence,	  there	  is	  still	  no	  universally	  accepted	  

definition	  of	  welfare	  (Hewson,	  2003).	  Among	  animal	  welfare	  scientists	  there	  appears	  to	  be	  

strong	  support	  for	  one	  particular	  theory	  known	  as	  welfare	  hedonism	  (Table	  2.1).	  Welfare	  

hedonism	  is	  the	  view	  that	  subjective	  experience	  is	  the	  only	  non-‐instrumentally	  valuable	  

constituent	  of	  welfare	  (Petersen	  and	  Ryberg,	  2014).	  On	  this	  view,	  an	  animal’s	  welfare	  is	  

diminished	  if,	  and	  only	  if,	  the	  animal	  experiences	  negatively-‐valenced	  feelings	  (referred	  to	  

generally	  as	  pain,	  but	  also	  including	  various	  other	  negative	  emotions	  such	  e.g.	  fear,	  

depression,	  boredom)	  and	  enhanced	  if,	  and	  only	  if,	  the	  animal	  experiences	  positively	  

valenced	  feelings	  (referred	  to	  generally	  as	  pleasure)	  (Duncan,	  2004;	  Sandoe	  and	  Simonsen,	  

1992).	  	  By	  extension,	  concepts	  such	  as	  ‘quality	  of	  life’	  are	  said	  to	  refer	  to	  the	  net	  balance	  of	  
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positive	  over	  negative	  psychological	  states	  over	  an	  extended	  period	  of	  time	  (Mench,	  1998;	  

McMillan,	  2000;	  Yeates,	  2011;	  2016;	  UFAW,	  2016).	  	  

	  

Table	  2.1	  Select	  quotations	  representing	  welfare	  hedonism.	  

“To	  be	  concerned	  about	  animal	  welfare	  is	  to	  be	  
concerned	  with	  the	  subjective	  feelings	  of	  animals.”	  
	  

Dawkins,	  1988	  
	  

“…animal	  welfare	  is	  dependent	  solely	  on	  the	  mental,	  
psychological	  and	  cognitive	  needs	  of	  the	  animals	  
concerned…as	  long	  as	  the	  mental	  state	  is	  protected	  
(i.e.,	  as	  long	  as	  the	  animal	  “feels”	  all	  right)	  then	  its	  
welfare	  will	  be	  all	  right…animal	  welfare	  is	  dependent	  
solely	  on	  the	  cognitive	  needs	  of	  the	  animals	  
concerned”	  
	  

Duncan	  and	  Petherick,	  
1991	  

“…something	  can	  only	  affect	  the	  welfare	  of	  an	  animal	  
if	  it	  affects	  the	  conscious	  experiences	  of	  the	  
individual.”	  
	  

Sandoe	  and	  Simonsen,	  
1992	  

“…the	  animals	  perception	  of	  its	  condition	  must	  serve	  
as	  the	  basis	  for	  well-‐being…”	  
	  

Gonyou,	  1993	  

“Animal	  welfare	  consists	  of	  the	  animal’s	  positive	  and	  
negative	  experiences.”	  
	  

Simenson,	  1996	  

“…welfare	  will	  depend	  on	  the	  relative	  preponderance	  
of	  positive	  over	  negative	  experiences	  during	  the	  
animal’s	  lifetime.”	  
	  

Mench,	  1998	  

“Quality	  of	  life	  refers	  to	  a	  state	  of	  mind;	  it	  is	  
conscious,	  subjective,	  mental	  experience.”	  
	  

McMillan,	  2000	  

“Welfare	  is	  a	  characteristic	  of	  animals,	  i.e.	  it	  is	  a	  
descriptive	  property	  of	  animals…The	  welfare	  state	  of	  
an	  animal	  is	  determined	  by	  all	  the	  emotional	  states	  
and	  only	  the	  emotional	  states	  insofar	  as	  they	  are	  
experienced	  subjectively	  by	  that	  animal….Per	  
definition,	  a	  drugged	  animal	  that	  is	  kept	  in	  a	  
permanently	  euphoric	  state	  has	  high	  welfare	  status	  
even	  though	  it	  may	  be	  questioned	  whether	  this	  is	  
morally	  acceptable.”	  
	  

Bracke,	  2001	  
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“Welfare	  is	  fulfilled	  when	  the	  animals	  do	  not	  feel	  any	  
long	  lasting	  negative	  emotions	  and	  when	  they	  can	  
experience	  positive	  emotions.”	  	  
	  

Desire,	  et	  al.,	  2002	  

"...animal	  welfare	  is	  all	  to	  do	  with	  the	  secondary,	  
subjective	  feelings,	  with	  the	  absence	  of	  negative	  
feelings,	  particularly	  the	  strong	  negative	  feelings	  we	  
call	  suffering	  and	  with	  the	  presence	  of	  positive	  
feelings	  that	  we	  call	  pleasure.”	  	  	  
	  

Duncan,	  2004	  	  
	  
	  

“An	  individual’s	  overall	  welfare	  depends	  on	  the	  
combination	  of	  all	  its	  current	  experiences…Like	  
overall	  welfare,	  Quality	  of	  Life	  is	  a	  matter	  of	  the	  
animal’s	  mental	  experiences.	  	  It	  is	  effectively	  a	  
balance	  of	  all	  experiences	  within	  a	  specific	  period.”	  
	  

Yeates,	  2011	  

“Animal	  welfare	  is	  a	  state	  within	  the	  animal…how	  the	  
animal	  feels	  now.”	  
	  

Hemsworth	  et	  al.,	  2015	  

“Animal	  welfare	  is	  a	  state	  that	  is	  subjectively	  
experienced	  by	  an	  animal;	  it	  is	  a	  state	  within	  the	  
animal.”	  
	  

Mellor,	  2016	  
	  

“The	  welfare	  of	  any	  sentient	  animal	  is	  determined	  by	  
its	  individual	  perception	  of	  its	  own	  physical	  and	  
emotional	  state.”	  
	  

Webster,	  2016	  
	  

“Welfare	  is	  net	  happiness	  (enjoyment	  minus	  
suffering).”	  

Ng,	  2016	  
	  

“…an	  animal’s	  welfare	  state	  reflects	  what	  the	  animal	  
itself	  experiences	  subjectively,	  i.e.,	  its	  affective	  
experiences	  or	  affects.”	  

Littlewood	  and	  Mellor,	  
2016	  

	  

Importantly,	  the	  hedonist	  position	  construes	  welfare	  as	  a	  descriptive	  concept	  

(Haybron,	  2008).	  Determining	  whether	  or	  not	  an	  animal	  is	  happy	  is	  seen	  as	  solely	  a	  matter	  

of	  accurately	  representing	  or	  describing	  the	  animal’s	  mental	  states.	  If	  the	  animal	  is	  

perceived	  as	  meeting	  the	  requisite	  psychological	  criteria	  (i.e.	  low	  negative	  affect	  and	  high	  

positive	  affect)	  then	  the	  concept	  is	  said	  to	  apply	  and	  the	  animal	  is	  happy.	  External,	  
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normative	  considerations	  of	  the	  sort	  commonly	  associated	  with	  objective	  list	  theories	  (e.g.	  

physical	  health,	  naturalness,	  bodily	  integrity)	  are	  not	  directly	  relevant.	  

We	  believe	  that	  there	  is	  good	  reason	  to	  question	  this	  account	  of	  welfare.	  An	  

alternative	  possibility	  suggests	  welfare	  cannot	  simply	  be	  a	  matter	  of	  experiencing	  certain	  

mental	  states,	  because	  the	  concept	  itself	  is	  not	  purely	  descriptive	  (Fraser,	  1995).	  This	  

alternative	  view	  sees	  welfare	  as	  a	  ‘thick	  concept’	  containing	  both	  descriptive	  and	  

normative	  content	  (Tiberius,	  2013).	  When	  we	  ascribe	  happiness	  we	  are	  not	  simply	  

representing	  or	  describing	  their	  mental	  state	  -‐	  we	  are	  evaluating	  their	  life	  circumstances	  

more	  generally;	  we	  are	  deciding	  whether	  it	  is	  a	  life	  we	  would	  endorse,	  encourage	  or	  

recommend	  (Kagan,	  1994).	  	  

One	  way	  to	  adjudicate	  between	  these	  competing	  analyses	  is	  to	  determine	  which	  of	  

them	  best	  reflects	  ordinary,	  common	  sense	  usage	  (Sumner,	  1996,	  Taylor,	  2013).	  By	  

investigating	  patterns	  in	  how	  ordinary	  people	  apply	  or	  do	  not	  apply	  their	  concepts	  in	  

particular	  situations	  we	  can	  gain	  insights	  into	  their	  fundamental	  structure	  and	  function	  

(Knobe	  and	  Nichols,	  2013).	  In	  the	  case	  of	  animal	  happiness,	  this	  criterion	  resonates	  with	  

calls	  for	  closer	  correspondence	  between	  theories	  of	  animal	  welfare	  and	  public	  values	  

(Dawkins,	  2008;	  Fraser,	  2008).	  

In	  what	  follows	  we	  describe	  the	  first	  attempt	  to	  systematically	  study	  the	  folk	  

concept	  of	  animal	  happiness.	  Contrary	  to	  popular	  hedonistic	  conceptions	  of	  animal	  welfare	  

put	  forth	  by	  many	  scientists,	  we	  hypothesized	  that	  judgments	  of	  animal	  happiness	  would	  

be	  influenced	  by	  factors	  other	  than	  the	  animal’s	  subjective	  experience.	  Specifically,	  we	  

predicted	  that	  normative	  judgments	  about	  the	  life	  the	  animal	  was	  living	  would	  influence	  

folk	  attributions	  of	  happiness.	  	  	  
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2.2	   Methods	  
 

This	  study	  received	  ethics	  approval	  from	  the	  Behavioural	  Research	  Ethics	  Board	  

(H15-‐03053)	  at	  the	  University	  of	  British	  Columbia.	  	  

Participants	  (n=502)	  were	  recruited	  using	  Amazon	  Mechanical	  Turk	  and	  randomly	  

assigned	  to	  read	  one	  of	  four	  vignettes	  (See	  Table	  2.2)	  describing	  the	  life	  of	  a	  hypothetical	  

chimpanzee.	  	  Following	  the	  general	  principles	  outlined	  in	  the	  Contrastive	  Vignette	  

Technique,	  (Burstin	  et	  al.,	  1980),	  scenarios	  were	  designed	  to	  systematically	  manipulate	  the	  

descriptive	  mental	  states	  (positive	  affect	  vs.	  negative	  affect)	  the	  chimpanzee	  was	  described	  

as	  experiencing,	  as	  well	  as	  the	  normative	  value	  of	  her	  life	  (good	  life	  vs.	  bad	  life)	  thereby,	  

creating	  a	  fully-‐crossed	  2	  (affect)	  x	  2	  (life	  value)	  experimental	  design.	  	  	  
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Table 2.2 Vignettes for each experimental condition 
 
Feels good/good life. Sally is a female 
chimpanzee living in the jungle.  She lives 
in a troop with six other chimpanzees and 
often interacts with them.  She spends most 
of her days roaming the jungle and 
foraging for food. She is in good physical 
health and has many healthy offspring who 
also live with her. Along with her food, 
Sally eats Aspilia leaves every day. These 
leaves serve as a natural stimulant that 
promotes mental health.  A team of 
neuropsychologists and primate experts, 
using state-of-the-art technology, has 
recently determined that Sally spends 
almost all of her time feeling excellent. 

 
Feels bad/good life. Sally is a female 
chimpanzee living in the jungle.  She lives 
in a troop with six other chimpanzees and 
often interacts with them.  She spends most 
of her days roaming the jungle and 
foraging for food. She is in good physical 
health and has many healthy offspring who 
also live with her. Along with her food, 
Sally eats Aspilia leaves every day. These 
leaves serve as a natural stimulant that 
promotes mental health.  Nonetheless, a 
team of neuropsychologists and primate 
experts, using state-of-the-art technology, 
have recently determined that Sally spends 
almost all of her time feeling terrible. 
 

Feels good/bad life. Sally is a female 
chimpanzee living in a primate research 
facility. She lives alone apart from any 
other chimpanzees and seldom interacts 
with her caretakers. She spends most of her 
days in her indoor enclosure, waiting for 
food to be delivered. She is in poor 
physical health and has never had any 
offspring. Along with her food, Sally is 
given a dose of psychoactive drugs every 
day. These drugs serve as an artificial 
stimulant that promotes mental health.  A 
team of neuropsychologists and primate 
experts, using state-of-the-art technology, 
has recently determined that Sally spends 
almost all of her time feeling excellent.    

Feels bad/bad life. Sally is a female 
chimpanzee living in a primate research 
facility. She lives alone apart from any 
other chimpanzees and seldom interacts 
with her caretakers. She spends most of her 
days in her indoor enclosure, waiting for 
food to be delivered. She is in poor 
physical health and has never had any 
offspring. Along with her food, Sally is 
given a dose of psychoactive drugs every 
day. These drugs serve as an artificial 
stimulant that promotes mental health.  
Nonetheless, a team of neuropsychologists 
and primate experts, using state-of-the-art 
technology, have recently determined that 
Sally spends almost all of her time feeling 
terrible. 

	  

Our	  primary	  dependent	  variable	  consisted	  of	  a	  single	  item	  asking	  participants	  to	  

indicate	  how	  much	  they	  agreed/disagreed	  with	  the	  following	  statement,	  “Sally	  is	  happy”	  

using	  a	  seven-‐point	  response	  scale	  (1	  =	  Strongly	  disagree	  through	  7	  =	  Strongly	  agree).	  	  

Participants	  subsequently	  responded	  to	  several	  other	  items	  about	  other	  commonly	  
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encountered	  prudential	  adjectives	  presented	  in	  random	  order	  (e.g.	  ‘well-‐being’,	  ‘welfare’,	  

‘quality	  of	  life’).	  

After	  indicating	  the	  extent	  to	  which	  they	  thought	  the	  chimpanzee	  was	  happy,	  

participants	  responded	  to	  a	  ‘true-‐false’	  manipulation	  check	  	  (“Sally	  spends	  almost	  all	  of	  her	  

time	  feeling	  terrible”)	  followed	  by	  basic	  demographic	  questions.	  To	  preempt	  concerns	  that	  

participants	  might	  not	  use	  the	  concept	  of	  ‘happiness’	  when	  referring	  to	  non-‐humans,	  we	  

also	  included	  an	  item	  asking:	  “Do	  you	  think	  it	  makes	  sense	  to	  talk	  about	  a	  chimpanzee	  as	  

being	  happy?”	  Response	  options	  consisted	  of	  a	  seven-‐point	  response	  scale	  anchored	  at	  1	  

with	  “Definitely	  not”,	  at	  4	  with	  “Not	  sure”,	  and	  at	  7	  with	  “Definitely	  yes”.	  	  Lastly,	  

participants	  were	  thanked	  and	  compensated	  ($0.50).	  

Prior	  to	  data	  collection	  it	  was	  decided	  that	  subjects	  would	  be	  excluded	  from	  analysis	  

for	  any	  one	  of	  the	  following	  reasons:	  a)	  missing	  responses,	  b)	  indicating	  that	  English	  was	  

not	  their	  native	  language,	  c)	  having	  an	  IP	  address	  originating	  outside	  the	  US,	  or	  d)	  failing	  

the	  manipulation	  check.	  In	  total,	  responses	  from	  29	  participants	  were	  excluded	  from	  our	  

analyses.	  

Multiple	  regression	  analyses	  using	  R	  language	  (R	  Core	  Team,	  2015)	  were	  conducted	  

for	  each	  concept	  (e.g.	  happy,	  welfare,	  well-‐being,	  quality	  of	  life,	  etc.)	  using	  subjective	  

experience	  (high	  positive	  affect/low	  negative	  affect	  and	  low	  positive	  affect/	  high	  negative	  

affect),	  life	  value	  (good	  versus	  bad	  life)	  and	  the	  interaction	  between	  them	  as	  predictors.	  

2.3	   Results	  
 

Our	  final	  sample	  consisted	  of	  473	  participants	  (51%	  female,	  Age:	  mean=	  38,	  SD	  =	  

12).	  Participants	  appeared	  comfortable	  referring	  to	  chimpanzees	  as	  being	  happy	  (mean	  =	  

6.12,	  SD	  =	  1.34).	  	  Main	  effects	  on	  judgments	  of	  happiness	  were	  observed	  for	  both	  subjective	  
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experience	  and	  life	  value.	  Subjects	  in	  the	  feels	  good	  condition	  viewed	  Sally	  as	  happier	  

(mean	  =	  5.25,	  SE	  =	  0.12)	  than	  those	  in	  the	  feels	  bad	  condition	  (mean	  =	  1.81,	  SE	  =	  0.07;	  

t(471)	  =	  24.31,	  p	  ≤	  .0001).	  Subjects	  in	  the	  good	  life	  condition	  believed	  Sally	  was	  happier	  

(mean	  =	  4.35,	  SE	  =0	  .15)	  than	  those	  in	  the	  bad	  life	  condition	  (mean	  =	  2.69,	  SE	  =0.13;	  t(471)	  

=	  8.42,	  p	  ≤	  .0001).	  	  

	   The	  interaction	  between	  experience	  and	  life	  value	  was	  significant	  for	  all	  concepts	  

tested	  (Table	  2.3).	  The	  effect	  of	  subjective	  experience	  on	  judgments	  of	  happiness	  depended	  

on	  the	  life	  the	  animal	  was	  described	  as	  living,	  and	  vice	  versa.	  When	  Sally	  was	  described	  as	  

feeling	  bad,	  the	  evaluation	  of	  the	  life	  she	  was	  living	  had	  less	  of	  an	  effect	  on	  happiness	  

judgments	  then	  when	  she	  was	  described	  as	  feeling	  good.	  
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Table	  2.3	  Effect	  of	  treatment	  by	  concept	  including	  interaction	  term	  

Concept	   β	   SE	   t-‐value	   P	  
HAPPY	   	   	   	   	  

Intercept	   1.46	   0.12	   	   	  
Feels	  good	  (vs	  Feels	  bad)	   2.54	   0.17	   15.30	   <.0001	  
Good	  life	  (vs	  Bad	  life)	   0.72	   0.16	   4.39	   <.0001	  
Feels	  good	  x	  Good	  life	   1.64	   0.23	   7.04	   <.0001	  

UNHAPPY	   	   	   	   	  
Intercept	   6.35	   0.12	   	   	  
Feels	  good	  (vs	  Feels	  bad)	   -‐2.23	   0.18	   -‐12.56	   <.0001	  
Good	  life	  (vs	  Bad	  life)	   -‐0.68	   0.18	   -‐3.84	   <.0001	  
Feels	  good	  x	  Good	  life	   -‐1.72	   0.25	   -‐6.90	   <.0001	  

WELFARE	   	   	   	   	  
Intercept	   2.11	   0.13	   	   	  
Feels	  good	  (vs	  Feels	  bad)	   0.92	   0.18	   5.00	   <.0001	  
Good	  life	  (vs	  Bad	  life)	   1.83	   0.18	   10.06	   <.0001	  
Feels	  good	  x	  Good	  life	   1.57	   0.26	   6.08	   <.0001	  

WELL-‐BEING	   	   	   	   	  
Intercept	   1.83	   0.12	   	   	  
Feels	  good	  (vs	  Feels	  bad)	   1.56	   0.18	   8.88	   <.0001	  
Good	  life	  (vs	  Bad	  life)	   1.75	   0.17	   10.07	   <.0001	  
Feels	  good	  x	  Good	  life	   1.43	   0.25	   5.81	   <.0001	  

QUALITY	  OF	  LIFE	   	   	   	   	  
Intercept	   1.88	   0.12	   	   	  
Feels	  good	  (vs	  Feels	  bad)	   0.99	   0.18	   5.54	   <.0001	  
Good	  life	  (vs	  Bad	  life)	   2.13	   0.18	   11.98	   <.0001	  
Feels	  good	  x	  Good	  life	   1.44	   0.25	   5.74	   <.0001	  

GOOD	  LIFE	   	   	   	   	  
Intercept	   1.88	   0.12	   	   	  
Feels	  good	  (vs	  Feels	  bad)	   1.11	   0.17	   6.68	   <.0001	  
Good	  life	  (vs	  Bad	  life)	   2.24	   0.16	   13.61	   <.0001	  
Feels	  good	  x	  Good	  life	   1.20	   0.23	   5.15	   <.0001	  
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2.4	   Discussion	  
 

Our	  results	  replicate	  and	  extend	  previous	  research	  showing	  that	  the	  concept	  of	  

human	  happiness	  is	  not	  restricted	  to	  describing	  mental	  states.	  One	  cross-‐cultural	  study	  of	  

historical	  trends	  of	  language	  use	  found	  that	  happiness	  has	  most	  commonly	  been	  equated	  

with	  favorable	  external	  conditions	  and	  not	  internal	  feelings	  (Oishi	  et	  al.,	  2013).	  An	  

extensive	  series	  of	  experimental	  studies	  by	  Phillips	  et	  al.	  (2011;	  2014)	  showed	  that	  

judgments	  of	  human	  happiness	  were	  heavily	  influenced	  by	  normative	  evaluations	  about	  

the	  life	  the	  person	  was	  described	  as	  living.	  	  Our	  results	  therefore	  support	  the	  conjecture	  

that	  the	  concept	  of	  happiness	  functions	  similarly	  when	  applied	  to	  some	  non-‐human	  

animals	  (Sumner,	  1996;	  Foot,	  2003;	  Kraut,	  2009).	  	  This	  suggests	  that	  further	  conceptual	  

insights	  into	  animal	  welfare	  might	  be	  found	  by	  attending	  more	  closely	  to	  the	  much	  more	  

developed	  philosophical	  and	  scientific	  literatures	  on	  human	  welfare	  (Degrazia,	  1996;	  

Nordenfelt,	  2011).	  

	  Although	  we	  showed	  that	  the	  concept	  of	  happiness	  can	  function	  similarly	  in	  the	  

case	  of	  some	  non-‐humans,	  it	  seems	  likely	  that	  this	  effect	  may	  vary	  from	  species	  to	  species	  

depending	  on	  their	  moral	  status.	  	  While	  it	  is	  generally	  the	  case	  that	  moral	  concern	  for	  

animals	  is	  growing,	  the	  strength	  of	  these	  concerns	  varies	  widely	  by	  species	  (George	  et	  al.,	  

2016).	  Some	  studies	  have	  shown	  such	  concerns	  increase	  proportionally	  with	  perceived	  

biological	  and	  behavior	  similarity	  with	  humans	  (Batt,	  2009).	  	  Other	  work	  paints	  a	  more	  

complex	  picture	  whereby	  factors	  such	  as	  emotional	  attachment	  to	  individual	  animals	  as	  

well	  as	  historical	  and	  cultural	  influences	  mediate	  this	  relationship	  (Amiot	  and	  Bastian,	  

2017).	  Including	  covariates	  that	  take	  into	  account	  variations	  in	  moral	  attitudes	  would	  

provide	  a	  more	  nuanced	  picture	  of	  the	  role	  they	  play	  in	  shaping	  and	  influence	  judgments	  of	  

animal	  welfare.	  	  



 

 37 

Interestingly,	  the	  interaction	  effect	  we	  observed	  indicated	  that	  the	  influence	  of	  these	  

evaluative	  considerations	  was	  less	  pronounced	  when	  the	  chimpanzee	  was	  described	  as	  

feeling	  bad	  as	  opposed	  to	  when	  she	  was	  described	  as	  feeling	  good.	  This	  was	  also	  the	  case	  

with	  respect	  to	  judgments	  of	  unhappiness,	  which	  were	  less	  influenced	  by	  evaluative	  

considerations.	  This	  is	  consistent	  with	  previous	  findings	  by	  Phillips	  (2014;	  experiment	  4)	  

who	  reported	  that	  unlike	  happiness,	  when	  deciding	  whether	  or	  not	  someone	  was	  unhappy,	  

people	  did	  in	  fact	  seem	  to	  be	  representing	  the	  target’s	  mental	  states.	  This	  asymmetry	  

between	  the	  seemingly	  polar	  opposite	  concepts	  of	  happiness	  and	  unhappiness	  may	  have	  

important	  implications	  for	  animal	  welfare	  science.	  As	  the	  field	  shifts	  its	  focus	  from	  the	  

prevention	  of	  negative	  welfare	  to	  the	  promotion	  of	  positive	  welfare	  (Tannenbaum,	  2002;	  

Yeates	  and	  Main,	  2008)	  the	  role	  of	  evaluative	  judgments	  may	  become	  relatively	  more	  

prominent.	  	  

Our	  methodological	  approach	  offers	  several	  advantages	  over	  previous	  research	  

examining	  how	  different	  groups	  conceptualize	  animal	  welfare.	  Unlike	  these	  earlier	  studies,	  

which	  have	  been	  largely	  exploratory	  in	  nature	  (Te	  Velde	  and	  Van	  Woerkum,	  2002;	  Lassen	  

et	  al.,	  2006;	  Skarstad	  et	  al.,	  2007;	  Spooner	  et	  al.,	  2014a),	  our	  experimental	  design	  allowed	  

us	  to	  systematically	  manipulate	  key	  variables	  and	  test	  a	  specific	  hypothesis.	  Moreover,	  

instead	  of	  simply	  asking	  people	  to	  define	  animal	  happiness,	  we	  inferred	  their	  concept	  of	  

happiness	  based	  on	  concept	  usage.	  This	  indirect	  approach	  to	  studying	  concepts	  respects	  

the	  fact	  that	  people	  can	  possess	  a	  concept	  while	  being	  mistaken,	  and/or	  unable	  to	  express	  

information	  about	  its	  properties	  (Laurence	  and	  Margolis,	  1999).	  	  	  

Unfortunately,	  we	  cannot	  comment	  on	  the	  extent	  to	  which	  animal	  welfare	  scientists	  

adhere	  to	  welfare	  hedonism.	  	  Our	  assumption	  of	  its	  popularity	  was	  based	  on	  the	  written	  

statements	  of	  animal	  welfare	  scientists	  (Bracke,	  2001;	  Duncan,	  2004;	  Mellor,	  2016)	  and	  
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our	  own	  personal	  experiences	  working	  in	  the	  field.	  The	  only	  research	  involving	  animal	  

welfare	  experts	  that	  we	  are	  aware	  of	  reported	  finding	  that	  animal	  welfare	  experts	  equated	  

welfare	  with	  subjective	  feelings	  while	  lay	  participants	  held	  a	  more	  complex	  view	  (Lassen,	  

et	  al.,	  2006).	  We	  encourage	  future	  research	  that	  more	  closely	  examines	  the	  views	  of	  welfare	  

scientists	  and	  how	  they	  compare	  with	  ordinary	  people.	  	  	  

The	  current	  research	  is	  consistent	  with	  the	  classification	  of	  happiness	  and	  its	  

cognates	  as	  ‘thick	  concepts’.	  Thick	  concepts	  have	  the	  dual	  function	  of	  simultaneously	  

describing	  and	  evaluating	  (Tiberius,	  2013).	  When	  people	  are	  deciding	  whether	  or	  not	  an	  

animal	  is	  happy	  they	  are	  not	  to	  simply	  trying	  to	  determine	  whether	  some	  factual	  state	  of	  

affairs	  obtains	  or	  not	  (i.e.	  was	  the	  animal	  experiencing	  positive	  affect?),	  they	  are	  making	  an	  

evaluation	  about	  the	  life	  the	  animal	  is	  living.	  	  The	  idea	  that	  life	  evaluation	  is	  an	  important	  

aspect	  of	  welfare	  has	  been	  noted	  elsewhere	  but	  never	  before	  considered	  with	  respect	  to	  

animals	  (Kagan,	  1994;	  Mulnix	  and	  Mulnix,	  2015).	  	  

Our	  life	  evaluation	  manipulation	  emphasized	  two	  previously	  suggested	  non-‐

subjective	  aspects	  of	  welfare	  -‐	  physical	  health	  and	  natural	  living.	  The	  bad	  life	  condition	  

consisted	  of	  having	  poor	  physical	  health	  and	  living	  in	  an	  animal	  research	  facility	  whereas	  

the	  good	  life	  condition	  consisted	  of	  having	  excellent	  physical	  health	  and	  living	  in	  the	  wild.	  

Objective	  list	  theories	  of	  welfare	  often	  include	  but	  are	  not	  limited	  to,	  these	  specific	  features.	  

Some	  theorists	  include	  other	  non-‐subjective	  factors	  besides	  these	  as	  constituents	  of	  animal	  

flourishing	  (Nussbaum,	  2006).	  Our	  goal	  here	  was	  not	  to	  arbitrate	  among	  specific	  list	  items,	  

but	  rather	  to	  test	  the	  specific	  claim	  that	  subjective	  experience	  is	  the	  only	  item	  on	  that	  list.	  

Viewing	  animal	  welfare	  as	  a	  thick	  concept	  may	  help	  explain	  some	  of	  the	  skepticism	  

expressed	  towards	  animal	  welfare	  research,	  especially	  by	  those	  with	  more	  deontological	  

inclinations	  (Haynes,	  2012).	  If	  one	  is	  of	  the	  opinion	  that	  some	  forms	  of	  animal	  use	  are	  
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morally	  illegitimate,	  perhaps	  because	  animals	  are	  being	  used	  as	  mere	  means,	  then	  the	  very	  

notion	  that	  animals	  can	  be	  happy	  in	  such	  conditions	  may	  seem	  incoherent.	  This	  might	  also	  

explain	  the	  controversy	  surrounding	  the	  relationship	  between	  death	  and	  animal	  welfare.	  

Animal	  welfare	  scientists	  have	  often	  dismissed	  the	  notion	  that	  death	  is	  welfare	  relevant	  

(Webster,	  1994).	  However,	  if	  the	  concept	  of	  welfare	  contains	  an	  evaluative	  dimension	  

focused	  not	  simply	  on	  the	  animal	  itself	  but	  the	  broader	  circumstances	  and	  conditions	  in	  

which	  the	  animal	  exists,	  then	  judgments	  about	  the	  moral	  acceptability	  of	  killing	  animals	  

may	  in	  fact	  influence	  the	  animal’s	  welfare	  (Tannenbaum,	  2002).	  The	  thick	  conception	  of	  

welfare	  makes	  the	  prediction	  that	  moral	  views	  about	  the	  legitimacy	  of	  different	  forms	  of	  

animal	  use	  influence	  the	  determination	  of	  whether	  an	  animal	  is	  flourishing	  or	  not.	  

This	  thick	  concept	  status	  is	  not	  compatible	  with	  the	  pure	  science	  model	  of	  animal	  

welfare,	  which	  posits	  that	  welfare	  can	  be	  scientifically	  studied	  without	  invoking	  any	  value	  

judgments	  (Broom,	  1991).	  In	  principle,	  such	  a	  position	  might	  be	  tenable	  if	  the	  concept	  

under	  investigation	  were	  purely	  descriptive,	  but	  as	  we	  have	  seen	  this	  does	  not	  appear	  to	  be	  

the	  case.	  Our	  results	  support	  Tannenbaum’s	  (1991)	  contention	  that,	  “it	  is	  impossible	  to	  use	  

the	  term	  welfare	  as	  it	  is	  ordinarily	  employed	  by	  people	  without	  committing	  oneself	  to	  

certain	  ethical	  judgments.”	  What	  exactly	  this	  all	  means	  for	  the	  field	  of	  animal	  welfare	  

science	  is	  not	  immediately	  clear.	  Discussions	  along	  these	  lines	  are	  beginning	  to	  occur	  in	  the	  

context	  of	  the	  science	  of	  human	  happiness	  and	  may	  provide	  a	  useful	  model	  moving	  forward	  

(Alexandrova,	  2015).	  

2.5	   Conclusion	  
 

Previously	  it	  has	  been	  suggested	  that	  the	  study	  of	  animal	  welfare	  and	  ethics	  will	  

benefit	  from	  experimental	  philosophy	  research	  (Persson	  and	  Shaw,	  2015).	  Here	  we	  have	  
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described	  the	  first	  attempt	  to	  systematically	  examine	  the	  folk	  concept	  of	  animal	  happiness.	  

We	  found	  folk	  judgments	  of	  animal	  happiness	  were	  not	  consistent	  with	  the	  predictions	  of	  

welfare	  hedonism	  which	  asserts	  that	  happiness	  is	  a	  solely	  a	  matter	  of	  possessing	  the	  right	  

psychological	  states.	  It	  appears	  that	  it	  is	  possible	  to	  distinguish	  between	  how	  one’s	  life	  goes	  

from	  the	  inside	  based	  on	  how	  they	  feel,	  and	  how	  their	  life	  is	  evaluated	  as	  going	  from	  the	  

outside.	  	  
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Chapter	  3:	  Farm	  size	  and	  animal	  welfare	  

3.1	   Introduction	  

Historically,	  livestock	  production	  has	  been	  predominantly	  small	  scale	  and	  extensive,	  

and	  it	  still	  remains	  this	  way	  throughout	  much	  of	  the	  world.	  However,	  in	  the	  last	  century	  

many	  countries	  have	  intensified	  their	  livestock	  production.	  Agricultural	  intensification	  is	  

characterized	  by	  many	  changes	  (Thompson,	  2008):	  increased	  automation	  and	  

specialization,	  changes	  in	  the	  nature	  and	  quantity	  of	  inputs	  (e.g.,	  non-‐renewable	  vs.	  

renewable,	  off	  farm	  vs.	  on	  farm,	  and	  high	  input	  vs.	  low	  input),	  confinement	  of	  livestock	  in	  

more	  controlled	  and	  restrictive	  environments,	  consolidation	  of	  ownership,	  substitution	  of	  

capital	  for	  labor,	  vertical	  integration	  and	  supply	  contracts,	  increased	  reliance	  on	  nonfamily	  

labor,	  and—the	  focus	  of	  this	  paper—increased	  farm	  size.	  

Many	  members	  of	  the	  public	  believe	  that	  animals	  raised	  on	  larger	  farms	  have	  poorer	  

welfare	  than	  those	  reared	  on	  smaller	  farms	  (Lassen	  et	  al.,	  2006;	  Krystallis	  et	  al.,	  2009;	  

Tonsor	  et	  al.,	  2009).	  A	  representative	  sample	  of	  U.S.	  citizens	  found	  that	  most	  (57%)	  agreed	  

or	  strongly	  agreed	  with	  the	  statement,	  “farm	  animals	  raised	  on	  small	  farms	  have	  a	  better	  

life	  than	  those	  raised	  on	  large	  farms”	  (Lusk	  et	  al.,	  2007).	  Farmers,	  however,	  seem	  to	  view	  

farm	  size	  as	  much	  less	  related	  to	  animal	  welfare	  (Vanhonacker	  et	  al.,	  2008).	  

Judging	  the	  accuracy	  of	  these	  perceptions	  is	  difficult	  because	  size	  is	  a	  complex	  

variable.	  The	  categorization	  of	  farms	  as	  “small”	  or	  “large”	  depends	  greatly	  on	  context.	  What	  

is	  considered	  a	  large	  dairy	  farm	  in	  Norway,	  where	  mean	  herd	  size	  is	  26	  cows	  (Statistics	  

Norway,	  2015),	  is	  likely	  different	  than	  in	  New	  Mexico,	  where	  mean	  herd	  size	  exceeds	  2,000	  

cows	  (USDA-‐NASS,	  2015).	  Size	  categorizations	  also	  depend	  on	  the	  species	  of	  livestock.	  
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Although	  a	  dairy	  farm	  with	  5,000	  cows	  is	  likely	  to	  be	  considered	  large	  by	  almost	  any	  

standard,	  a	  poultry	  farm	  with	  the	  same	  number	  of	  birds	  would	  be	  too	  small	  to	  be	  

commercially	  viable	  in	  many	  countries.	  

The	  aim	  of	  this	  paper	  is	  to	  review	  and	  critically	  assess	  the	  literature	  relevant	  to	  the	  

relationship	  between	  farm	  size	  and	  the	  welfare	  of	  farm	  animals.	  Given	  that	  we	  are	  most	  

familiar	  with	  the	  work	  on	  dairy	  cattle,	  we	  have	  focused	  on	  those	  animals,	  but	  where	  

applicable,	  we	  also	  cite	  literature	  on	  other	  farmed	  animals.	  To	  provide	  context,	  we	  begin	  

with	  a	  brief	  review	  of	  recent	  changes	  in	  farm	  size.	  

Increases	  in	  average	  farm	  size	  have	  occurred	  as	  a	  result	  of	  many	  operators	  exiting	  

the	  industry,	  with	  those	  that	  remain	  increasing	  in	  size.	  For	  example,	  between	  1970	  and	  

2006	  the	  number	  of	  both	  U.S.	  and	  Canadian	  dairy	  farms	  decreased	  by	  approximately	  88%	  

(Singbo	  and	  Larue,	  2014).	  Despite	  the	  precipitous	  decline	  in	  the	  number	  of	  livestock	  farms,	  

global	  demand	  for	  animal	  products	  continues	  to	  increase,	  especially	  in	  developing	  and	  

emerging	  economies	  (Thornton,	  2010).	  To	  meet	  this	  growing	  demand,	  remaining	  farms	  

have	  increased	  the	  size	  of	  their	  operations	  considerably.	  

This	  increase	  is	  apparent	  for	  virtually	  all	  commonly	  farmed	  species	  but	  is	  most	  

pronounced	  in	  species	  and	  stages	  of	  production	  that	  rely	  heavily	  on	  concentrate	  feeding	  

(Fraser,	  2008).	  In	  Canada,	  the	  average	  number	  of	  pigs	  per	  farm	  increased	  32%	  between	  

2006	  and	  2011	  (Statistics	  Canada,	  2015).	  In	  China,	  the	  number	  of	  swine	  farms	  with	  more	  

than	  1,000	  head	  increased	  by	  55%	  between	  2007	  and	  2009	  (USDA-‐FAS,	  2011),	  and	  the	  

number	  of	  dairy	  farms	  with	  500	  to	  999	  cows	  has	  increased	  by	  72%	  from	  2008	  to	  2009	  

(Sharma	  and	  Zhang,	  2014).	  Between	  1974	  and	  2013,	  mean	  dairy	  herd	  size	  in	  New	  Zealand	  



 

 43 

increased	  by	  258%	  from	  112	  to	  402	  cows	  (Dairy	  New	  Zealand,	  2014).	  Similarly,	  the	  

average	  size	  of	  Australian	  dairy	  herds	  increased	  by	  230%,	  from	  86	  in	  1979	  to	  284	  in	  2014	  

(Dairy	  Australia,	  2015).	  Between	  1995	  and	  2008	  the	  average	  size	  of	  dairy	  and	  poultry	  

farms	  in	  the	  Netherlands	  doubled,	  and	  the	  average	  size	  of	  pig	  farms	  tripled	  (De	  Bakker	  et	  

al.,	  2012).	  

These	  figures	  likely	  understate	  the	  extent	  to	  which	  farm	  size	  has	  increased	  since	  

they	  come	  from	  skewed	  distributions	  containing	  many	  very	  small	  farms,	  whereas	  

production	  is	  disproportionally	  concentrated	  on	  larger	  farms.	  For	  instance,	  MacDonald	  et	  

al.	  (2016)	  compared	  mean	  changes	  in	  U.S.	  dairy	  farm	  size	  between	  1987	  and	  2012	  with	  

weighted	  median	  herd	  size,	  the	  point	  at	  which	  half	  of	  all	  cows,	  as	  opposed	  to	  farms,	  are	  in	  

larger	  herds	  and	  half	  are	  in	  smaller	  herds.	  They	  found	  that	  the	  mean	  herd	  size	  grew	  from	  

50	  to	  144	  cows	  (+188%)	  during	  this	  period,	  but	  the	  weighted	  median	  herd	  size	  increased	  

from	  80	  to	  900	  (+1,025%;	  Fig.	  1).	  
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Figure	  3.1	  Comparison	  of	  mean	  and	  midpoint	  herd	  size	  changes	  for	  U.S.	  dairy	  farms	  (1987-‐
2012).	  Redrawn	  from	  MacDonald	  et	  al.	  (2016).	  

	  

Multiple	  factors	  contribute	  to	  these	  increases	  in	  farm	  size.	  Those	  most	  often	  cited	  

include	  economies	  of	  scale,	  learning	  curve	  effects,	  technological	  advancements,	  increased	  

labor	  mobility,	  and	  an	  increasing	  urban-‐rural	  income	  gap,	  as	  well	  as	  increasingly	  

competitive	  markets.	  

Economies	  of	  scale	  refer	  to	  the	  ability	  to	  spread	  fixed	  costs	  over	  a	  larger	  number	  of	  

animals,	  thereby	  reducing	  production	  costs	  per	  unit	  of	  output.	  Economies	  of	  scale	  also	  

permit	  farmers	  to	  reduce	  variable	  costs	  by	  taking	  advantage	  of	  volume	  discounts	  via	  bulk	  

purchasing	  (Duffy,	  2009).	  Learning	  curve	  effects	  describe	  the	  tendency	  for	  productivity	  per	  

unit	  time	  to	  increase	  with	  experience	  (Gehani,	  1998).	  Such	  effects	  are	  accentuated	  by	  a	  
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growing	  scientific	  understanding	  of	  the	  processes	  underlying	  livestock	  production.	  

Technological	  innovations	  like	  climate-‐controlled	  housing,	  veterinary	  pharmaceuticals,	  and	  

individual	  animal	  monitoring	  systems	  make	  it	  more	  feasible	  to	  raise	  large	  numbers	  of	  

animals	  with	  less	  labor	  (Fernandez-‐Cornejo	  et	  al.,	  2007;	  Russell	  and	  Bewley,	  2013).	  

Moving	  beyond	  the	  farm,	  a	  variety	  of	  studies	  have	  found	  that	  the	  availability	  of	  

higher-‐paying	  urban	  employment	  opportunities	  encourage	  people	  to	  leave	  the	  sector	  

(Todaro,	  1969;	  Fields,	  1975;	  Mazumdar,	  1976;	  Seeborg	  et	  al.,	  2000;	  Zhang	  and	  Song,	  2003).	  

Last,	  increasingly	  competitive	  agricultural	  markets	  have	  reduced	  profit	  margins,	  which	  in	  

turn	  have	  strengthened	  incentives	  to	  reduce	  per-‐unit	  production	  costs	  and	  have	  required	  

operators	  to	  increase	  herd	  or	  flock	  size	  to	  maintain	  incomes	  (Reardon	  and	  Barrett,	  2000;	  

Fraser,	  2008).	  

Many	  critics	  contend	  that	  increased	  farm	  size	  has	  been	  injurious	  to	  the	  

environment,	  food	  safety,	  food	  quality,	  human	  health,	  rural	  communities,	  and	  animal	  

welfare	  (Harrison,	  1964;	  Berry,	  1977;	  Schlosser,	  2001;	  Pollan,	  2006;	  Foer,	  2010,	  Kirby,	  

2010).	  This	  has	  led	  to	  popular	  support	  for	  legislative	  and	  regulatory	  restrictions	  on	  farming	  

practices	  such	  as	  confinement	  livestock	  housing	  (Centner,	  2010)	  and	  increased	  demand	  for	  

agricultural	  products	  produced	  using	  alternative	  methods	  such	  as	  organic	  (Sahota,	  2009).	  

Survey	  data	  suggest	  that	  U.S.	  consumers	  believe	  larger	  farms	  are	  “less	  likely	  to	  share	  their	  

values”	  and	  are	  “more	  likely	  to	  place	  profit	  ahead	  of	  public	  interest”	  (Center	  for	  Food	  

Integrity,	  2013).	  Strong	  opposition	  to	  larger	  farms	  has	  been	  found	  not	  only	  in	  the	  United	  

States	  (Darby	  et	  al.,	  2008)	  but	  also	  in	  Belgium,	  Denmark,	  Germany,	  Greece,	  and	  Poland	  

(Verbeke	  et	  al.,	  2010;	  Sørensen	  et	  al.,	  2012).	  Some	  countries,	  such	  as	  the	  Netherlands,	  have	  
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even	  considered	  legislation	  that	  would	  place	  caps	  on	  the	  size	  of	  farms	  (Government	  of	  the	  

Netherlands,	  2013).	  

 

3.2	   Methods	  

We	  reviewed	  published,	  peer-‐reviewed	  studies	  that	  reported	  differences	  in	  farm	  

size	  and	  some	  aspect	  of	  animal	  welfare.	  To	  minimize	  subjective	  distinctions	  regarding	  

absolute	  size,	  we	  simply	  compared	  “larger”	  and	  “smaller”	  farms	  within	  each	  study	  on	  the	  

basis	  of	  herd	  or	  flock	  size.	  Studies	  that	  relied	  on	  non-‐animal-‐based	  measures	  of	  farm	  size	  

(e.g.,	  land	  base,	  income,	  employees,	  etc.)	  were	  not	  included.	  Studies	  were	  excluded	  if	  they	  

involved	  very	  small	  group	  sizes	  (2	  to	  12	  animals)	  created	  for	  experimental	  purposes	  and	  

not	  reflective	  of	  commercial	  farms	  in	  that	  region.	  We	  also	  did	  not	  include	  studies	  that	  

considered	  species	  other	  than	  cattle,	  chickens,	  turkeys,	  sheep,	  goats,	  and	  pigs.	  

During	  our	  literature	  search	  we	  used	  specific	  key	  words,	  and	  combinations	  of	  

keywords,	  including	  “farm	  size,”	  “herd	  size,”	  “flock	  size,”	  “group	  size,”	  “risk	  factor(s),”	  “large	  

farm(s),”	  “small	  farm(s),”	  “large	  herd(s),”	  “small	  herd(s),”	  “large	  flock(s),”	  “small	  flock(s),”	  

“management	  practices,”	  “animal	  welfare,”	  “animal	  well-‐being,”	  and	  “animal	  health.”	  To	  

increase	  our	  coverage,	  we	  systematically	  repeated	  this	  search	  using	  Web	  of	  Science	  and	  

Google	  Scholar	  search	  engines,	  as	  well	  as	  directly	  searching	  journals	  that	  specialize	  in	  

applied	  animal	  science	  research,	  including	  Acta	  Veterinaria	  Scandinavica,	  Animal	  Science,	  

Animal	  Welfare,	  Anthrozoos,	  Applied	  Animal	  Behaviour	  Science,	  Applied	  Animal	  Welfare	  

Science,	  Dairy	  Science,	  Livestock	  Science,	  Preventative	  Veterinary	  Medicine,	  Preventative	  

Veterinary	  Medicine,	  and	  Veterinary	  Record.	  We	  then	  searched	  forward	  and	  backward	  in	  

time	  by	  examining	  the	  papers	  cited	  in	  the	  studies	  we	  identified	  and	  any	  paper	  that	  cited	  
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these	  papers.	  Governmental	  reports	  containing	  information	  of	  management	  practices,	  such	  

as	  the	  USDA	  National	  Animal	  Health	  Monitoring	  System	  (NAHMS),	  were	  also	  reviewed.	  

In	  line	  with	  a	  widely	  cited	  interpretation	  of	  animal	  welfare	  (Fraser	  et	  al.,	  1997),	  we	  

construed	  indicators	  of	  welfare	  broadly	  as	  any	  measure	  related	  to	  the	  animal’s	  biological	  

functioning	  (health	  and	  mortality),	  affective	  state	  (including	  painful	  procedures	  and	  

positive	  interactions	  with	  people),	  and	  the	  ability	  of	  the	  animal	  to	  live	  a	  reasonably	  natural	  

life.	  Evidence	  regarding	  the	  amount	  or	  quality	  of	  care	  provided	  by	  farm	  workers	  to	  the	  

animals	  was	  also	  reviewed.	  The	  effects	  of	  this	  “care”	  on	  the	  animal’s	  welfare	  may	  be	  

uncertain,	  but	  considerations	  of	  the	  care	  provided	  to	  animals	  can	  be	  an	  important	  

component	  in	  citizen	  appraisals	  of	  livestock	  welfare	  (Ventura	  et	  al.,	  2015).	  

Below	  we	  describe	  the	  results	  of	  our	  review,	  describing	  how	  different	  animal	  

welfare	  factors	  are	  associated	  with	  farm	  size.	  We	  then	  discuss	  the	  various	  relationships,	  

including	  how	  farm	  size	  may	  be	  associated	  with	  different	  measures	  of	  welfare.	  

3.3	   Results	  
 

Health	  
 

Various	  studies	  have	  recorded	  between-‐herd	  disease	  prevalence	  (the	  percentage	  of	  

farms	  where	  at	  least	  1	  animal	  is	  diagnosed	  with	  the	  condition	  in	  a	  given	  herd)	  and	  within-‐

herd	  prevalence	  (the	  proportion	  of	  animals	  diagnosed	  with	  the	  condition	  in	  question).	  

Between-‐herd	  prevalence	  typically	  increases	  with	  herd	  size	  for	  obvious	  reasons:	  the	  more	  

animals	  you	  assess,	  the	  greater	  the	  probability	  is	  that	  at	  least	  1	  of	  them	  will	  test	  positive.	  

For	  example,	  dairy	  farms	  with	  more	  than	  100	  milking	  cows	  were	  more	  likely	  to	  have	  calves	  

that	  tested	  positive	  for	  cryptosporidium	  (Garber	  et	  al.,	  1994).	  Indeed,	  a	  large,	  stratified	  
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random	  sample	  representing	  21	  states	  and	  approximately	  86%	  of	  U.S.	  dairy	  cattle	  showed	  

that	  between-‐herd	  disease	  prevalence	  for	  several	  common	  diseases	  affecting	  dairy	  cattle	  

tended	  to	  increase	  with	  herd	  size,	  even	  though	  the	  proportion	  of	  affected	  cows	  within	  a	  

herd	  decreased	  (Hill	  et	  al.,	  2009).	  From	  the	  perspective	  of	  animal	  welfare,	  within-‐herd	  

prevalence	  is	  the	  more	  relevant	  measure	  and	  is	  the	  focus	  of	  the	  studies	  reviewed	  below.	  

Many	  studies	  have	  examined	  the	  relationship	  between	  health	  outcomes	  and	  herd	  

size,	  with	  some	  studies	  showing	  a	  positive	  relationship	  between	  herd	  size	  and	  health	  

outcomes,	  others	  finding	  a	  negative	  relationship,	  and	  yet	  others	  reporting	  no	  relationship	  

(Table	  3.1).	  These	  measures	  are	  discussed	  by	  order	  of	  the	  number	  of	  studies	  available.	  

Table	  3.1	  	  Empirical	  research	  on	  dairy	  cattle	  examining	  a)	  health	  and	  b)	  mortality	  
indicators	  in	  relation	  to	  herd	  size.	  Indicators	  are	  listed	  in	  order	  of	  the	  number	  of	  studies	  
available,	  and	  then	  listed	  alphabetically	  within	  each	  measure.	  The	  methods	  used	  to	  collect	  
data	  on	  the	  indicator	  (e.g.	  self-‐reports	  by	  the	  farmer,	  scored	  by	  the	  researcher,	  etc.),	  
association	  with	  herd	  size	  (positive,	  not	  significant,	  and	  negative),	  number	  of	  farms	  used	  to	  
derive	  the	  relationship	  (separately	  by	  region	  and	  year	  if	  appropriate),	  the	  country	  where	  
the	  study	  was	  performed	  and	  the	  citation	  are	  provided.	  Missing	  values	  indicate	  the	  variable	  
was	  not	  reported.	  

Indicator	   Detection	  
Method	  

Assoc.	  
w/	  herd	  
size	  

#	  of	  
farms	   Country	   Reference	  

	   	   	   	   	   	  
A)	  Health	  
	  

	   	   	   	   	  

Lameness	   	   	   	   	   	  
	   Self	  report	   Pos.	   165	  	   Denmark	   Alban,	  1995	  
	   Scored	   N.S.	   205	  	   Britain	   Barker	  et	  al.,	  2010	  
	   Scored	   Pos.	   194	  	   Netherlands	   de	  Vries	  et	  al.,	  2014	  
	   Self	  report	   Pos.	   	   Ireland	   Arkins,	  1981	  
	   Scored	   Neg.	   40	  &	  39	  	   U.S.	   Chapinal	  et	  al.,	  2013	  
	   Scored	   N.S.	   50	  	   U.S.	   Espejo	  &	  Endres,	  2007	  
	   Scored	   Neg.	   34	  	   China	   Chapinal	  et	  al.,	  2014	  
	   Self	  report,	  

Scored	  
Neg.	   222	  	   U.K.	   Leach	  et	  al.,	  2010a	  

	   Self	  report	   N.S.	   45	  	   U.S.	   Groehn	  et	  al.,	  1992	  
	   Self	  report	   Pos.	   486,	  341	  

&	  248	  
Britain	   Whitaker	  et	  al.,	  2004	  

	   Self	  report	   Neg.	   91	   Britain	   Whitaker	  et	  al.,	  2004	  
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Indicator	   Detection	  
Method	  

Assoc.	  
w/	  herd	  
size	  

#	  of	  
farms	   Country	   Reference	  

	   Self	  report	   Pos.	   73	  	   Australia	   Harris	  et	  al.,	  1988	  
	   Self	  report	   Pos.	   80	  	   France	   Faye	  &	  Lescourret,	  1989	  
	   Scored	   N.S.	   19	  	   Norway	   Amory	  et	  al.,	  2006	  
	   Scored	  by	  

hoof	  trimmer	  
N.S.	   703	   Finland	   Kujala	  et	  al.,	  2009	  

	   Scored	   Neg.	   141	  	   Canada	   Solano	  et	  al.,	  2015	  
	   Scored	   Pos.	   103	  	   Austria	  	   Dippel	  et	  al.,	  2009	  
	   Vet.	  report	   Neg.	   1822	   Britain	   Rowlands	  et	  al.,	  1983	  
	   Scored	   N.S.	   59	  	   N.Z.	   Fabian	  et	  al.,	  2014	  
	   Scored	   Pos.	   34	  	   Turkey	   Yaylak	  et	  al.,	  2010	  
	   Scored	   N.S.	   152	  	   Switzerland	   Busato	  et	  al.,	  2000	  
	   Scored	   Pos.	   40	   Greece	   Katsoulos	  &	  

Christodoulopoulos,	  2009	  
	   Scored	  by	  

hoof	  trimmer	  
N.S.	   57	   Norway	   Sogstad	  et	  al.,	  2005	  

	   	   	   	   	   	  
Hock	  
lesions	  

	   	   	   	   	  

	   Scored	   N.S.	   80	  	   U.K.	   Rutherford	  et	  al.,	  2008	  
	   Scored	   Pos.	   63	  	   U.K.	   Potterton	  et	  al.,	  2011	  
	   Scored	   N.S.	   38	  &	  38	   U.S.	   Barrientos	  et	  al.,	  2013	  
	   Scored	   N.S.	   152	  	   Switzerland	   Busato	  et	  al.,	  2000	  
	   Scored	   N.S.	   34	  	   China	   Chapinal	  et	  al.,	  2014	  
	   Scored	   N.S.	   232	   Norway	   Kielland	  et	  al.,	  2009	  
	   	   	   	   	   	  
Claw	  
lesions	  

	   	   	   	   	  

	   Scored	   N.S.	   112	  	   Norway	   Sogstad	  et	  al.,	  2005	  
	   Scored	  by	  

researcher	  
N.S.	   117	   Netherlands	   Frankena	  et	  al.,	  1992	  

	   	   	   	   	   	  
Digital	  
dermatitis	  

	   	   	   	   	  

	   Self	  report	   Pos.	   	   U.S.	   Wells	  et	  al.,	  1999	  
	   Scored	   N.S.	   383	  	   Norway	   Holzhauer	  et	  al.,	  2006	  
	   Scored	   N.S.	   37	   Netherlands	   Somers	  et	  al.,	  2005a	  
	   Scored	   N.S.	   46	   Netherlands	   Somers	  et	  al.,	  2005b	  
	   Scored	  by	  

researcher	  
N.S.	   22	   Chile	   Rodriguez-‐Lainz	  et	  al.	  1999	  

	   Scored	  by	  
researcher	  

Pos.	   123	   Netherlands	   Frankena	  et	  al.,	  1993	  

Mastitis	   	   	   	   	   	  
	   Records	   Pos.	   7551	  &	  

2128	  
U.K.	   Archer	  et	  al.,	  2013	  

	   Records	   Pos.	   274	  	   Norway	   Barkema	  et	  al.,	  1998	  
	   Records	   Neg.	   	   Norway	   Waage	  et	  al.,	  1998b	  
	   Records	   Neg.	   11719	  	   U.S.	   Oleggini	  et	  al.,	  2001	  
	   Records	   Neg.	   23431	  	   Norway	   Sviland	  &	  Waage,	  2002	  
	   Records	   Neg.	   3450	  	   U.S.	   Allore	  et	  al.,	  1997	  
	   Records	   N.S.	   340	   England	   Whitaker	  et	  al.,	  2000	  
	   Records	   N.S.	   91	   Britain	   Whitaker	  et	  al.,	  2004	  
	   Records,	  Self	   Neg.	   273	  	   Britain	   Wilesmith	  et	  al.,	  1986	  
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Indicator	   Detection	  
Method	  

Assoc.	  
w/	  herd	  
size	  

#	  of	  
farms	   Country	   Reference	  

report	  
	   Researcher	  

tested	  
N.S.	   92	  	   Australia	   Hoare	  &	  Roberts,	  1972	  

	   Records	   N.S.	   144	  	   England	   Kossaibati	  et	  al.,	  1998	  
	   Samples	   Neg.	   501	  	   Britain	   Wilson	  &	  Richards,	  1980	  
	   Producer/Vet

.	  diagnosed	  
Pos.	   50	  	   U.S.	   Bartlett	  et	  al.,	  1992	  

	   Records	   Neg.	   812	   Norway	   Simensen	  et	  al.,	  2010	  
	   	   	   	   	   	  
Salmonella	  
spp.	  

	   	   	   	   	  

	   Fecal	  sample	   Pos.	   105	  	   U.S.	   Huston	  et	  al.,	  2002	  
	   Fecal	  sample	   Pos.	   110	  	   U.S.	   Fossler	  et	  al.,	  2005	  
	   Self	  report	   Pos.	   126	  	   Netherlands	   Vaessen	  et	  al.,	  1998	  
	   Fecal	  sample	   Pos.	   91	  	   U.S.	   Kabagambe	  et	  al.,	  2000	  
	   Fecal	  sample	   Pos.	   46	  	   U.S.	   Warnick	  et	  al.,	  2001	  
	   Fecal	  sample	   Pos.	   831	  	   U.S.	   Cummings	  et	  al.,	  2009	  
	   Fecal	  sample	   Pos.	   91	  	   U.S.	   Wells	  et	  al.,	  2001	  
	   Fecal	  sample	   Pos.	   449	  	   U.K.	   Davison	  et	  al.,	  2006	  
	   Fecal	  sample	   Pos.	   12	  	   U.S.	   Warnick,	  et	  al.,	  2003	  
	   Fecal	  sample	   Pos.	   97	   U.S.	   Blau	  et	  al.,	  2005	  
	   Fecal	  sample	   Pos.	   97	  	   U.S.	   Evans	  &	  Davies,1996	  
	   	   	   	   	   	  
Ketosis	   	   	   	   	   	  
	   Self	  report	   Neg.	   1268	   Sweden	   Bendixen	  et	  al.,	  1987	  
	   Blood	  

samples	  
Neg.	   25	   Jordan	   Al-‐Rawashdeh,	  1999	  

	   Vet.	  records	   Neg.	   17793	   Norway	   Solbu,	  1983	  
	   Milk	  samples	   Pos.	   	   Finland	   Lindstrom	  et	  al.,	  1984	  
	   Vet.	  records	   Neg.	   306	   Norway	   Rieman	  et	  al.,	  1985	  
	   Vet.	  diagnosis	   Pos.	   283	   Finland	   Saloniemi	  &	  Roine,	  1981	  
	   Records	   Neg.	   812	   Norway	   Simensen	  et	  al.,	  2010	  
Diarrhea,	  
calves	  

	   	   	   	   	  

	   Vet.	  records	   Pos.	   100	   Austria	   Klein-‐Jöbstl	  et	  al.,	  2014	  
	   Self	  report	   Pos.	   92	   U.S.	   Frank	  &	  Kaneene,	  1993	  
	   Self	  report	   Pos.	   906	   U.S.	   Wells	  et	  al.,	  1996a	  
Crypto.	  spp.	   	   	   	   	   	  
	   Fecal	  sample	   Pos.	   1103	   U.S.	   Garber	  et	  al.,	  1994	  
	   Fecal	  sample	   N.S.	   44	   U.S.	   Szonyi	  et	  al.,	  2012	  
	   	   	   	   	   	  
Metritis	   	   	   	   	   	  
	   Self	  report	   Pos.	   97	   U.S.	   Kaneene	  &	  Miller,	  1994	  
	   Records	   N.S.	   2144	   Denmark	   Bruun	  et	  al.,	  2002	  
	   Vet.	  diagnosis	   Pos.	   283	   Finland	   Roine	  &	  Saloniemi,	  1978	  
	   	   	   	   	   	  
Dystocia	   	   	   	   	   	  
	   Records	   N.S.	   2627	   Ireland	   Mee	  et	  al.,	  2011	  
	   Vet.	  diagnosis	   N.S.	   283	   Finland	   Roine	  &	  Saloniemi,	  1978	  
Displaced	  
abomasum	  

	   	   	   	   	  

	   Records	   Pos.	   60	   Sweden	   Stengarde	  et	  al.,	  2012	  
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Indicator	   Detection	  
Method	  

Assoc.	  
w/	  herd	  
size	  

#	  of	  
farms	   Country	   Reference	  

	   	   	   	   	   	  
Milk	  fever	   	   	   	   	   	  
	   Vet.	  Records	   Pos.	   17793	   Norway	   Solbu,	  1983	  
	   	   	   	   	   	  
Respiratory	  
disease	  

	   	   	   	   	  

	   Vet.	  diagnosis	   Pos.	   431	   Norway	   Norstrom	  et	  al.,	  2000	  
	   Self	  report	   Pos.	   906	   U.S.	   Wells	  et	  al.,	  1996a	  
Prolapses	   	   	   	   	   	  
	   Vet.	  diagnosis	   N.S.	   283	   Finland	   Roine	  &	  Saloniemi,	  1978	  
B)	  Mortality	  
	  

	   	   	   	   	  

Calves	   	   	   	   	   	  
	   Self	  report	   Pos.	   247	   U.S.	   Hartman	  et	  al.,	  1974	  
	   Self	  report	   Pos.	   104	   Canada	   Waltner-‐Toews	  et	  al.,	  1986	  
	   Records,	  Self	  

report	  
Pos.	   379	   U.S.	   Spreicher	  &	  Hepp,	  1973	  

	   Self	  report	   Pos.	   477	   U.S.	   Oxender,	  1973	  
	   Records	   Pos.	   14474	   Norway	   Gullikesen	  et	  al.,	  2009	  
	   Records	   Pos.	   4103	   U.S.	   Silva	  del	  Rio	  et	  al.,	  2007	  
	   Records	   Pos.	   93727	   France	   Raboisson	  et	  al.,	  2014	  
	   Records	   Pos.	   407	   U.S.	   James	  et	  al.,	  1984	  
	   Self	  report	   Neg.	   140	   U.S.	   Jenny	  et	  al.,	  1981	  
	   Records	   N.S.	   	   Ireland	   Mee	  et	  al.,	  2008	  
	   Records	   N.S.	   4337	   Denmark	   Nielsen	  et	  al.,	  2010	  
	   Self	  report	   N.S.	   416	   U.S.	   Walker	  et	  al.,	  2012	  
	   Self	  report	   N.S.	   906	   U.S.	   Wells	  et	  al.,	  1996b	  
	   Self	  report	   Pos.	   16	   U.S.	   Martin	  et	  al.,	  1975	  
	   Self	  report	   Pos.	   48	   U.S.	   Lance	  et	  al.,	  1992	  
	   Self	  report	   Pos.	   122	   Sweden	   Svensson	  et	  al.,	  2006	  
	   Self	  report	   N.S.	   28	   Italy	   Zucali	  et	  al.,	  2013	  
	   Records	   N.S.	   95	   Italy	   Lora	  et	  al.,	  2014	  
	   Records	   Neg.	   2555	   Ireland	   Jago	  &	  Berry,	  2011	  
	   Records	   Neg.	   99221	  &	  

94676	  
France	   Raboisson	  et	  al.,	  2013	  

	   Self	  report	   N.S.	   1539	   US	   Losinger	  and	  Heinrichs,	  1997	  
	   	   	   	   	   	  
Cows	   	   	   	   	   	  
	   Self	  report	   N.S.	   1306	   N.	  Ireland	   Menzies	  et	  al.,	  1995	  
	   Records	   N.S.	   2534	   Canada	   Batra	  et	  al.,	  1971	  
	   Records	   Pos.	   	   Denmark	   Norgaard	  et	  al.,	  1999	  
	   Records	   Pos.	   11259	   U.S.	   Smith	  et	  al.,	  2000	  
	   Records	   Pos.	   186	   U.S.	   Weigel	  et	  al.,	  2003	  
	   Records	   Pos.	   78178	   U.S.	   Hadley	  et	  al.,	  2006	  
	   Records	   Pos.	   2574	   U.S.	   Dechow	  &	  Goodling,	  2008	  
	   Records	   Pos.	   953	   U.S.	   McConnel	  et	  al.,	  2008	  
	   Records	   Pos.	   2815	   Denmark	   Thomsen	  &	  Sorensen,	  2009	  
	   Records	   Pos.	   2054	   U.S.	   Pinedo	  et	  al.,	  2010	  
	   Records	   Pos.	   99200	   France	   Raboisson	  et	  al.,	  2011	  
	   Records	   Pos.	   6898	   Sweden	   Alvasen	  et	  al.,	  2012	  
	   Records	   Neg.	   45032	   U.S.	   Miller	  et	  al.,	  2008	  
	   Records	   Pos.	   7188	   U.S.	   Shahid	  et	  al.,	  2015	  
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Indicator	   Detection	  
Method	  

Assoc.	  
w/	  herd	  
size	  

#	  of	  
farms	   Country	   Reference	  

	   Records	   Pos.	   145	   Sweden	   Alvasen	  et	  al.,	  2014	  
	   Records	   Pos.	   6839	   Denmark	   Thomsen	  et	  al.,	  2006	   	   	  
	   	   	   	   	   	   	   	  

	  
	  
	  
Lameness	  

This	  is	  a	  chronically	  painful	  condition,	  with	  prevalence	  exceeding	  20%	  in	  many	  

herds	  (von	  Keyserlingk	  et	  al.,	  2012).	  Of	  23	  studies	  that	  addressed	  the	  relationship	  between	  

herd	  size	  and	  lameness	  in	  dairy	  cattle,	  9	  found	  a	  higher	  prevalence	  in	  larger	  herds,	  8	  

reported	  no	  difference,	  and	  the	  remaining	  6	  studies	  found	  that	  lameness	  prevalence	  was	  

lower	  on	  larger	  farms.	  At	  least	  some	  of	  these	  differences	  may	  be	  explained	  by	  the	  

differences	  in	  herd	  sizes	  considered	  in	  the	  different	  studies.	  For	  example,	  studies	  where	  

herd	  size	  was	  relatively	  small	  (ranging	  from	  a	  low	  of	  10	  cows	  per	  farm	  to	  a	  high	  of	  about	  

200	  cows)	  have	  tended	  to	  report	  increased	  lameness	  in	  larger	  herds	  (e.g.,	  Rowlands	  et	  al.,	  

1983;	  Alban,	  1995;	  de	  Vries	  et	  al.,	  2014).	  In	  contrast,	  studies	  focused	  on	  larger	  herds	  

(ranging	  from	  a	  low	  of	  about	  150	  cows	  to	  a	  high	  of	  more	  than	  8,000	  cows	  per	  farm)	  have	  

reported	  the	  opposite	  relationship	  (e.g.,	  Chapinal	  et	  al.,	  2013,	  2014).	  These	  results	  suggest	  

that	  the	  risk	  of	  lameness	  may	  have	  some	  curvilinear	  relationship	  with	  herd	  size,	  with	  

lameness	  initially	  increasing	  and	  then	  declining	  with	  increasingly	  large	  herds.	  

In	  addition	  to	  these	  studies	  that	  have	  directly	  assessed	  lameness	  by	  evaluating	  the	  

gait	  of	  cows,	  other	  studies	  have	  examined	  hock	  injuries	  that	  can	  contribute	  to	  lameness.	  Of	  

5	  studies	  that	  measured	  hock	  lesion	  prevalence	  and	  farm	  size,	  2	  reported	  a	  positive	  

relationship	  with	  farm	  size	  (i.e.,	  more	  lesions	  on	  larger	  farms),	  and	  3	  others	  reported	  no	  
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relationship.	  In	  summary,	  the	  available	  evidence	  suggests	  that	  there	  is	  no	  consistent	  

relationship	  between	  farm	  size	  and	  lameness	  on	  dairy	  farms.	  

Udder	  Health	  

Mastitis	  (acute	  inflammation	  of	  the	  udder)	  is	  common	  in	  milking	  cows	  and	  is	  

associated	  with	  infections	  due	  to	  a	  range	  of	  pathogens	  (see	  review	  by	  Barkema	  et	  al.,	  

2009).	  In	  some	  studies	  mastitis	  cases	  are	  identified	  using	  clinical	  assessments	  of	  the	  cows,	  

but	  in	  other	  cases	  infections	  are	  inferred	  on	  the	  basis	  of	  high	  somatic	  cell	  counts.	  Of	  14	  

studies,	  3	  found	  higher	  rates	  of	  disease	  on	  larger	  farms.	  Seven	  studies	  found	  evidence	  of	  

better	  udder	  health	  on	  larger	  farms,	  and	  the	  remaining	  4	  studies	  reported	  no	  relationship	  

with	  farm	  size.	  For	  example,	  Kossaibati	  et	  al.	  (1998)	  followed	  144	  dairy	  herds	  over	  3	  yr	  and	  

found	  no	  association	  between	  herd	  size	  and	  incidence	  of	  mastitis.	  We	  conclude	  that	  there	  is	  

no	  consistent	  relationship	  between	  farm	  size	  and	  udder	  health	  on	  dairy	  farms.	  

Salmonella	  

Salmonella	  infections	  on	  dairy	  farms	  are	  a	  risk	  for	  consumers	  and	  farm	  workers,	  but	  

the	  welfare	  consequences	  for	  the	  animal	  are	  less	  clear.	  All	  11	  of	  the	  studies	  that	  examined	  

the	  prevalence	  of	  Salmonella	  infection	  and	  herd	  size	  reported	  higher	  prevalence	  in	  larger	  

herds.	  Thus,	  the	  preponderance	  of	  studies	  finds	  increased	  risk	  in	  larger	  herds.	  In	  swine,	  

evidence	  of	  an	  association	  between	  herd	  size	  and	  Salmonella	  is	  more	  mixed	  (Gardner	  et	  al.,	  

2002).	  

Other	  ailments	  

Of	  7	  studies	  that	  examined	  within-‐herd	  prevalence	  of	  ketosis	  and	  herd	  size,	  5	  found	  

lower	  rates	  of	  this	  disease	  in	  larger	  herds,	  whereas	  2	  found	  the	  opposite	  relationship.	  In	  
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contrast,	  of	  3	  studies	  that	  examined	  diarrhea	  (a	  nonspecific	  sign	  of	  gastrointestinal	  

disease),	  all	  found	  higher	  rates	  in	  larger	  herds.	  For	  the	  other	  ailments	  (i.e.,	  metritis,	  

dystocia,	  displaced	  abomasum,	  milk	  fever,	  and	  respiratory	  disease)	  we	  identified	  too	  few	  

published	  studies	  to	  determine	  whether	  there	  is	  any	  consistent	  relationship	  with	  farm	  size.	  

	  
	  
Mortality	  

In	  addition	  to	  the	  specific	  conditions	  described	  above,	  poor	  health	  and	  welfare	  may	  

also	  be	  reflected	  in	  higher	  rates	  of	  mortality.	  Of	  16	  studies	  that	  compared	  cow	  mortality	  

rates	  across	  farms	  of	  different	  sizes,	  13	  reported	  higher	  mortality	  on	  larger	  farms,	  1	  

reported	  lower	  mortality,	  and	  2	  reported	  no	  difference.	  Another	  21	  studies	  assessed	  

differences	  in	  mortality	  of	  dairy	  calves	  across	  a	  range	  of	  farm	  sizes;	  11	  of	  these	  reported	  

higher	  calf	  mortality	  on	  larger	  farms,	  7	  reported	  lower	  mortality	  on	  larger	  farms,	  and	  the	  

remaining	  7	  studies	  reported	  no	  difference.	  This	  evidence	  suggests	  that	  cows	  are	  at	  a	  

higher	  risk	  of	  dying	  on	  larger	  farms	  but	  that	  there	  is	  no	  consistent	  relationship	  between	  

farm	  size	  and	  mortality	  for	  calves.	  These	  mixed	  results	  are	  also	  consistent	  with	  the	  few	  

studies	  that	  have	  examined	  mortality	  on	  swine	  farms	  of	  differing	  sizes	  (Gardner	  et	  al.,	  

2002).	  

The	  relationship	  between	  mortality,	  culling,	  and	  welfare	  is	  not	  easily	  interpretable.	  

For	  example,	  in	  2003	  U.S.	  federal	  legislation	  was	  passed	  prohibiting	  the	  slaughter	  of	  

nonambulatory	  cattle.	  This	  change	  likely	  resulted	  in	  many	  cows	  that	  would	  have	  previously	  

been	  shipped	  for	  slaughter	  being	  euthanized	  on	  farm,	  thereby	  increasing	  on-‐farm	  mortality	  

(Miller	  et	  al.,	  2008).	  High	  culling	  rates	  may	  reflect	  the	  aggressive	  removal	  and	  replacement	  

of	  lower-‐producing	  cows	  (Fetrow	  et	  al.,	  2006);	  this	  may	  be	  welfare	  neutral	  or	  be	  associated	  
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with	  welfare	  to	  the	  extent	  that	  low	  production	  is	  a	  result	  of	  disease	  or	  other	  problems	  with	  

the	  animals’	  biological	  functioning.	  Other	  reasons	  for	  culling	  may	  be	  welfare	  neutral,	  for	  

example,	  high	  beef	  prices	  (Maher	  et	  al.,	  2008).	  The	  decision	  when	  to	  euthanize	  (versus	  cull)	  

may	  be	  important.	  One	  study	  reporting	  data	  collected	  in	  2004	  showed	  that	  the	  likelihood	  of	  

having	  cull	  dairy	  cows	  condemned	  before	  slaughter	  increased	  with	  herd	  size,	  suggesting	  

that	  the	  larger	  farms	  did	  a	  poorer	  job	  of	  assessing	  the	  suitability	  of	  cattle	  for	  transport	  (Hoe	  

and	  Ruegg,	  2006).	  However,	  more	  recent	  data	  indicate	  that	  a	  higher	  percentage	  of	  

nonambulatory	  cows	  died	  (and	  were	  not	  euthanized)	  on	  farms	  with	  30	  to	  99	  cows	  (23.6%)	  

than	  on	  operations	  that	  had	  more	  than	  500	  cows	  (14.8%;	  USDA-‐NAHMS,	  2016).	  

Future	  studies	  should	  distinguish	  between	  animals	  that	  are	  found	  dead	  on	  the	  farm	  

(likely	  related	  to	  poor	  welfare	  conditions)	  vs.	  those	  that	  were	  euthanized	  to	  prevent	  animal	  

suffering	  as	  well	  as	  the	  reason	  why	  animals	  were	  culled.	  Many	  of	  the	  studies	  we	  reviewed	  

provided	  too	  little	  detail	  on	  mortality	  measures	  to	  distinguish	  these	  events.	  

Of	  large	  farms	  (>500	  cows)	  that	  reported	  having	  to	  euthanize	  a	  nonambulatory	  cow,	  

approximately	  72%	  did	  so	  within	  2	  d	  compared	  to	  only	  59%	  in	  the	  case	  of	  small	  farms.	  

Moreover,	  6.4%	  of	  the	  small	  farms	  reported	  having	  waited	  more	  than	  6	  d	  before	  

euthanizing	  nonambulatory	  cows;	  this	  is	  approximately	  3	  times	  longer	  than	  the	  value	  

reported	  for	  large	  farms.	  The	  majority	  of	  large	  operations	  (57%)	  have	  standard	  operating	  

procedures	  in	  place	  for	  caring	  for	  nonambulatory	  cows,	  which	  was	  not	  the	  case	  for	  smaller	  

operations	  (16%	  to	  24%;	  USDA-‐NAHMS,	  2016).	  Overall,	  2.6%	  of	  cows	  became	  

nonambulatory	  during	  2013,	  with	  large	  operations	  (>500	  cows)	  reporting	  the	  lowest	  

percentage	  (2.1%)	  compared	  to	  all	  other	  farm	  sizes,	  e.g.,	  4.7%	  on	  very	  small	  farms	  (<30	  

cows;	  USDA-‐NAHMS	  2016).	  
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We	  encourage	  future	  work	  to	  develop	  and	  record	  measures	  that	  better	  capture	  how	  

much	  suffering	  cows	  experience	  in	  the	  final	  days	  of	  their	  lives	  and	  how	  this	  varies	  in	  

relation	  to	  early	  culling	  decisions,	  on-‐farm	  euthanasia	  protocols,	  and	  other	  factors.	  

	  
Painful	  Procedures	  

Many	  farmed	  animals	  experience	  painful	  surgical	  procedures	  like	  castration	  and	  

dehorning,	  but	  farms	  vary	  in	  whether,	  when,	  and	  how	  the	  procedures	  are	  performed	  and	  

thus	  how	  much	  pain	  the	  animals	  are	  likely	  to	  experience.	  There	  are	  few	  published	  data	  on	  

the	  relationship	  between	  painful	  procedures	  and	  the	  size	  of	  dairy	  farms.	  However,	  the	  

USDA-‐NAHMS	  (2009)	  survey	  of	  practices	  on	  U.S.	  farms	  did	  address	  dehorning	  practices	  

and	  found	  that	  larger	  farms	  performed	  this	  procedure	  at	  younger	  ages,	  arguably	  providing	  

some	  welfare	  benefit	  for	  the	  calves.	  Pain	  due	  to	  dehorning	  can	  be	  more	  meaningfully	  

addressed	  by	  using	  pain	  control	  methods	  such	  as	  local	  anesthetics	  and	  postoperative	  

analgesics	  (see	  review	  by	  Stock	  et	  al.,	  2013).	  Unfortunately,	  the	  provision	  of	  these	  

treatments	  is	  still	  rare	  on	  U.S.	  farms,	  and	  there	  is	  no	  clear	  relationship	  between	  herd	  size	  

and	  the	  provision	  of	  pain	  control	  (USDA-‐NAHMS,	  2009).	  

Positive	  Interactions	  with	  Humans	  

It	  is	  almost	  inevitable	  that	  human	  interactions	  with	  the	  animals	  decrease	  as	  herd	  

size	  increases,	  and	  several	  studies	  have	  reported	  this	  relationship.	  The	  majority	  of	  studies	  

to	  date	  have	  focused	  on	  positive	  interactions.	  For	  example,	  Waiblinger	  and	  Menke	  (1999)	  

reported	  that	  Austrian	  dairy	  farmers	  were	  less	  likely	  to	  take	  the	  time	  to	  brush	  their	  cows	  as	  

herd	  size	  increased.	  Similarly,	  a	  study	  of	  French	  veal	  farms	  found	  that	  the	  frequency	  of	  

positive	  interactions	  was	  lower	  on	  larger	  farms	  (Lensink	  et	  al.,	  2000).	  Although	  few	  studies	  
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to	  date	  have	  addressed	  the	  topic	  in	  dairy	  cattle,	  the	  frequency	  of	  negative	  interactions	  may	  

also	  decrease	  on	  larger	  farms.	  One	  study	  of	  pig	  farms	  showed	  that	  the	  percentage	  of	  

stockpersons	  displaying	  predominately	  negative	  behaviors	  toward	  pigs	  was	  57%	  on	  

smaller	  farms	  vs.	  43%	  on	  larger	  farms	  (Hemsworth	  and	  Coleman,	  2010).	  

Measures	  of	  avoidance	  of	  humans	  have	  been	  used	  as	  an	  indicator	  of	  fear	  in	  farm	  

animals.	  The	  smaller	  the	  avoidance	  distance	  (the	  closer	  you	  can	  get	  to	  an	  animal	  without	  it	  

fleeing)	  is,	  the	  less	  fearful	  the	  animal	  is	  believed	  to	  be.	  Mattiello	  et	  al.	  (2009)	  measured	  

avoidance	  distances	  on	  dairy	  farms	  and	  found	  that	  cows	  on	  smaller	  farms	  could	  be	  

approached	  more	  readily.	  Similarly,	  veal	  calves	  on	  smaller	  farms	  were	  more	  willing	  to	  

approach	  a	  passive	  experimenter	  (Leruste	  et	  al.,	  2012).	  However,	  a	  large	  study	  looking	  at	  

both	  dairy	  cattle	  and	  dairy	  goats	  found	  that	  goats	  were	  less	  likely	  to	  avoid	  people	  on	  

smaller	  farms,	  but	  that	  was	  not	  the	  case	  with	  dairy	  cattle	  (Mattiello	  et	  al.,	  2010).	  The	  

authors	  attributed	  this	  species	  difference	  to	  the	  limited	  variation	  in	  management	  among	  

dairy	  cattle	  farms	  in	  their	  study.	  

‘Naturalness’	  

People	  often	  refer	  to	  the	  animal’s	  ability	  to	  live	  a	  reasonably	  natural	  life	  as	  a	  

necessary	  condition	  for	  good	  welfare,	  and	  many	  equate	  having	  access	  to	  pasture	  as	  

essential	  for	  a	  good	  life	  in	  dairy	  cattle	  (Cardoso	  et	  al.,	  2016).	  Recent	  survey	  data	  indicate	  

that	  the	  use	  of	  pasture	  decreases	  with	  increases	  in	  farm	  size;	  farms	  having	  fewer	  than	  100	  

cows	  are	  far	  more	  likely	  (>70%)	  to	  incorporate	  pasture,	  particularly	  during	  the	  summer	  

months,	  compared	  to	  medium	  (100	  to	  499	  cows;	  32%)	  or	  large	  farms	  (>500	  cows;	  5%;	  

USDA-‐NAHMS,	  2016).	  However,	  pasture	  use	  is	  often	  associated	  with	  tie	  stall	  and	  stanchion	  

housing,	  where	  cows	  are	  restrained	  for	  the	  majority	  of	  each	  day	  and	  may	  be	  turned	  out	  to	  
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pasture	  for	  exercise.	  Tie	  stalls	  are	  still	  common	  on	  farms	  with	  fewer	  than	  100	  cows,	  

whereas	  larger	  farms	  more	  typically	  use	  free	  stall	  and	  open	  lot	  housing	  where	  cows	  are	  not	  

restrained	  (USDA-‐NAHMS,	  2016).	  

Evidence	  from	  other	  farmed	  species	  suggests	  that	  smaller	  farms	  are	  at	  an	  advantage	  

in	  terms	  of	  an	  animal’s	  ability	  to	  live	  a	  reasonably	  natural	  life.	  Small	  poultry	  operations	  

(when	  defined	  as	  between	  1,000	  and	  9,999	  birds)	  are	  more	  than	  10	  times	  as	  likely	  to	  

provide	  birds	  with	  outdoor	  access	  compared	  to	  larger	  flocks	  (USDA-‐NAHMS,	  2008).	  Even	  

within	  alternative	  housing	  systems	  for	  poultry,	  flock	  size	  is	  inversely	  associated	  with	  

outdoor	  access	  (Green	  et	  al.,	  2000;	  Bestman	  and	  Wagenaar,	  2003).	  Smaller	  U.S.	  swine	  

operations	  tend	  to	  wean	  later,	  which	  more	  closely	  approximates	  the	  natural	  weaning	  

process	  (USDA-‐NAHMS,	  2015).	  Smaller	  swine	  operations	  are	  also	  more	  likely	  to	  provide	  

rooting	  substrate	  for	  pigs	  (Czekaj	  et	  al.,	  2013),	  an	  enrichment	  believed	  to	  improve	  welfare	  

by	  decreasing	  abnormal	  behavior	  and	  increasing	  play	  (Bolhuis	  et	  al.,	  2005;	  Tuyttens,	  2005).	  

In	  summary,	  smaller	  farms	  appear	  more	  likely	  to	  provide	  outdoor	  access	  and	  some	  other	  

management	  practices	  that	  allow	  animals	  to	  express	  more	  natural	  behavior.	  

Other	  Assessments	  of	  Welfare	  

Given	  the	  multidimensional	  nature	  of	  animal	  welfare,	  assessments	  that	  take	  into	  

account	  multiple	  indicators	  may	  be	  more	  helpful	  than	  those	  that	  consider	  just	  a	  single	  

dimension.	  To	  our	  knowledge	  there	  are	  no	  comprehensive	  studies	  on	  dairy	  cattle	  

examining	  multidimensional	  assessments	  of	  welfare	  in	  relation	  to	  farm	  size.	  A	  few	  studies	  

have	  taken	  this	  type	  of	  comprehensive	  approach	  on	  other	  animals.	  For	  example,	  1	  Irish	  

study	  (Mazurek	  et	  al.,	  2010)	  evaluated	  welfare	  in	  194	  beef	  herds	  using	  33	  environmental	  

and	  resource-‐based	  indicators	  covering	  5	  categories	  (locomotion,	  social	  interactions,	  
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flooring,	  environment,	  and	  stockpersonship)	  and	  found	  that	  overall	  welfare	  scores	  

decreased	  as	  farm	  size	  increased.	  Another	  study	  of	  20	  commercial	  sheep	  farms	  in	  Great	  

Britain,	  using	  qualitative	  welfare	  assessment,	  found	  no	  relationship	  between	  flock	  size	  and	  

overall	  animal	  welfare	  scores	  (Stott	  et	  al.,	  2012).	  A	  third	  study	  of	  pig	  farms	  in	  Croatia	  

reported	  that	  larger	  farms	  did	  a	  better	  job	  of	  meeting	  the	  5	  freedoms	  (Wellbrock	  et	  al.,	  

2010).	  

Violations	  of	  animal	  care	  regulations	  may	  provide	  another	  method	  of	  evaluating	  

welfare.	  Countries	  vary	  in	  the	  extent	  to	  which	  farm	  practices	  are	  codified	  in	  law,	  but	  in	  

some	  countries	  where	  farm	  animal	  welfare	  is	  more	  highly	  regulated,	  studies	  have	  looked	  at	  

how	  noncompliance	  varies	  with	  farm	  size.	  A	  study	  of	  73	  Danish	  dairy	  farms	  found	  no	  effect	  

of	  herd	  size	  on	  the	  likelihood	  of	  welfare	  violations	  (Otten	  et	  al.,	  2014).	  Similarly,	  a	  study	  of	  

Danish	  pig	  farmers	  found	  no	  relationship	  between	  farm	  size	  and	  welfare	  violations	  (Czekaj	  

et	  al.,	  2013).	  A	  Swedish	  study	  reported	  that	  violations	  were	  more	  common	  and	  severe	  on	  

smaller,	  more	  diverse	  farms	  (Hess	  et	  al.,	  2014).	  The	  authors	  attributed	  this	  finding	  to	  

differences	  in	  the	  degree	  of	  specialization	  and	  higher	  opportunity	  costs	  associated	  with	  

smaller	  farms.	  A	  Danish	  study	  analyzing	  government	  records	  also	  reported	  no	  association	  

between	  animal	  care	  violations	  and	  farm	  size	  (large	  farms	  were	  defined	  as	  having	  more	  

than	  150	  cows	  or	  more	  than	  2,000	  pigs)	  and	  concluded	  that	  most	  violations	  resulted	  from	  a	  

combination	  of	  socioeconomic	  and	  psychiatric	  risk	  factors	  (Andrade	  and	  Anneberg,	  2014).	  

Several	  studies	  have	  shown	  that	  farmers	  on	  smaller	  farms	  are	  more	  stressed	  (Simkin	  et	  al.,	  

1998)	  and	  at	  increased	  risk	  for	  suicide	  (Gregoire,	  2002),	  which	  in	  turn	  may	  also	  put	  

animals	  at	  greater	  risk.	  
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More	  studies	  are	  needed	  to	  assess	  multidimensional	  estimates	  of	  welfare,	  but	  work	  

to	  date	  shows	  no	  consistent	  relationship	  with	  farm	  size.	  Also,	  the	  number	  of	  legal	  violations	  

is	  not	  consistently	  related	  to	  farm	  size,	  although	  some	  evidence	  suggests	  that	  smaller	  farms	  

may	  be	  at	  greater	  risk.	  

Farm	  Size	  and	  Farmer	  Attitudes	  Relative	  to	  Animal	  Welfare	  

Farmer	  attitudes	  about	  animal	  welfare	  are	  correlated	  with	  animal	  welfare	  outcomes	  

on	  farms	  (Kielland	  et	  al.,	  2010),	  and	  farmer	  beliefs	  and	  attitudes	  about	  animal	  welfare	  are	  

known	  to	  vary	  with	  production	  system	  (e.g.,	  organic	  vs.	  conventional;	  Dockès	  and	  Kling-‐

Eveillard,	  2006;	  Sørensen	  and	  Fraser,	  2010;	  Bracke	  et.	  al.,	  2013).	  Opponents	  of	  larger	  farms	  

assert	  that	  as	  farms	  increase	  in	  size,	  profitability-‐oriented	  values	  come	  to	  replace	  nonuse	  

values	  such	  as	  animal	  welfare	  (Hess	  et	  al.,	  2014).	  We	  are	  unaware	  of	  research	  examining	  a	  

broad	  range	  of	  dairy	  farmer	  attitudes	  about	  animal	  welfare	  in	  relation	  to	  farm	  size,	  

although	  a	  few	  studies	  have	  examined	  specific	  issues.	  For	  example,	  2	  studies	  (Hoe	  and	  

Ruegg,	  2006;	  Wikman	  et	  al.,	  2013)	  examined	  farmer	  perceptions	  about	  the	  ability	  of	  cattle	  

to	  feel	  pain	  and	  found	  no	  effect	  of	  farm	  size.	  Another	  study	  of	  Kentucky	  dairy	  producers	  

found	  no	  association	  between	  farm	  size	  and	  the	  likelihood	  of	  a	  farmer	  defining	  “success”	  in	  

terms	  of	  animal	  well-‐being.	  However,	  larger	  farms	  were	  more	  likely	  to	  define	  success	  in	  

terms	  of	  milk	  production	  per	  cow,	  suggesting	  greater	  emphasis	  on	  economic	  aspects	  of	  

dairy	  production	  as	  farm	  size	  increased	  (Russell	  and	  Bewley,	  2013).	  On	  the	  other	  hand,	  a	  

study	  of	  Turkish	  sheep	  farmers	  (Kilic	  and	  Bozkurt,	  2013)	  found	  that	  what	  they	  called	  

“perceptions	  of	  animal	  welfare”	  were	  lower	  on	  larger	  farms	  and	  that	  these	  lower	  

perceptions	  correlated	  with	  providing	  less	  space	  per	  animal	  and	  poorer	  air	  quality.	  It	  is	  

worth	  noting	  that	  a	  number	  of	  studies	  have	  found	  that	  larger	  farms	  are	  more	  likely	  to	  
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participate	  in	  environmental	  conservation	  programs	  and	  implement	  practices	  designed	  to	  

minimize	  environmental	  impacts	  (Knowler	  and	  Bradshaw,	  2007).	  

	  
Farm	  Size	  and	  Professionalization	  

Animals	  raised	  within	  the	  same	  production	  system	  can	  have	  different	  levels	  of	  

welfare	  depending	  on	  how	  the	  system	  is	  managed,	  and	  management	  structures	  and	  

practices	  vary	  with	  farm	  size	  (Fraser,	  2005).	  Mirroring	  the	  general	  process	  of	  

industrialization,	  as	  farm	  size	  increases,	  the	  relative	  importance	  of	  family	  labor	  decreases,	  

and	  managerial	  positions	  focused	  on	  coordinating	  and	  supervising	  workers	  become	  more	  

common	  (Hadley	  et	  al.,	  2002).	  Larger	  farms	  are	  more	  likely	  to	  require	  and	  benefit	  from	  

standard	  operating	  procedures	  and	  employee	  training	  intended	  to	  improve	  consistency	  

and	  minimize	  human	  error.	  Division	  of	  labor	  (i.e.,	  specialization)	  also	  tends	  to	  increase	  

with	  farm	  size.	  Whereas	  workers	  on	  smaller	  farms	  may	  be	  responsible	  for	  a	  variety	  of	  tasks	  

ranging	  from	  fieldwork	  to	  accounting,	  employee	  supervision,	  equipment	  repair,	  and	  animal	  

care,	  tasks	  on	  larger	  farms	  are	  often	  much	  more	  specialized	  (Hyde	  et	  al.,	  2011).	  

Larger	  farms	  also	  appear	  to	  be	  more	  receptive	  to	  science-‐based	  recommendations.	  

For	  instance,	  larger	  dairy	  farms	  are	  more	  likely	  to	  implement	  recommended	  best	  

management	  practices	  for	  colostrum	  feeding	  and	  adhere	  to	  biosecurity	  recommendations	  

(Hoe	  and	  Ruegg,	  2006;	  USDA-‐NAHMS,	  2009;	  Ellis-‐Iversen	  et	  al.,	  2010).	  Russell	  and	  Bewley	  

(2013)	  found	  that	  smaller	  farms	  (1	  to	  49	  cows)	  were	  less	  likely	  than	  larger	  farms	  (>200	  

cows)	  to	  use	  the	  advice	  of	  nutritionists,	  veterinarians,	  and	  consultants	  in	  making	  

management	  decisions.	  A	  German	  study	  of	  429	  dairy	  farms	  found	  that	  routine	  veterinary	  

visits	  were	  more	  common	  in	  larger	  herds	  (Heuwieser	  et	  al.,	  2010).	  The	  percentage	  of	  U.S.	  
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dairy	  farms	  that	  consulted	  a	  veterinarian	  increases	  with	  herd	  size,	  as	  does	  the	  frequency	  of	  

these	  visits	  (USDA-‐NAHMS	  2016).	  A	  study	  of	  nearly	  900	  Australian	  dairy	  farms	  found	  that	  

larger	  herds	  had	  a	  higher	  proportion	  of	  workers	  with	  formal	  qualifications	  and	  industry	  

training	  (Beggs	  et	  al.,	  2015).	  There	  is	  also	  evidence	  suggesting	  that	  smaller	  producers	  are	  

more	  likely	  to	  take	  off-‐farm	  employment,	  thus	  reducing	  the	  amount	  of	  time	  spent	  on	  the	  

farm	  (Fernandez-‐Cornejo	  et	  al.,	  2007).	  

Farm	  worker	  satisfaction	  is	  thought	  to	  be	  important	  in	  ensuring	  a	  high	  degree	  of	  

animal	  welfare	  (Rushen	  and	  de	  Passillé,	  2010).	  One	  correlate	  of	  job	  satisfaction	  is	  

compensation	  (Judge	  et	  al.,	  2010),	  and	  several	  studies	  of	  U.S.	  dairy	  farms	  have	  found	  that	  

employee	  compensation	  is	  positively	  correlated	  with	  farm	  size	  (Mugera	  and	  Bitsch,	  2005).	  

Similar	  results	  were	  found	  in	  the	  U.S.	  swine	  industry,	  where	  larger	  operations	  pay	  workers	  

more	  and	  provide	  more	  and	  better	  benefits	  than	  smaller	  operators,	  even	  after	  controlling	  

for	  worker	  skill	  (Hurley	  et	  al.,	  1999).	  These	  findings	  are	  consistent	  with	  the	  wider	  business	  

literature	  that	  finds	  a	  positive	  relationship	  between	  establishment	  size	  and	  employee	  

compensation	  (Brown	  and	  Medoff,	  1989).	  

In	  summary,	  these	  results	  indicate	  that	  farm	  workers	  tend	  to	  be	  better	  paid,	  better	  

trained,	  more	  specialized,	  and	  more	  satisfied	  on	  larger	  farms.	  These	  differences	  may	  

contribute	  to	  better	  quality	  of	  care	  provided	  to	  animals	  on	  larger	  farms.	  

3.4	   Discussion	  

Our	  review	  does	  not	  support	  the	  contention	  that	  there	  is	  a	  consistent	  relationship	  

between	  farm	  size	  and	  welfare	  on	  dairy	  farms	  or,	  indeed,	  other	  types	  of	  livestock	  farm.	  

Moreover,	  the	  differences	  that	  exist	  are	  unlikely	  to	  be	  caused	  directly	  by	  size	  but	  by	  other	  
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factors	  associated	  with	  size	  such	  as	  economic	  viability,	  staffing	  level,	  awareness	  of	  and	  

exposure	  to	  emerging	  issues,	  professional	  management,	  and	  access	  to	  resources	  (e.g.,	  time,	  

capital,	  expert	  consultants,	  scientific	  information,	  etc.).	  Smaller	  farms	  are	  more	  likely	  to	  

raise	  animals	  outdoors	  in	  extensive	  conditions,	  which	  some	  people	  view	  as	  integral	  to	  high	  

welfare.	  However,	  many	  smaller	  farms	  use	  the	  same	  controversial	  practices	  as	  their	  larger	  

counterparts	  (e.g.,	  gestation	  stalls,	  painful	  surgery	  without	  analgesia)	  and	  in	  some	  cases	  do	  

so	  to	  an	  even	  greater	  degree;	  for	  example,	  tie	  stalls,	  which	  greatly	  restrict	  movement,	  are	  

more	  common	  on	  smaller	  dairy	  farms.	  New	  research	  is	  required	  to	  tease	  apart	  the	  different	  

aspects	  of	  intensification	  to	  determine	  their	  relative	  importance	  to	  the	  quality	  of	  life	  of	  

animals.	  

Larger	  farms	  tend	  to	  have	  fewer	  workers	  per	  animal	  (Bewley	  et	  al.,	  2001),	  so	  they	  

are	  at	  a	  disadvantage	  in	  terms	  of	  providing	  individualized	  care.	  This	  is	  a	  problem	  if,	  as	  

Anthony	  (2003)	  argued,	  farmers	  should	  be	  able	  to	  “form	  bonds	  with	  all	  their	  animals.”	  

However,	  there	  is	  little	  evidence	  to	  suggest	  that	  the	  ratio	  of	  caretakers	  to	  animals	  is	  a	  useful	  

indicator	  of	  this	  bond	  or	  of	  animal	  welfare.	  Simply	  considering	  the	  frequency	  of	  possible	  

interactions	  fails	  to	  recognize	  that	  such	  interactions	  can	  be	  positive,	  negative,	  or	  neutral	  

(Hemsworth	  and	  Barnett,	  1992;	  Hemsworth	  et	  al.,	  1993;	  Zulkifli,	  2013).	  Animal	  care	  is	  

likely	  to	  be	  affected	  by	  other	  factors,	  including	  the	  nature	  of	  the	  group	  being	  managed	  (e.g.,	  

newborn	  or	  adult,	  healthy	  or	  ill,	  wild	  or	  tame,	  aggressive	  or	  docile),	  the	  skill	  and	  disposition	  

of	  the	  stockperson,	  and	  the	  degree	  to	  which	  technology	  is	  used	  to	  enhance,	  extend,	  or	  

replace	  traditional	  husbandry	  activities.	  Intuitively,	  positive	  interactions	  should	  contribute	  

to	  improved	  welfare	  on	  these	  farms,	  but	  the	  literature	  also	  suggests	  that	  many	  farm	  
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animals	  are	  naturally	  fearful	  of	  humans,	  thus	  making	  contact	  aversive	  (at	  least	  initially)	  

despite	  the	  positive	  intentions	  of	  the	  caregiver	  (Rushen	  et	  al.,	  1999;	  Boivin	  et	  al.,	  2003).	  

Other	  variables	  related	  to	  farm	  size,	  including	  production	  style	  (e.g.,	  extensive	  vs.	  

intensive),	  profitability,	  degree	  of	  specialization,	  technology,	  and	  stocking	  density,	  may	  

better	  explain	  variation	  in	  animal	  welfare.	  For	  example,	  Barker	  et	  al.	  (2010)	  reported	  that	  

the	  strong	  association	  between	  herd	  size	  and	  lameness	  on	  dairy	  farms	  ceased	  to	  be	  

significant	  when	  other	  factors	  such	  as	  breed,	  production	  type,	  and	  milk	  yield	  were	  added	  to	  

their	  model.	  Along	  similar	  lines,	  Leontides	  et	  al.	  (1994)	  also	  found	  that	  the	  relationship	  

between	  pig	  farm	  size	  and	  pseudorabies	  ceased	  to	  be	  significant	  when	  factors	  such	  as	  

stocking	  density	  were	  taken	  into	  account.	  

Perhaps	  most	  notably,	  Alban	  (1995)	  found	  that	  cows	  belonging	  to	  farmers	  who	  

were	  uncertain	  about	  continuing	  as	  dairy	  producers	  had	  a	  1.6-‐fold	  increase	  in	  the	  odds	  of	  

lameness.	  USDA	  census	  data	  show	  that	  larger	  dairy	  farms	  tend	  to	  be	  more	  economically	  

viable	  (returns	  exceed	  operating	  expenses	  on	  average)	  and	  are	  thus	  more	  likely	  to	  report	  

that	  they	  would	  still	  be	  in	  business	  in	  the	  next	  5	  yr	  (MacDonald	  et	  al.,	  2007).	  Longer	  

planning	  horizons	  and	  greater	  access	  to	  resources	  may	  make	  farms	  more	  willing	  and	  able	  

to	  adapt	  to	  changing	  social	  values	  and	  scientific	  evidence	  (Waddock	  and	  Graves,	  1997).	  

We	  argue	  that	  any	  reported	  association	  between	  farm	  size	  and	  animal	  welfare	  

should	  be	  accompanied	  by	  some	  plausible	  explanation	  of	  the	  mechanism	  by	  which	  the	  

relationship	  occurs	  and	  a	  discussion	  of	  the	  intervening	  variables.	  If	  farm	  size	  is	  used	  as	  a	  

surrogate	  for	  a	  broader	  range	  of	  concerns	  about	  intensification,	  then	  adopting	  more	  

holistic	  measures	  of	  intensification,	  rather	  than	  size,	  is	  likely	  to	  be	  more	  appropriate.	  For	  
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instance,	  a	  recent	  European	  Food	  Safety	  Authority	  report	  (EFSA	  Panel	  on	  Animal	  Health	  

and	  Animal	  Welfare,	  2015)	  incorporates	  aspects	  such	  as	  source	  of	  workforce,	  level	  of	  input	  

use,	  use	  of	  breeds,	  and	  production	  style,	  in	  addition	  to	  farm	  size.	  This	  more	  sophisticated	  

analysis	  is	  likely	  to	  better	  reflect	  social	  concerns	  and	  thus	  be	  more	  useful	  to	  farmers	  and	  

others	  in	  developing	  industry	  policy	  by	  more	  accurately	  identifying	  the	  causal	  factors	  that	  

result	  in	  better	  and	  worse	  welfare	  outcomes.	  

3.5	   Conclusion	  

Farm	  size	  and	  animal	  welfare	  exhibit	  no	  consistent	  relationship.	  Although	  larger	  

farms	  are	  more	  likely	  to	  adopt	  some	  practices	  (such	  as	  worker	  training	  and	  standard	  

operating	  procedures)	  that	  benefit	  animal	  welfare,	  they	  are	  less	  likely	  to	  use	  other	  

practices	  (such	  as	  pasture	  access)	  that	  may	  also	  be	  beneficial.	  The	  oversimplified	  view	  that	  

animal	  welfare	  is	  better	  on	  smaller	  farms	  may	  create	  complacency	  among	  small	  farmers	  

(allowing	  welfare	  problems	  to	  persist)	  and	  fails	  to	  focus	  efforts	  on	  specific	  welfare	  

challenges	  that	  need	  to	  be	  resolved	  on	  farms	  of	  all	  sizes.	  
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Chapter	  4:	  Effect	  of	  openness	  on	  trust	  and	  perceptions	  of	  animal	  welfare	  

4.1	   Introduction	  

In	  January	  2008,	  an	  undercover	  investigation	  at	  the	  Hallmark-‐Westland	  Meat	  

Packing	  Company	  in	  Chino,	  California,	  captured	  video	  footage	  of	  workers	  dragging,	  kicking	  

and	  electrically-‐shocking	  dairy	  cattle	  unable	  to	  walk.	  	  At	  one	  point,	  a	  worker	  attempts	  to	  

force	  a	  prostrate	  cow	  to	  stand	  by	  repeatedly	  ramming	  her	  with	  the	  blades	  of	  a	  forklift.	  

These	  graphic	  scenes	  sparked	  a	  great	  deal	  of	  controversy7,	  leading	  to	  the	  largest	  meat	  

recall	  in	  U.S.	  history	  (more	  than	  64	  million	  kg	  of	  beef);	  a	  multi-‐million	  dollar	  civil	  lawsuit,	  

multiple	  felony	  animal	  cruelty	  convictions	  (Flaccus,	  2009);	  and	  a	  federal	  ban	  on	  the	  

slaughter	  of	  non-‐ambulatory	  cattle	  (USDA,	  2009).	  Since	  1998,	  there	  have	  been	  

approximately	  117	  such	  undercover	  investigations	  of	  livestock	  farms	  conducted	  in	  North	  

America	  (Animal	  Visuals,	  2015).	  

In	  response	  to	  what	  they	  believe	  to	  be	  extreme	  and	  unfair	  representations	  of	  their	  

industries,	  many	  livestock	  groups	  have	  supported	  legislation	  designed	  to	  restrict	  these	  

undercover	  investigations.	  Commonly	  referred	  to	  as	  ‘ag-‐gag’	  laws,	  this	  legislation	  contains	  

provisions	  that	  prohibit	  intentionally	  deceiving	  employers	  and	  taking	  or	  possessing	  

photographs,	  video,	  or	  audio	  recordings	  without	  farmer	  consent	  (Landfried,	  2013;	  Broad,	  

2014;	  Shea,	  2014).	  	  Such	  legislation	  has	  been	  introduced	  in	  at	  least	  16	  U.S.	  states	  –	  having	  

been	  passed	  into	  law	  in	  eight	  (Marceau,	  2015).	  

The	  results	  of	  several	  polls	  show	  that	  when	  informed,	  a	  significant	  majority	  of	  the	  

public	  are	  opposed	  to	  ‘ag-‐gag’	  laws	  (Jacobs,	  2011;	  ASPCA,	  2012).	  	  Opposition	  is	  also	  found	  

within	  the	  agricultural	  community.	  One	  poll	  conducted	  by	  a	  prominent	  cattle	  industry	  
                                            
7 As of March 25 2015, this video has received approximately 1.3 million views on YouTube.   
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publication	  asked	  its	  readership,	  “Are	  ‘ag	  gag’	  laws	  a	  good	  idea	  for	  the	  livestock	  industry	  to	  

pursue?”	  and	  found	  that	  of	  the	  more	  than	  500	  responses,	  more	  than	  60%	  of	  respondents	  

said	  “No”	  (Radke,	  2012).	  	  Opponents	  of	  these	  laws	  often	  argue	  that	  such	  laws	  create	  the	  

impression	  that	  animal	  agriculture	  has	  something	  to	  hide	  which	  leads	  to	  distrust	  (Broad,	  

2014).	  

Rousseau	  et	  al.	  (1998)	  put	  forth	  a	  widely	  accepted	  definition	  of	  trust	  as,	  “a	  

psychological	  state	  comprising	  the	  intention	  to	  accept	  vulnerability	  based	  on	  positive	  

expectations	  of	  the	  intentions	  or	  behaviors	  of	  another.”	  	  The	  decision	  of	  whether	  or	  not	  to	  

trust	  depends	  not	  only	  on	  the	  dispositions	  of	  the	  trustor,	  but	  crucially	  on	  the	  perceived	  

trustworthiness	  of	  the	  trustee	  (Mayer	  et	  al.,	  1995).	  A	  number	  of	  factors	  have	  been	  

proposed	  to	  influence	  judgments	  of	  trustworthiness	  including	  the	  extent	  to	  which	  

individuals	  or	  organizations	  are	  perceived	  to	  be	  transparent	  about	  their	  practices	  (Peters	  

et	  al.,	  1997;	  Fisman	  and	  Khanna,	  1999;	  Maeda	  and	  Miyahara,	  2003;	  Rawlins,	  2008).	  In	  turn,	  

transparency	  has	  been	  found	  to	  be	  positively	  associated	  with	  purchasing	  intentions,	  loyalty	  

and	  willingness	  to	  share	  positive	  information	  about	  a	  particular	  company	  with	  others	  

(Chaudhuri	  and	  Holbrook,	  2001;	  Kang	  and	  Hustvedt,	  2014).	  Evidence	  also	  suggests	  that	  

transparency	  may	  be	  especially	  important	  following	  a	  crisis,	  which	  is	  precisely	  the	  time	  

when	  the	  temptation	  to	  limit	  transparency	  is	  greatest	  (Jahansoozi,	  2006;	  Auger,	  2014).	  	  

Thus,	  the	  trust	  literature	  points	  to	  an	  interesting	  paradox:	  policies	  intended	  to	  prevent	  

reputational	  damage	  by	  restricting	  information	  flow	  may,	  in	  fact,	  further	  undermine	  

trustworthiness.	  	  

	   Despite	  its	  importance,	  trust	  has	  received	  relatively	  little	  scientific	  attention	  within	  

the	  context	  of	  agriculture.	  Using	  a	  current,	  real-‐world	  policy	  initiative,	  we	  conducted	  an	  

experiment	  to	  determine	  whether	  the	  perceived	  intention	  to	  limit	  transparency	  impacts	  
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trust.	  We	  predicted	  that	  learning	  about	  ‘ag-‐gag’	  laws	  would	  result	  in:	  1)	  lower	  levels	  of	  

trust	  in	  farmers;	  2)	  more	  negative	  perceptions	  about	  the	  welfare	  of	  farm	  animals	  and;	  3)	  

greater	  support	  for	  more	  laws	  protecting	  animal	  welfare.	  	  

	  

4.2	   Methods	  
 

This	  study	  received	  ethics	  approval	  from	  the	  Behavioural	  Research	  Ethics	  Board	  

(H13-‐01466)	  at	  the	  University	  of	  British	  Columbia.	  	  

After	  conducting	  a	  power	  analysis	  on	  a	  similar	  pilot	  study,	  we	  determined	  that	  we	  

would	  need	  approximately	  750	  participants	  to	  achieve	  90%	  power	  and	  recruited	  758	  

participants	  via	  Amazon’s	  Mechanical	  Turk	  (AMT).	  AMT	  participants	  have	  been	  shown	  to	  

be	  more	  diverse	  than	  standard	  samples	  (e.g.	  internet,	  college	  student,	  community)	  whilst	  

also	  providing	  data	  of	  equally	  reliable	  quality	  (Buhrmester	  et	  al.,	  2011;	  Goodman	  et	  al.,	  

2012;	  Paolacci	  and	  Chandler,	  2014).	  Participants	  were	  invited	  to	  participate	  in	  “a	  short	  

survey	  about	  human	  psychology	  and	  public	  policy”.	  Participation	  was	  limited	  to	  U.S.	  

residents	  18	  years	  of	  age	  or	  older.	  After	  consenting,	  participants	  were	  randomly	  assigned	  

to	  either	  the	  Control	  or	  Law	  (treatment)	  condition.	  

Subjects	  in	  the	  Law	  group	  were	  told	  that,	  “Several	  U.S.	  states	  are	  considering	  a	  new	  

law	  regarding	  the	  flow	  of	  information	  from	  livestock	  farms.”	  and	  that	  we	  were	  looking	  for	  

their	  honest	  opinion	  of	  this	  law.	  Participants	  were	  then	  presented	  with	  three	  features	  

common	  to	  ag-‐gag	  legislation:	  	  

1.	  Restricts	  or	  bans	  video/audio	  recording	  and	  photographing	  of	  farms,	  or	  the	  
possession	  of	  any	  such	  materials,	  without	  permission	  from	  the	  owner.	  	  

2.	  Makes	  it	  illegal	  to	  obtain	  employment	  at	  any	  farm	  under	  false	  pretenses	  (i.e.	  using	  a	  
fake	  name	  or	  not	  disclosing	  your	  plan	  to	  film/record).	  
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3.	  Requires	  any	  documented	  evidence	  of	  farm	  animal	  abuse	  be	  turned	  over	  to	  
authorities	  within	  a	  specific	  amount	  of	  time	  (e.g.	  within	  48-‐120	  hours).	  

	  

	  Next,	  participants	  were	  provided	  with	  a	  counterbalanced	  list	  of	  three	  common	  

arguments	  provided	  by	  supporters	  and	  opponents	  of	  these	  laws.	  To	  limit	  potential	  

negativity	  bias	  (Rozin	  and	  Royzman,	  2001),	  the	  labels	  ‘supporters’	  and	  ‘opponents’	  were	  

avoided.	  Instead	  the	  phrases,	  “those	  in	  favor	  of	  this	  law”	  and	  “those	  not	  in	  favor	  of	  this	  law”	  

were	  used.	  Participants	  were	  then	  asked	  to	  indicate	  their	  level	  of	  support	  for	  the	  law	  on	  a	  

7-‐point	  likert	  scale	  (1	  =	  strongly	  oppose,	  7	  =	  strongly	  support)	  followed	  by	  a	  question	  asking	  

whether	  or	  not	  they	  were	  aware	  of	  this	  legislation	  before	  taking	  our	  survey.	  As	  a	  buffer	  

between	  stimuli	  and	  dependent	  measures,	  participants	  completed	  two	  unrelated	  

psychological	  inventories	  that	  will	  not	  be	  discussed	  here	  further	  (complete	  materials	  can	  

be	  found	  in	  the	  supplementary	  online	  materials).	  

Our	  primary	  dependent	  variable	  was	  self-‐reported	  trust	  measured	  using	  a	  10-‐item	  

scale	  developed	  and	  validated	  by	  Frewer	  et	  al.	  (1996)	  to	  assess	  trust	  regarding	  food-‐

related	  hazards.	  In	  addition	  to	  being	  respondent	  generated,	  this	  scale	  was	  selected	  because	  

it	  is	  sensitive	  to	  different	  sources	  (e.g.	  farmers)	  and	  topics	  (e.g.	  animal	  welfare)	  of	  trust.	  

These	  items	  asked	  participants	  to	  indicate	  their	  level	  of	  agreement	  with	  a	  variety	  of	  

statements	  about	  farmers	  as	  sources	  of	  information	  on	  the	  subject	  of	  farm	  animal	  welfare	  

on	  a	  7-‐point	  Likert	  scale	  (1	  =	  strongly	  disagree,	  7	  =	  strongly	  agree)	  (e.g.	  “Information	  about	  

farm	  animal	  well-‐being	  from	  farmers	  is	  trustworthy.”).	  Using	  the	  same	  Likert	  scale,	  

participants	  then	  answered	  several	  questions	  designed	  to	  gauge	  their	  perceptions	  of	  farm	  

animal	  welfare	  (e.g.	  “In	  general,	  farm	  animals	  have	  good	  lives.”).	  To	  obscure	  our	  intent,	  

these	  items	  were	  intermixed	  with	  items	  reflecting	  a	  variety	  of	  controversial	  agricultural	  
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issues	  not	  involving	  animal	  care	  and	  welfare	  (e.g.	  “Agricultural	  chemicals	  and	  pesticides	  are	  

causing	  human	  health	  problems.”).	  These	  items	  also	  allowed	  us	  to	  test	  the	  specificity	  of	  any	  

effects	  of	  ag-‐gag	  legislation	  on	  perceptions	  of	  farm	  animal	  welfare	  being	  versus	  agriculture	  

in	  general.	  Finally,	  participants	  completed	  basic	  demographic	  questions	  including:	  age,	  

gender,	  political	  affiliation,	  rural-‐urban	  living,	  dietary	  preference,	  etc.	  	  

Participants	  in	  the	  Control	  condition	  did	  not	  read	  about	  ag-‐gag	  legislation;	  instead	  

they	  were	  provided	  generic	  information	  modified	  from	  the	  Wikipedia	  entry	  for	  “hay”.	  This	  

material	  was	  selected	  as	  it	  was	  loosely	  related	  to	  the	  study	  focus	  (agricultural	  issues)	  and	  

was	  edited	  to	  approximate	  word	  count	  and	  cognitive	  load	  requirements	  of	  the	  treatment	  

condition	  (e.g.	  “Hay	  is	  grass,	  legumes	  or	  other	  herbaceous	  plants	  that	  have	  been	  cut,	  dried,	  

and	  stored	  for	  use	  as	  animal	  fodder,	  particularly	  for	  grazing	  livestock	  such	  

as	  cattle,	  horses,	  goats,	  and	  sheep.”).	  Subjects	  in	  the	  Control	  condition	  then	  completed	  the	  

identical	  buffer,	  the	  modified	  farmer	  trust	  inventory,	  general	  perceptions	  items	  and	  

demographics,	  all	  in	  the	  same	  order	  as	  the	  Law	  condition.	  	  

Upon	  completion,	  all	  participants	  were	  debriefed,	  thanked	  and	  paid	  $0.50.	  

	  

4.3	   Results	  
	  

Participants	  were	  excluded	  from	  analysis	  (n	  =	  42)	  for	  invariant	  responding	  or	  

failure	  to	  pass	  an	  attention	  check	  (Oppenheimer	  et	  al.,	  2009)	  leaving	  a	  final	  sample	  of	  716	  

participants.	  	  

Subjects	  included	  in	  this	  study	  consisted	  of	  a	  nationally	  diverse	  sample	  of	  716	  U.S.	  

adults.	  The	  sample	  was	  49%	  female	  with	  the	  majority	  (78%)	  of	  respondents	  between	  18	  

and	  44	  years	  of	  age.	  Complete	  demographic	  information	  can	  be	  seen	  in	  Figure	  4.1.	  

Demographics	  were	  consistent	  with	  large	  body	  of	  literature	  showing	  that	  M-‐turk	  
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participants	  are	  significantly	  more	  representative	  than	  standard	  convenience	  samples.	  Of	  

participants	  who	  received	  information	  about	  the	  law	  (n	  =	  324),	  few	  (9%)	  reported	  being	  

aware	  of	  such	  legislation	  before	  participating	  in	  the	  current	  study.	  A	  majority	  of	  those	  who	  

received	  information	  about	  the	  law	  were	  opposed	  to	  it	  (64%	  opposed	  vs.	  24%	  support).	  

 

Table	  4.1	  	  Demographic	  characteristics	  of	  sample	  and	  test	  of	  condition	  
independence.	  

Demographics	  (%)	   Total	  
n	  =	  716	  	  

Control	  
n	  =	  392	  

Treatment	  
n	  =	  324	  

P	  
value	  

Age	  	   	   	   	   	  
	  	  	  	  18-‐24	   123(17.2)	   65(16.6)	   58(17.9)	   .884	  
	  	  	  	  25-‐34	   316(44.1)	   175(44.6)	   141(43.5)	   	  
	  	  	  	  35-‐44	   121(16.9)	   66(16.8)	   55(17.0)	   	  
	  	  	  	  45-‐54	   73(10.2)	   43(10.1)	   30(9.3)	   	  
	  	  	  	  55-‐64	   68(9.5)	   38(9.7)	   30(9.3)	   	  
	  	  	  	  65	  or	  Above	   13(1.8)	   4(1.0)	   9(2.8)	   	  
	   	   	   	   	  
Female	  	   348(48.6)	   195(49.7)	   153(47.2)	   .509	  
	   	   	   	   	  
Education	  	   	   	   	   .970	  
	  	  	  	  Some	  high	  school	   8(1.1)	   4	  (1.0)	   4(1.2)	   	  
	  	  	  	  High	  school	  graduate	  	   65(9.1)	   37(9.4)	   28(8.6)	   	  
	  	  	  	  Trade	  or	  vocational	  degree	   16(2.2)	   13(3.3)	   3(0.9)	   	  
	  	  	  	  Some	  college	   196(27.4)	   93(23.7)	   103(31.8)	   	  
	  	  	  	  Associate	  degree	   86(12.0)	   59(15.1)	   27(8.3)	   	  
	  	  	  	  Bachelors	  degree	   256(35.8)	   138(35.2)	   118(36.4)	   	  
	  	  	  	  Graduate	  or	  profess.	  degree	   87(12.2)	   47(11.0)	   40(12.3)	   	  
	   	   	   	   	  
Living	  Environment	   	   	   	   .523	  
	  	  	  	  Urban	   209(29.2)	   108(27.6)	   101(31.2)	   	  
	  	  	  	  Suburban	   364(50.8)	   201(51.3)	   163(50.3)	   	  
	  	  	  	  Rural	   136(19.0)	   79(20.2)	   57(17.6)	   	  
	  	  	  	  	   	   	   	   	  
Total	  Household	  Income	   	   	   	   .386	  
	  	  	  	  Less	  than	  60,000	   475(66.3)	   267(68.1)	   208(64.2)	   	  
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Demographics	  (%)	   Total	  
n	  =	  716	  	  

Control	  
n	  =	  392	  

Treatment	  
n	  =	  324	  

P	  
value	  

	  	  	  	  $60,001	  –	  $199,999	   197(27.5)	   99(25.3)	   98(30.2)	   	  
	  	  	  	  >	  $200,000	   11(1.5)	   9(2.3)	   2(0.6)	   	  
	   	   	   	   	  
Political	  Party	  Affiliation	   	   	   	   .222	  
	  	  	  	  Democrat	   293(40.9)	   151(38.5)	   142(43.8)	   	  
	  	  	  	  Republican	   118(16.5)	   69(17.6)	   49(15.1)	   	  
	  	  	  	  Independent	   280(39.1)	   157(40.1)	   123(38.0)	   	  
	   	   	   	   	  
Religious	   277(38.7)	   150(38.3)	   127(39.2)	   .736	  
	   	   	   	   	  
Pet	  Owner	   457(64)	   246(62.8)	   211(65.1)	   .519	  
	   	   	   	   	  
Vegetarian/Vegan	   56(8)	   27(6.9)	   29(9.0)	   .320	  
	   	   	   	   	  

 

 

Negatively-‐worded	  items	  measuring	  trust	  were	  reversed	  scored	  and	  then	  combined	  

to	  form	  an	  index	  of	  trust	  ranging	  from	  1	  (complete	  distrust)	  to	  7	  (complete	  trust).	  The	  10-‐

item	  trust	  inventory	  showed	  high	  internal	  reliability	  (α	  =	  0.91,	  CI95	  [95%	  Confidence	  

Interval]	  0.89,	  0.93).	  The	  mean	  trust	  score	  in	  the	  control	  condition	  was	  4.47	  (SD	  =	  1.02);	  

participants	  in	  the	  Law	  condition	  had	  lower	  trust,	  with	  a	  mean	  trust	  rating	  of	  3.59	  (SD	  =	  

0.98).	  	  Thus,	  learning	  of	  the	  restriction	  to	  information	  flow	  proposed	  by	  ag-‐gag	  legislation	  

lead	  to	  0.88	  (CI95	  0.73,	  1.03)	  point	  drop	  in	  trust	  (t(714)	  =	  11.72,	  p	  <	  0.0001);	  Fig.	  4.1).	  This	  

effect	  remained	  significant	  after	  controlling	  for	  all	  demographic	  characteristics	  (0.83;	  CI95	  

0.68,	  0.98;	  t(662)	  =	  10.88,	  p	  <	  .0001	  (Table	  4.2).	  
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Figure	  4-‐1	  Trust	  in	  farmers	  significantly	  decreases	  after	  learning	  about	  ag-‐gag	  laws	  (p	  <	  
.0001).	  Filled	  points	  (·)	  represent	  participants	  in	  the	  Control	  condition;	  open	  circles	  (o)	  
represent	  participants	  in	  the	  Law	  condition;	  error	  bars	  correspond	  to	  99%	  confidence	  
intervals	  of	  the	  mean.	  	  	  	  	  	  
 

	  	  

	  	  Table	  4.2	  	  Effect	  of	  treatment	  by	  demographic	  category.	  

Variable	   β	   SE	   t-‐value	   P	  
Intercept	   5.03	   0.22	   	   	  
Law	  	   -‐0.83	   0.08	   -‐10.88	   <.001	  
Female	   -‐0.05	   0.08	   -‐0.61	   .541	  
Age	  	   0.00	   0.03	   0.07	   .948	  
Education	   -‐0.02	   0.03	   -‐0.75	   .453	  
Income	   0.07	   0.08	   0.94	   .347	  
Democrat	  (vs.	  Republican)	   -‐0.30	   0.11	   -‐2.73	   .006	  
Independent	  (vs.	  Republican)	   -‐0.33	   0.11	   -‐2.97	   .003	  
Urban	  (vs.	  rural)	   -‐0.36	   0.11	   -‐3.21	   .001	  
Suburban	  (vs.	  rural)	   -‐0.22	   0.10	   -‐2.12	   .034	  
Pet	  owner	   -‐0.16	   0.08	   -‐1.92	   .056	  
Religious	   0.14	   0.08	   1.73	   .084	  
Vegetarian	  	   -‐0.52	   0.14	   -‐3.61	   <.001	  
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Further	  analysis	  showed	  that	  the	  effect	  of	  reading	  about	  the	  law	  was	  similar	  across	  

important	  demographic	  groups.	  For	  participants	  on	  the	  Control	  condition,	  Republicans	  

held	  the	  highest	  levels	  of	  trust	  in	  farmers	  (mean	  =	  4.82,	  SD	  =	  0.98)	  compared	  to	  Democrats	  

(mean	  =	  4.42,	  SD	  =	  1.02)	  and	  Independents	  (mean	  =	  4.35,	  SD	  =	  1.02).	  The	  drop	  in	  trust	  after	  

reading	  about	  the	  law	  did	  not	  vary	  by	  political	  affiliation	  (p	  >	  0.9)	  and	  the	  magnitude	  of	  

decline	  was	  such	  that	  Republicans	  who	  had	  read	  about	  the	  law	  reported	  less	  trust	  in	  

farmers	  than	  Democrats	  who	  had	  not	  read	  the	  law	  (Fig.	  2a.).	  	  

Similarly,	  people	  living	  in	  rural	  areas	  were	  more	  trusting	  in	  farmers	  than	  those	  

living	  in	  the	  suburbs	  or	  urban	  environments.	  Again,	  the	  drop	  in	  trust	  after	  reading	  the	  law	  

did	  not	  vary	  by	  living	  environment	  (urban-‐rural)	  (p	  >	  0.6)	  and	  was	  so	  large	  that	  people	  

living	  in	  rural	  environments	  who	  had	  read	  about	  the	  law	  reported	  less	  trust	  in	  farmers	  

than	  people	  living	  in	  urban	  environments	  who	  had	  not	  read	  about	  the	  law	  (Fig.	  2b.)	  	  

Finally,	  omnivores	  reported	  more	  trust	  in	  farmers	  than	  did	  vegetarians	  (see	  Table	  

1).	  Again,	  the	  drop	  in	  trust	  after	  reading	  about	  the	  law	  did	  not	  vary	  with	  diet	  (p	  =	  0.139).	  

Omnivores	  who	  had	  read	  about	  the	  law	  reported	  less	  trust	  in	  farmers	  than	  vegetarians	  who	  

had	  not	  read	  about	  the	  law	  (Fig.	  2c.).	  	  
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Figure	  4-‐2	  	  Regardless	  of	  (a)	  political	  affiliation,	  (b)	  living	  environment	  and	  (c)	  dietary	  
preference	  -‐	  trust	  in	  farmers	  significantly	  decreased	  after	  learning	  about	  ag-‐gag	  laws	  (p	  <	  
.001).	  	  Points	  (·)	  represent	  participants	  in	  the	  Control	  condition;	  open	  circles	  (o)	  represent	  
participants	  in	  the	  Law	  condition;	  error	  bars	  correspond	  to	  99%	  confidence	  intervals	  of	  the	  
mean.	  	  	  	  

	  

Learning	  of	  ag-‐gag	  legislation	  also	  reduced	  perceptions	  of	  farm	  animal	  welfare	  by	  

0.73	  points	  (CI95	  0.50,	  0.95;	  t(714)	  =	  6.42,	  p	  <	  .0001)	  and	  reduced	  how	  comfortable	  

participants	  reported	  feeling	  about	  farm	  animal	  welfare	  by	  0.31	  points	  (CI95	  0.08,	  0.54;	  

t(714)	  =	  2.62,	  p	  =	  	  .009).	  	  Learning	  of	  the	  law	  increased	  support	  for	  stricter	  laws	  protecting	  

(a) 

(b) 

(c) 
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farm	  animals	  by	  0.23	  points	  (CI95	  .01,	  0.44;	  t(714)	  =	  2.07,	  p	  =	  .038)	  and,	  interestingly,	  

decreased	  the	  perception	  that	  farmers	  do	  a	  good	  job	  of	  protecting	  the	  environment	  by	  0.50	  

points	  (CI95	  0.29,	  0.72;	  t(714)	  =	  4.49,	  p	  <	  .0001).	  Reading	  about	  the	  law	  did	  not	  affect	  

perceptions	  of	  food	  safety	  or	  worker’s	  rights	  (p’s	  >	  0.15).	  

 

4.4	   Discussion	  and	  conclusion	  
 

Results	  of	  this	  study	  showed	  that	  learning	  about	  ag-‐gag	  legislation,	  which	  restricts	  

the	  flow	  of	  information	  coming	  out	  of	  farms,	  reduced	  trust	  in	  farmers.	  This	  finding	  is	  

consistent	  with	  previous	  predictions	  that	  have,	  until	  now,	  remained	  empirically	  untested	  

(Adam,	  2011:	  Negowetti,	  2014).	  The	  reduction	  in	  trust	  we	  observed	  was	  as	  pronounced	  

among	  the	  most	  initially	  trusting	  demographic	  categories	  (rural,	  conservative,	  omnivores)	  

as	  it	  was	  among	  the	  least	  trusting	  (urban,	  liberal,	  vegetarians).	  Importantly,	  the	  overall	  

decrease	  in	  trust	  represented	  a	  shift	  from	  slightly	  trusting,	  to	  slightly	  distrusting	  farmers.	  	  

Consistent	  with	  previous	  research	  showing	  that	  low	  levels	  of	  trust	  are	  associated	  

with	  increased	  support	  for	  sanctions	  (Balliet	  and	  Van	  Lange,	  2013),	  exposure	  to	  

information	  about	  ag-‐gag	  legislation	  also	  increased	  support	  for	  more	  regulations	  aimed	  at	  

protecting	  farm	  animals.	  Animal	  welfare	  regulations	  increase	  industry-‐operating	  costs	  

(Brouwer,	  2012)	  that	  are	  then	  passed	  down	  to	  consumers.	  Following	  California’s	  

implementation	  of	  voter	  approved	  animal	  welfare	  regulations	  governing	  space	  

requirements	  for	  laying	  hens,	  consumer	  egg	  prices	  increased	  by	  33-‐70%	  (Malone	  and	  Lusk,	  

2016).	  	  This	  range	  is	  commensurate	  with	  estimated	  per	  unit	  cost	  increases	  borne	  by	  

producers	  (Sumner	  et	  al.,	  2010).	  	  Regulations	  also	  affect	  non-‐consuming	  taxpayers	  in	  the	  
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form	  of	  increased	  taxes	  for	  administrative	  and	  enforcement	  activities	  associated	  with	  new	  

regulations	  (Antle,	  1999).	  	  

Lending	  support	  to	  the	  view	  that	  ag-‐gag	  laws	  foster	  the	  impression	  farmers	  have	  

something	  to	  hide	  (Broad,	  2014),	  we	  found	  perceptions	  of	  the	  current	  status	  of	  farm	  animal	  

welfare	  were	  more	  negative	  among	  participants	  exposed	  to	  information	  about	  ag-‐gag	  laws	  

compared	  with	  subjects	  in	  the	  control	  group.	  Notably,	  this	  effect	  was	  limited	  to	  perceptions	  

relating	  to	  the	  care	  and	  welfare	  of	  animals;	  it	  did	  not	  affect	  perceptions	  of	  worker	  rights	  or	  

food	  safety.	  Learning	  about	  the	  law	  did	  affect	  perceptions	  of	  farmers’	  care	  of	  the	  

environment,	  however.	  	  After	  reading	  about	  ag-‐gag	  laws,	  fewer	  participants	  agreed	  with	  

the	  statement,	  “Farmers	  do	  a	  good	  job	  of	  protecting	  the	  environment	  (water,	  air,	  soil,	  wildlife	  

etc.)”.	  Taken	  together	  these	  results	  suggest	  that	  blocking	  access	  to	  information	  about	  one	  

domain	  of	  activity	  (e.g.	  treatment	  of	  animals),	  may	  cause	  people	  to	  form	  negative	  

impressions	  of	  activities	  in	  closely	  related	  domains	  (e.g.	  treatment	  of	  the	  environment,	  

etc.),	  but	  not	  in	  more	  distantly	  related	  domains	  (e.g.	  food	  safety).	  	  	  

Previous	  research	  has	  found	  animal	  protection	  groups	  are	  considered	  to	  be	  more	  

credible	  sources	  of	  information	  sources	  than	  livestock	  industry	  groups	  (McKendree	  et	  al.,	  

2014)	  and	  that	  this	  positive	  perception	  tends	  to	  increase	  following	  animal	  abuse	  scandals	  

(Scudder	  and	  Bishop-‐Mills,	  2009;	  Tiplady	  et	  al.,	  2013).	  This	  reaction	  is	  consistent	  with	  the	  

general	  societal	  tendency	  to	  view	  whistleblowers	  favorably	  (Callahan	  and	  Dworkin,	  2000),	  

despite	  their	  destabilizing	  social	  impacts	  (Hersh,	  2002).	  Thus,	  it	  is	  possible	  that	  in	  addition	  

to	  harming	  their	  own	  reputations,	  individuals	  or	  organizations	  attempting	  to	  block	  access	  

to	  information	  may	  also	  be	  bolstering	  the	  credibility	  of	  their	  antagonists.	  	  While	  we	  were	  

unable	  to	  test	  this	  hypothesis	  in	  the	  current	  research,	  these	  findings	  suggest	  intriguing	  

follow	  up	  studies	  investigating	  the	  ramifications	  of	  reducing	  transparency.	  	  	  
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The	  communication	  and	  conflict	  resolution	  literatures	  point	  towards	  more	  

productive	  reactions	  to	  crises.	  Responses	  previously	  identified	  as	  resulting	  in	  more	  

positive	  evaluations	  of	  transgressors	  have	  included	  acceptance	  of	  responsibility	  (Nadler	  

and	  Liviatan	  2006),	  apology	  (Ohbuchi	  et	  al.,	  1989),	  expressions	  of	  empathy	  and	  remorse	  for	  

victims	  (Schwartz	  et	  al.	  1978;	  Pace	  et	  al.,	  2010)	  and	  corrective	  action	  (Dutta	  and	  Pullig	  

2011).	  Our	  results	  provide	  initial	  support	  that	  increasing	  operational	  transparency	  also	  

merits	  consideration	  for	  inclusion	  with	  these	  other	  accommodative	  responses.	  

These	  findings	  indicate	  that	  restricting	  access	  to	  information	  can	  have	  negative	  

reputational	  consequences	  for	  the	  interested	  parties.	  	  Indeed,	  it	  is	  possible	  that	  the	  

intention	  to	  reduce	  transparency	  erodes	  trust	  more	  than	  awareness	  of	  the	  negative	  events	  

they	  seek	  to	  inhibit.	  The	  relevance	  of	  this	  dynamic	  becomes	  especially	  important	  when	  one	  

considers	  that	  the	  majority	  of	  legislation	  introduced	  in	  the	  U.S.	  never	  becomes	  law,	  yet	  can	  

still	  receive	  significant	  public	  attention.	  	  
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Chapter	  5:	  The	  case	  of	  dehorning	  young	  dairy	  calves	  –	  a	  painful	  

procedure.	  

5.1	   Introduction	  
 

Disbudding	  and	  dehorning	  are	  common	  management	  practices	  on	  dairy	  farms	  

performed	  to	  reduce	  the	  likelihood	  of	  injury	  to	  cattle	  and	  farm	  workers	  (AVMA,	  2012).	  The	  

term	  ‘disbudding’	  refers	  to	  the	  destruction	  or	  excision	  of	  horn	  producing	  cells	  before	  skull	  

attachment;	  ‘dehorning’	  entails	  the	  excision	  of	  the	  horn	  after	  this	  tissue	  has	  attached	  to	  the	  

skull.	  The	  time	  of	  attachment	  varies	  by	  breed	  and	  individual	  animal,	  but	  is	  thought	  to	  occur	  

around	  8	  weeks	  of	  age	  when	  the	  horn	  bud	  is	  approximately	  5-‐10	  mm	  long	  (Stafford	  and	  

Mellor,	  2005).	  

Disbudding	  is	  usually	  achieved	  by	  burning	  the	  innervated	  tissue	  immediately	  

surrounding	  the	  bud	  either	  using	  a	  hot	  iron	  (~600	  °C)	  or	  caustic	  paste,	  while	  dehorning	  is	  

typically	  done	  surgically	  using	  a	  mechanical	  gouger,	  wire	  or	  saw.	  Since	  disbudding	  is	  

performed	  at	  an	  earlier	  age	  and	  entails	  less	  tissue	  damage,	  it	  is	  generally	  considered	  less	  

invasive	  and	  therefore	  preferable	  to	  dehorning	  (AVMA,	  2012).	  Several	  U.S.	  studies	  have	  

found	  a	  substantial	  proportion	  of	  calves	  are	  dehorned	  rather	  than	  disbudded	  (Fulwider	  et	  

al.,	  2008;	  USDA-‐NAHMS,	  2009).	  

Regardless	  of	  timing	  or	  method,	  there	  is	  considerable	  behavioral,	  physiological	  and	  

cognitive	  research	  indicating	  that	  all	  forms	  of	  disbudding	  and	  dehorning	  are	  painful	  

(Stafford	  and	  Mellor,	  2011).	  To	  address	  the	  pain	  caused	  by	  these	  procedures,	  a	  variety	  of	  

pain	  management	  strategies	  have	  been	  investigated.	  The	  administration	  of	  local	  anesthesia	  

(e.g.	  lidocaine)	  in	  combination	  with	  non-‐steroidal	  anti-‐inflammatory	  drugs	  (e.g.	  

meloxicam)	  has	  been	  shown	  to	  provide	  effective	  pain	  control	  throughout	  the	  intra-‐	  and	  
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post-‐operative	  periods	  (McMeekan	  et	  al.,	  1999;	  Milligan	  et	  al.,	  2004;	  Stewart	  et	  al.,	  2009;	  

Heinrich	  et	  al.,	  2010;	  Stilwell	  et	  al.,	  2012;	  Huber	  et	  al.,	  2013).	  Distress	  associated	  with	  the	  

handling	  and	  restraint	  required	  for	  administration	  of	  anesthetics	  and	  analgesics	  can	  be	  

mitigated	  with	  the	  use	  of	  a	  sedative	  (e.g.	  xylazine)	  administered	  before	  the	  procedure	  

(Faulkner	  and	  Weary,	  2000).	  	  

These	  findings	  have	  informed	  a	  number	  of	  policies.	  The	  Council	  of	  Europe,	  that	  

represents	  47	  member	  countries	  including	  all	  of	  the	  European	  Union	  member	  states,	  

recommends	  the	  use	  of	  pain	  relief	  when	  disbudding	  calves	  more	  than	  4	  weeks	  of	  age	  

(ALCASDE,	  2009).	  In	  Sweden,	  Denmark	  and	  the	  Netherlands	  pain	  relief	  is	  legally	  required	  

when	  disbudding/dehorning	  regardless	  of	  age	  (ALCASDE,	  2009).	  There	  are	  no	  such	  legal	  

requirements	  in	  the	  U.S.	  or	  Canada.	  However,	  the	  recently	  revised	  U.S.	  National	  Milk	  

Producers	  Federation	  Farmers	  Assuring	  Responsible	  Management	  animal	  welfare	  program	  

(NMPF-‐FARM)	  recommends	  calves	  be	  disbudded	  before	  8	  weeks	  of	  age	  using	  pain	  

mitigation	  (NMPF,	  2013).	  The	  Canadian	  Code	  of	  Practice	  for	  Care	  and	  Handling	  of	  Dairy	  

Cattle	  states,	  “Pain	  control	  must	  be	  used	  when	  dehorning	  or	  disbudding”	  (NFACC,	  2009).	  	  

Regulations	  regarding	  pain	  control	  for	  disbudding	  and	  dehorning	  are	  also	  in	  place	  in	  New	  

Zealand	  (NAWAC,	  2005)	  and	  Australia	  (PIMC,	  2004).	  	  	  

Despite	  evidence	  these	  procedures	  are	  painful,	  use	  of	  pain	  mitigation	  remains	  low	  in	  

many	  parts	  of	  the	  world.	  For	  example,	  multiple	  U.S.	  surveys	  indicate	  that	  less	  than	  18%	  of	  

dairy	  farms	  reported	  using	  pain	  relief	  when	  disbudding	  or	  dehorning	  (Hoe	  and	  Ruegg,	  

2006;	  Fulwider	  et	  al.,	  2008;	  USDA,	  2009).	  In	  a	  survey	  of	  more	  than	  600	  Italian	  dairy	  

farmers	  less	  than	  20%	  reported	  using	  some	  form	  of	  pain	  relief	  (Gottardo	  et	  al.,	  2011),	  and	  a	  

survey	  of	  over	  400	  French	  dairy	  farms	  found	  that	  only	  8	  farms	  used	  local	  anesthesia	  for	  

these	  procedures	  (Le	  Cozler	  et	  al.,	  2012).	  	  In	  Canada,	  the	  reported	  use	  of	  local	  anesthesia	  



 

 81 

was	  22%	  in	  Ontario	  (Misch	  et	  al.,	  2007)	  and	  45%	  in	  Quebec	  (Vasseur	  et	  al.,	  2010).	  Smaller	  

farms	  appear	  somewhat	  more	  likely	  to	  provide	  pain	  relief	  (Gottardo	  et	  al.,	  2011),	  perhaps	  

because	  veterinarians	  are	  more	  likely	  to	  perform	  these	  procedures	  on	  smaller	  farms	  

(USDA,	  2009).	  That	  said,	  involvement	  of	  a	  veterinarian	  is	  no	  guarantee	  pain	  relief	  will	  be	  

provided;	  37%	  of	  veterinarians	  in	  the	  United	  States	  (Fajt	  et	  al.,	  2011)	  and	  between	  8-‐15%	  

of	  veterinarians	  in	  Canada	  (Hewson	  et	  al.,	  2007;	  Misch	  et	  al.	  (2007)	  reported	  not	  using	  

analgesia	  when	  dehorning	  dairy	  calves	  (<	  6	  months	  of	  age).	  	  

Analyzing	  the	  views	  of	  stakeholders	  may	  aid	  in	  identifying	  barriers	  to	  adoption	  of	  

pain	  mitigation	  when	  disbudding/dehorning	  dairy	  calves.	  The	  goals	  of	  this	  study	  were	  to:	  

1)	  assess	  the	  normative	  beliefs	  of	  various	  stakeholders	  with	  respect	  to	  disbudding	  and	  

dehorning	  and,	  2)	  identify	  and	  reconcile	  discrepancies	  between	  these	  beliefs	  and	  available	  

evidence.  

 

5.2	   Methods	  
 

This	  study	  received	  ethics	  approval	  from	  the	  Behavioural	  Research	  Ethics	  Board	  at	  

the	  University	  of	  British	  Columbia.	  

The	  University	  of	  British	  Columbia’s	  (UBC)	  “Your	  Views”	  web	  site	  

(www.yourviews.ubc.ca)	  was	  created	  to	  engage	  people	  on	  ethical	  issues	  regarding	  science	  

and	  technology.	  The	  “Cow	  Views”	  section	  focused	  on	  animal	  welfare	  topics	  related	  to	  dairy	  

production.	  We	  used	  the	  N-‐Reasons	  platform	  designed	  to	  improve	  public	  participation	  in	  

ethically	  significant	  social	  decisions	  (Danielson,	  2010),	  including	  contentious	  issues	  facing	  

the	  dairy	  industry	  (see	  Weary	  et	  al.,	  2011;	  Ventura	  et	  al.,	  2013;	  Schuppli	  et	  al.,	  2014).	  

The	  N-‐Reasons	  platform	  allowed	  for	  the	  collection	  of	  responses	  to	  close-‐ended	  

questions	  (Yes,	  No	  and	  Neutral)	  and	  open-‐ended	  comments	  (the	  participant’s	  reasons	  for	  
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their	  choice).	  Participants	  were	  able	  to	  see	  votes	  and	  reasons	  put	  forward	  by	  previous	  

participants,	  creating	  a	  virtual	  'town-‐hall'	  environment.	  Self-‐administered,	  internet	  surveys	  

such	  as	  this	  have	  been	  shown	  to	  minimize	  social	  desirability	  bias	  relative	  to	  more	  

traditional,	  direct	  methods	  (Tourangeau	  and	  Yan	  2007;	  Chang	  and	  Krosnick	  2009;	  

Heerwegh	  2009).	  	  

Data	  were	  collected	   from	  November	  30,	  2010	  until	   July	  12,	  2012.	  The	  survey	  was	  

made	   available	   on	   the	   worldwide	   web,	   so	   anyone	   with	   access	   to	   the	   Internet	   could	  

participate.	   Internet	   surveys	   result	   in	   diverse	   samples	   comparable	   to	   more	   traditional	  

survey	  methods	   (Gosling	   et	   al.,	   2004).	  We	   preferentially	   targeted	   individuals	  working	   in	  

the	   United	   States	   and	   Canadian	   dairy	   industry	   via	   advertisement	   at	   producer	   meetings,	  

contacts	   at	   the	  United	   States	  Department	  of	  Agriculture,	   livestock	   feed	   companies,	   and	   a	  

livestock	   pharmaceutical	   company.	   Additionally,	   we	   targeted	   animal	   advocates	   via	   a	  

posting	   in	   the	  newsletter	  of	   the	  British	  Columbia	  Society	   for	   the	  Prevention	  of	  Cruelty	   to	  

Animals.	   Broader	   public	   input	   was	   gathered	   from	   participants	   recruited	   via	   Amazon’s	  

Mechanical	  Turk	  crowd	  sourcing	  service	  (www.mturk.com).	  This	  combined	  sample	  should	  

not	   be	   considered	   representative	   of	   any	   particular	   population.	   Rather	   our	   intent	  was	   to	  

describe	  the	  range	  of	  themes	  that	  participants	  provide	  to	  support	  their	  views	  on	  this	  issue.	  	  

	   Participants	  taking	  the	  survey	  were	  provided	  with	  the	  following	  information	  on	  the	  

practice	  of	  disbudding	  and	  dehorning	  dairy	  cattle:	  

	  

“The	  developing	  horns	  of	  dairy	  calves	  are	  typically	  removed	  to	  reduce	  the	  risk	  of	  
injuries	  to	  farm	  workers	  or	  other	  cattle	  that	  can	  be	  caused	  by	  horned	  cattle.	  Horns	  
of	  calves	  three	  months	  of	  age	  or	  older	  are	  normally	  removed	  surgically	  
(“dehorning”)	  by	  scooping,	  shearing	  or	  sawing.	  Horn	  buds	  of	  younger	  calves	  are	  
typically	  removed	  (“disbudding”)	  using	  a	  caustic	  paste	  or	  a	  hot	  iron.	  
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There	  is	  considerable	  scientific	  evidence	  that	  all	  of	  these	  procedures	  cause	  pain.	  The	  
immediate	  pain	  can	  be	  reduced	  using	  a	  local	  anesthetic	  to	  provide	  a	  nerve	  block	  –	  
this	  procedure	  has	  been	  used	  safely	  for	  decades	  and	  costs	  just	  pennies	  a	  shot.	  Pain	  
can	  persist	  24	  hours	  or	  more;	  this	  longer	  lasting	  pain	  can	  be	  reduced	  using	  non-‐
steroidal	  anti-‐inflammatory	  drugs	  (like	  the	  ibuprofen	  you	  take	  for	  a	  headache).	  
Providing	  calves	  a	  sedative	  before	  the	  procedure	  can	  reduce	  handling	  stress	  and	  
make	  the	  procedure	  easier	  to	  carry	  out.	  
	  
In	  many	  countries	  some	  pain	  relief	  is	  required.	  For	  example,	  Canada’s	  new	  Code	  of	  
Practice	  for	  the	  Care	  and	  Handling	  of	  Dairy	  Cattle	  requires	  that	  pain	  control	  be	  used.	  
Approximately	  18%	  of	  dairy	  farms	  in	  the	  United	  States	  report	  using	  pain	  relieving	  
drugs	  for	  disbudding	  or	  dehorning	  dairy	  calves.”	  
	  

Participants	  were	  then	  asked:	  

“Should	  we	  provide	  pain	  relief	  for	  disbudding	  and	  dehorning	  dairy	  calves?"	  

	  

	   As	  people	  joined	  the	  discussion	  they	  were	  randomly	  assigned	  into	  one	  of	  eight	  

groups	  (virtual	  ‘town	  halls’)	  with	  a	  mean	  size	  of	  44	  participants.	  Within	  each	  group,	  

subsequent	  participants	  could	  see	  all	  previous	  participant’s	  responses	  (yes/no/neutral	  

vote,	  reasons	  and	  number	  of	  votes	  earned	  for	  each	  reason),	  but	  not	  responses	  from	  other	  

groups.	  This	  way,	  each	  group	  provided	  an	  independent	  assessment	  and	  ensured	  that	  an	  

especially	  articulate	  or	  persuasive	  reason	  could	  only	  influence	  votes	  within	  a	  single	  group.	  

	   Participants	  were	  asked	  to	  provide	  basic	  demographic	  information	  including	  gender	  

(male	  or	  female),	  age	  (19-‐29,	  29-‐39,	  39-‐49,	  49-‐59,	  60+),	  educational	  attainment	  

(secondary,	  college/university,	  masters/doctorate,	  other)	  or	  country	  of	  origin	  (U.S.,	  

Canada,	  other).	  Participants	  were	  also	  asked,	  “Which	  best	  describes	  your	  involvement	  with	  

dairy	  production?”	  Choices	  included:	  no	  involvement,	  dairy	  producer/worker,	  student,	  

veterinarian,	  dairy	  industry	  professional	  (e.g.	  nutritionist),	  or	  animal	  advocate.	  Differences	  

among	  groups,	  and	  the	  effect	  of	  each	  demographic	  variable,	  on	  quantitative	  responses	  were	  

tested	  separately	  using	  a	  Chi-‐square	  test,	  with	  significance	  declared	  at	  P	  <	  0.05	  (2-‐tailed).	  
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	   Similar	  to	  previous	  studies	  using	  the	  N-‐Reasons	  platform	  (Weary	  et	  al.,	  2011;	  

Ventura	  et	  al.,	  2013),	  participants	  were	  not	  required	  to	  write	  their	  own	  reason	  for	  their	  

vote.	  	  They	  could	  select	  reasons	  submitted	  by	  other	  participants	  within	  their	  group.	  	  There	  

was	  no	  limit	  as	  to	  how	  many	  unique	  reasons	  participants	  could	  select;	  however	  each	  

selection	  was	  discounted	  by	  the	  total	  number	  of	  selections	  made	  by	  that	  individual;	  in	  this	  

way,	  each	  participant	  could	  contribute	  just	  one	  ‘vote’	  in	  total.	  	  Reasons	  were	  coded	  

following	  the	  methods	  described	  by	  Knight	  and	  Barnett	  (2008).	  Two	  evaluators	  (J.	  A.	  

Robbins	  and	  C.	  A.	  Schuppli),	  blind	  to	  demographic	  information,	  independently	  examined	  

each	  reason	  line-‐by	  line,	  breaking	  them	  down	  into	  smaller	  ‘chunks’.	  They	  then	  met	  to	  

compare	  results	  and	  reconcile	  any	  discrepancies.	  	  Finally,	  these	  ‘chunks’	  were	  compared	  

and	  organized	  into	  common	  themes.	  	  	  

5.3	   Quantitative	  results	  
 

A	  total	  of	  354	  individuals	  participated	  in	  this	  study	  (Table	  5.1).	  Of	  these,	  65%	  were	  

female,	  53%	  were	  >30	  years	  old,	  91%	  were	  from	  either	  the	  U.S.	  or	  Canada,	  and	  22%	  had	  

graduate	  degrees.	  Participants	  self-‐identified	  their	  involvement	  in	  the	  dairy	  industry	  as:	  

dairy	  producer/worker	  (10%);	  veterinarian/industry	  professional	  (7%);	  student	  (16%);	  

animal	  advocate	  (9%);	  or	  no	  involvement	  (57%).	  	  

 
Table	  5.1 The	  number	  (and	  %)	  of	  participants	  (n	  =354)	  who	  supported	  (“Yes”),	  opposed	  
(“No”)	  or	  were	  “Neutral”	  regarding	  the	  provision	  of	  pain	  relief	  for	  disbudding	  and	  dehorning	  
dairy	  calves.	  1,2 

	   Yes	   No	   Neutral	  

All	  participants	  (n	  =	  354)	   320(90.4%)	   16(4.5%)	   18(5.1%)	  

Gender	  (n	  =339)	   	   	   	  
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	   Yes	   No	   Neutral	  

Female	   207(93.2%)	   5(2.3%)	   10(4.5%)	  

Male	   99(84.6%)	   11(9.4%)	   7(6.0%)	  

Age	  (n	  =339)	   	   	   	  

19-‐29	   143(89.9%)	   9(5.7%)	   7(4.4%)	  

30-‐39	   71(89.9%)	   1(1.3%)	   7(8.9%)	  

40-‐49	   51(92.7%)	   3(5.4%)	   1(1.8%)	  

50-‐59	   25(89.3%)	   2(7.1%)	   1(3.6%)	  

60	  +	   16(88.9%)	   1(5.6%)	   1(5.6%)	  

Country	  of	  Origin	  (n	  =	  339)	   	   	   	  

Canada	   110(89.4%)	   8(6.5%)	   5(4.1%)	  

U.S.A	   168(90.8%)	   6(3.2%)	   11(5.6%)	  

Other	   28(90.3%)	   2(6.5%)	   1(3.2%)	  

Dairy	  background	  (n	  =336)	   	   	   	  

Producer/Worker	   29(82.9%)	   6(17.1%)	   0(0.0%)	  

Veterinarian/Industry	  
Professional	   22(91.7%)	   1(4.2%)	   1(4.2%)	  

Student	   48(87.3%)	   4(7.3%)	   3(5.5%)	  

No	  Involvement	   176(91.7%)	   4(2.1%)	   12(6.3%)	  

Animal	  Advocate	   28(93.3%)	   1(3.3%)	   1(3.3%)	  

Education	  (n=339)	   	   	   	  

Secondary	   34(91.9%)	   2(5.4%)	   1(2.7%)	  

College	   197(91.6%)	   7(3.3%)	   11(5.1%)	  

Masters/Doctorate	   64(85.3%)	   6(8.0%)	   5(6.7%)	  
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	   Yes	   No	   Neutral	  

Other	   11(91.7%)	   1(8.3%)	   0(0.0%)	  

Group	  (n	  =	  354)	   	   	   	  

1	  (n=51)	   46(90.2%)	   3(5.9%)	   2(3.9%)	  

2	  (n=43)	   38(88.4%)	   3(7.0%)	   2(4.7%)	  

3	  (n=47)	   38(80.9%)	   6(12.8%)	   3(6.4%)	  

4	  (n=32)	   30(93.8%)	   0(0.0%)	   2(6.3%)	  

5	  (n=69)	   66(95.7%)	   2(2.9%)	   1(1.5%)	  

6	  (n=73)	   65(89.0%)	   0(0.0%)	   8(11.0%)	  

7	  (n=18)	   17(94.4%)	   1(5.6%)	   0(0.0%)	  

8	  (n=21)	   20(95.2%)	   1(4.8%)	   0(0.0%)	  

Responses3	  (n	  =	  354)	   	   	   	  

Single	   245(89.4%)	   15(5.5%)	   14(5.1%)	  

Multiple	   75(93.8%)	   1(1.3%)	   4(5.0%)	  
1	  Categories	  where	  n	  =	  <	  354	  reflect	  participants	  not	  providing	  demographic	  information.	  
2	  Percentages	  have	  been	  rounded	  up	  so	  may	  not	  equal	  100%.	  
3	  Participants	  selecting	  one,	  or	  more	  than	  one,	  unique	  reason	  to	  justify	  their	  vote.	  
	  
	  
	  

The	  majority	  (90%)	  of	  individuals	  believed	  that	  pain	  relief	  should	  be	  provided	  when	  

disbudding	  and	  dehorning	  dairy	  calves,	  with	  5%	  voting	  “No”	  and	  5%	  voting	  “Neutral”.	  The	  

level	  of	  support	  tended	  to	  vary	  among	  groups,	  from	  a	  low	  of	  81%	  to	  a	  high	  of	  96%	  (χ2	  =	  

23.0,	  d.f.	  =	  14,	  P	  =	  0.06).	  Support	  also	  varied	  in	  relation	  to	  involvement	  in	  the	  dairy	  

industry,	  from	  a	  low	  of	  83%	  for	  dairy	  producers	  and	  farm	  workers	  to	  a	  high	  of	  93%	  for	  

animal	  advocates	  (χ2	  =	  17.9,	  d.f.	  =	  8,	  P	  =	  0.02).	  Females	  were	  more	  supportive	  of	  providing	  
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pain	  relief	  than	  males	  (93%	  vs.	  85%;	  χ2	  =	  9.3,	  d.f.	  =	  2,	  P	  =	  0.01).	  There	  was	  no	  effect	  of	  

education,	  country	  of	  origin	  or	  participant	  age	  on	  support	  for	  pain	  relief.	  	  

	  5.4	   Qualitative	  results	  
 

Participants	  provided	  101	  unique	  reasons	  in	  support	  of	  their	  positions.	  These	  

written	  reasons	  averaged	  (±	  SD)	  23	  ±	  18	  words	  and	  130	  ±	  106	  characters	  in	  length.	  	  The	  

dominant	  themes,	  and	  the	  %	  of	  unique	  reasons	  corresponding	  to	  these	  themes,	  were	  as	  

follows:	  pain	  and	  suffering	  (67%),	  concerns	  about	  drug	  use	  (20%),	  ease	  and	  practicality	  

(12%),	  alternatives	  (12%)	  and	  cost	  (11%).	  Participants	  from	  every	  demographic	  selected	  

reasons	  that	  cited	  each	  of	  these	  themes.	  For	  example,	  reasons	  containing	  the	  theme	  pain	  

and	  suffering	  were	  selected	  by	  the	  majority	  of	  participants	  in	  each	  of	  category	  of	  dairy	  

industry	  involvement	  (i.e.	  by	  farmers,	  industry	  professionals,	  students,	  animal	  advocates,	  

and	  those	  claiming	  no	  involvement	  with	  dairy).	  

Participants	  in	  favor	  of	  pain	  control	  suggested	  that	  dehorning	  was	  painful	  and	  that	  

pain	  mitigation	  was	  effective	  and	  practical	  to	  implement.	  They	  also	  believed	  pain	  relief	  was	  

beneficial	  to	  the	  physical	  health	  and	  productivity	  of	  calves	  in	  terms	  of	  reduced	  stress	  and	  

recovery	  times	  and	  that	  the	  use	  of	  pain	  relief	  makes	  the	  task	  of	  dehorning	  easier	  for	  the	  

workers	  to	  perform.	  Reasons	  given	  in	  support	  were	  often	  phrased	  as	  moral	  claims;	  e.g.	  

“this	  is	  just	  the	  right	  thing	  to	  do”,	  “it’s	  the	  most	  humane	  thing	  to	  do”	  and	  “we	  have	  a	  moral	  

obligation…”	  (see	  Table	  5.2),	  and	  used	  terminology	  like	  “cruel”	  and	  “inhumane”	  to	  describe	  

dehorning	  without	  pain	  relief.	  
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Table	  5.2	  The	  most	  popular	  reason	  cited	  within	  each	  of	  the	  8	  groups	  expressed	  as	  a	  total	  
number	  of	  times	  the	  reason	  was	  voted	  for,	  divided	  by	  the	  total	  number	  of	  participants	  
within	  the	  group,	  in	  response	  to	  the	  question	  “Should	  we	  provide	  pain	  relief	  when	  
disbudding	  and	  dehorning	  dairy	  calves?” 

Group	   n	   Percent	   Reason	  

1	   51	   61	   Yes	  because	  ...	  “there	  is	  pain	  involved	  and	  the	  means	  are	  

readily	  available	  to	  address	  the	  pain.	  We	  have	  the	  

responsibility	  to	  treat	  production	  animals	  as	  co-‐existent	  

beings.	  It	  is	  valuable	  to	  the	  farmer/persons	  individual	  soul	  

to	  have	  compassion	  for	  living	  beings	  animal	  and	  human.”	  

2	   43	   58	   Yes	  because	  ...	  “we	  should	  try	  to	  alleviate	  pain	  in	  animals	  

whenever	  possible.”	  

3	   47	   51	   Yes	  because	  ...	  “if	  we	  have	  a	  way	  to	  reduce	  pain	  without	  

many	  side-‐effects	  then	  we	  should	  use	  it!”	  

4	   32	   50	   Yes	  because	  ...	  “providing	  pain	  control	  should	  be	  standard	  

practice	  on	  farms.	  Withholding	  pain	  control	  for	  such	  a	  

painful	  procedure	  is	  unacceptable	  and	  inhumane.”	  

5	   69	   55	   Yes	  because	  ...	  “it's	  the	  most	  humane	  thing	  to	  do.”	  

6	   73	   79	   Yes	  because	  ...	  “the	  procedure	  produces	  pain.”	  

7	   18	   61	   Yes	  because	  ...	  “it	  is	  only	  fair.	  Nothing	  should	  needlessly	  

suffer.”	  

8	   21	   62	   Yes	  because	  ...	  “while	  animals	  are	  useful	  for	  food	  

production,	  they	  should	  not	  suffer	  in	  the	  process.”	  

	  
	  

Opponents	  of	  pain	  relief	  also	  referenced	  pain,	  but	  expressed	  doubts	  about	  the	  

intensity	  and	  duration	  of	  the	  pain,	  arguing,	  “the	  pain	  is	  only	  temporary”,	  “the	  pain	  is	  short	  

term”	  and	  “I	  don’t	  believe	  the	  pain	  is	  excessive	  or	  long-‐lasting”.	  Opponents	  also	  suggested	  

that	  the	  young	  age	  of	  calves	  was	  a	  reason	  for	  not	  providing	  pain	  relief	  stating,	  “young	  

calves	  are	  less	  sensitive	  to	  pain…”	  and	  “I	  hope	  to	  get	  it	  done	  as	  quickly	  as	  possible”.	  They	  
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also	  expressed	  doubts	  about	  the	  efficacy	  of	  pain	  control	  modalities,	  commenting	  “pain	  

relief	  suggested	  is	  topical	  and	  has	  minimal	  impact	  on	  the	  calf”.	  Opponents	  also	  identified	  

the	  additional	  cost	  as	  a	  reason	  why	  pain	  relief	  should	  not	  be	  provided.	  	  

Concerns	  about	  drug	  use	  were	  mentioned	  across	  all	  possible	  vote	  categories	  (“Yes”,	  

“No”	  and	  “Neutral”).	  	  One	  participant	  stated,	  “non-‐steroidal	  anti-‐inflammatory	  drugs	  can	  

have	  negative	  side-‐effects	  for	  the	  animals,	  including	  cardiovascular,	  gastrointestinal,	  liver,	  

and	  kidney	  effects.	  The	  effect	  on	  humans	  who	  consume	  this	  meat	  should	  also	  be	  taken	  into	  

account.”	  Another	  said,	  “I	  would	  wonder	  what,	  if	  any,	  long	  term	  effects	  there	  are	  on	  the	  

animal	  and	  the	  milk	  they	  produce.	  To	  give	  medicine	  that	  only	  causes	  greater	  problems	  later	  

for	  a	  short	  term	  pain	  would	  be	  unwise.”	  Similarly,	  another	  participant	  questioned,	  “will	  

giving	  medication	  impact	  organic	  status?”	  and	  another	  asserted	  that	  recommendations	  

“might	  have	  to	  be	  more	  flexible	  for	  organic	  farmers…”	  

Reference	  to	  possible	  alternatives	  also	  emerged	  across	  vote	  categories	  with	  one	  

participant	  suggesting,	  “the	  debate	  could	  be	  shifted	  to	  dehorning	  or	  not	  dehorning.	  Polled	  

genetics	  can	  be	  used	  to	  reduce	  the	  number	  of	  animals	  requiring	  dehorning.	  Horns	  could	  be	  

left	  on,	  cut	  farther	  from	  the	  skull	  where	  they	  don't	  cause	  pain.	  They	  continue	  to	  grow,	  but	  

aren't	  pointy.”	  Others	  questioned	  the	  assumption	  that	  horns	  are	  inherently	  dangerous	  and	  

therefore	  must	  be	  removed.	  As	  one	  participant	  stated,	  “Yes,	  certainly	  we	  should	  not	  want	  to	  

cause	  pain.	  However,	  the	  original	  problem	  is	  a	  mistaken	  premise.	  We	  should	  not	  be	  

dehorning	  or	  disbudding	  dairy	  calves	  in	  the	  first	  place.	  We	  should	  not	  be	  putting	  the	  

animals	  in	  such	  close	  contact	  with	  each	  other	  that	  they	  will	  damage	  each	  other	  with	  their	  

horns.	  Animals	  with	  enough	  room	  to	  move	  around	  would	  not	  require	  such	  cruel	  

interventions.”	  
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5.5	   Discussion	  
 

Previous	  research	  has	  characterized	  attitudes	  towards	  painful	  procedures	  including	  

disbudding	  and	  dehorning	  of	  those	  closely	  allied	  with	  the	  dairy	  industry	  including:	  dairy	  

producers	  (Hoe	  and	  Ruegg,	  2006;	  Gottardo	  et	  al.,	  2011;	  Wikman	  et	  al.,	  2013)	  veterinarians	  

(Huxley	  and	  Whay,	  2006;	  Laven	  et	  al.,	  2009;	  Fajt	  et	  al.,	  2011)	  and	  university	  animal	  science	  

faculty	  (Heleski	  et	  al.,	  2004).	  This	  study	  is	  the	  first	  to	  include	  non-‐industry	  stakeholders	  in	  

an	  interactive	  manner	  while	  also	  allowing	  for	  open-‐ended	  responses.	  	  Rarely	  do	  industry	  

and	  non-‐industry	  perspectives	  directly	  interact	  to	  discuss	  animal	  welfare	  issues	  despite	  the	  

fact	  that	  long-‐term	  sustainability	  depends	  heavily	  on	  this	  type	  of	  engagement	  (Boogaard	  et	  

al.,	  2008;	  Miele	  et	  al.,	  2011).	  	  

The	  reasons	  provided	  by	  opponents	  of	  pain	  relief	  (4.5%)	  were	  especially	  

interesting.	  These	  appeared	  to	  reflect	  a	  variety	  of	  misconceptions	  that	  may	  contribute	  to	  

calves	  being	  left	  untreated.	  Opponents	  of	  pain	  relief	  tended	  to	  downplay	  the	  intensity	  and	  

duration	  of	  the	  pain	  and	  use	  this	  as	  justification	  for	  not	  providing	  pain	  relief.	  Previous	  work	  

has	  shown	  a	  positive	  association	  between	  perceived	  painfulness	  and	  likelihood	  of	  analgesic	  

use	  (Hewson	  et	  al.,	  2007).	  There	  is	  ample	  behavioral	  and	  physiological	  evidence	  that	  both	  

dehorning	  and	  disbudding	  cause	  pain	  and	  distress	  regardless	  of	  timing	  or	  method	  used	  

(Stafford	  and	  Mellor,	  2005;	  Stafford	  and	  Mellor,	  2011).	  Plasma	  cortisol	  concentrations	  

remain	  elevated	  for	  approximately	  7-‐	  9	  h	  (Sutherland	  et	  al.,	  2002)	  and	  differences	  in	  

behavior	  such	  as	  grazing	  have	  been	  detected	  48	  h	  after	  dehorning	  (Stafford	  and	  Mellor,	  

2005).	  More	  recent	  work	  by	  Neave	  et	  al.	  (2013)	  has	  shown	  calves	  dehorned	  without	  pain	  

relief	  exhibit	  a	  pessimistic	  cognitive	  bias	  indicative	  of	  anxiety	  or	  depression.	  Unlike	  

opponents	  of	  pain	  relief	  who	  mentioned	  specific	  features	  of	  pain	  such	  as	  duration	  and	  

intensity,	  proponents	  never	  mentioned	  these	  specific	  features.	  For	  proponents	  of	  pain	  
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relief,	  the	  mere	  presence	  of	  pain	  and	  the	  ability	  to	  control	  it	  seemed	  sufficient	  to	  make	  an	  

ethical	  judgment.	  	  

The	  structures	  and	  mechanisms	  necessary	  to	  perceive	  pain	  are	  present	  shortly	  after	  

birth	  in	  farmed	  species	  (Mellor	  and	  Diesch,	  2006),	  yet	  opponents	  of	  pain	  relief	  suggested	  

young	  animals	  experience	  pain	  less	  acutely.	  This	  view	  may	  arise	  from	  the	  common	  

recommendation	  to	  perform	  painful	  procedure	  at	  the	  earliest	  age	  practicable	  (AVMA,	  

2012).	  While	  younger	  animals	  may	  be	  easier	  to	  handle	  and	  recover	  more	  quickly	  there	  is,	  

however,	  no	  evidence	  to	  indicate	  that	  they	  experience	  less	  pain	  (Anil	  et	  al.,	  2002).	  

Histological	  examinations	  of	  innervation	  surrounding	  the	  horn	  region	  have	  found	  few	  

differences	  between	  newborn	  and	  4	  month	  old	  calves	  (Taschke	  and	  Folsch,	  1997).	  The	  

view	  that	  neonates	  are	  less	  able	  to	  experience	  pain	  was	  once	  common	  in	  pediatric	  

medicine,	  with	  human	  babies	  denied	  pain	  relief	  on	  the	  assumption	  that	  they	  lacked	  the	  

anatomical	  and	  cognitive	  apparatuses	  thought	  necessary	  to	  experience	  pain	  (McGrath,	  

2011).	  	  There	  is	  even	  evidence	  that	  pain	  experienced	  earlier	  in	  life	  may	  be	  more,	  not	  less	  

intense	  (Anand	  and	  Hickey,	  1987),	  resulting	  in	  long-‐term	  changes	  in	  central	  nervous	  

system	  functioning	  and	  behavior	  (Shimada	  et	  al.,	  1990;	  Sternberg	  et	  al.,	  2005).	  

Additional	  cost	  was	  also	  expressed	  as	  a	  reason	  why	  pain	  relief	  should	  not	  be	  

provided.	  Previous	  work	  has	  found	  that	  willingness	  of	  the	  farmer	  to	  pay	  was	  a	  strong	  

predictor	  of	  analgesic	  use	  (Hewson	  et	  al.,	  2007).	  The	  use	  of	  the	  phrase	  “just	  pennies	  a	  shot”	  

used	  in	  our	  introductory	  statement,	  may	  have	  biased	  participants,	  but	  we	  believe	  this	  to	  be	  

fair	  description	  given	  that	  the	  price	  per	  calf	  for	  lidocaine	  treatment	  is	  estimated	  to	  be	  $0.46	  

(Misch	  et	  al.,	  2007).	  The	  estimated	  cost	  of	  providing	  comprehensive,	  multi-‐modal	  pain	  

management	  for	  disbudding/dehorning	  (including	  an	  analgesic	  and	  sedative)	  is	  less	  than	  

$4.00,	  representing	  approximately	  0.004%	  of	  the	  total	  estimated	  cost	  of	  raising	  a	  
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replacement	  dairy	  heifer	  (Gabler	  et	  al.,	  2000).	  	  These	  costs	  will	  vary	  by	  region,	  method	  used	  

and	  the	  involvement	  required	  by	  the	  herd	  veterinarian.	  

Some	  opponents	  argued	  correctly	  that	  gastrointestinal	  pathologies	  can	  result	  from	  

non-‐steroidal	  anti-‐inflammatory	  drugs,	  however,	  this	  risk	  is	  associated	  with	  high	  dosages	  

and	  prolonged	  use	  (Wallace,	  1997),	  both	  of	  which	  seem	  unlikely	  to	  occur	  in	  food	  animals.	  

Moreover,	  selective	  cyclooxygenase-‐2	  inhibitors	  (e.g.	  meloxicam)	  reduce	  this	  risk	  even	  

further	  (Donnelly	  and	  Hawkey,	  1997).	  Concerns	  about	  the	  risk	  of	  drug	  residues	  in	  meat	  

consumed	  by	  humans	  also	  seems	  remote	  given	  that	  dairy	  calves	  are	  unlikely	  to	  enter	  the	  

food	  chain	  for	  months	  or	  years	  following	  treatment.	  “Bob”	  calves	  may	  be	  sent	  for	  slaughter	  

at	  less	  than	  4	  weeks	  of	  age,	  but	  for	  these	  animals	  there	  is	  no	  reason	  for	  disbudding.	  The	  

uncertain	  risks	  of	  using	  NSAIDS	  for	  pain	  relief	  in	  dairy	  calves	  at	  the	  time	  of	  

disbudding/dehorning	  must	  be	  weighed	  against	  the	  certainty	  of	  allowing	  preventable	  pain	  

as	  a	  result	  of	  not	  using	  them.	  	  

Participants	  also	  indicated	  uncertainty	  about	  how	  the	  use	  of	  analgesics	  might	  affect	  

organic	  dairy	  production.	  These	  concerns	  seem	  unfounded;	  regulations	  governing	  U.S.	  

organic	  dairy	  production	  allow	  the	  use	  of	  most	  commonly	  recommended	  anesthetics	  and	  

analgesics	  (CFR,	  2012).	  Canadian	  organic	  standards	  explicitly	  mandate	  pain	  control	  be	  

used	  when	  disbudding	  and	  dehorning	  (CGSB,	  2006)	  as	  does	  EU	  Commission	  Regulation	  

(EC)	  No	  889/2008	  governing	  organic	  production.	  

Participants	  also	  indicated	  a	  desire	  for	  long-‐term	  solutions	  to	  disbudding	  and	  

dehorning,	  including	  the	  introduction	  of	  polled	  (hornless)	  genetics.	  The	  potential	  of	  polled	  

genetics	  to	  replace	  the	  need	  to	  dehorn	  cattle	  has	  been	  suggested	  elsewhere	  (Long	  and	  

Gregory,	  1978;	  Hoeschele,	  1990).	  This	  approach	  has	  been	  adopted	  in	  the	  U.S.	  beef	  industry	  

where	  in	  2007	  more	  than	  85%	  of	  beef	  calves	  were	  born	  without	  horns	  -‐	  up	  17%	  from	  1992	  
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(USDA,	  2008).	  The	  recently	  revised	  National	  Milk	  Producers	  Federation	  (NMPF)	  animal	  

care	  manual	  recognizes	  the	  potential	  of	  polled	  dairy	  genetics	  to	  supplant	  dehorning	  (NMPF,	  

2013).	  Given	  the	  obvious	  benefits	  of	  this	  approach	  for	  both	  dairy	  producers	  (i.e.	  reduced	  

labor	  and	  improved	  public	  image)	  and	  dairy	  cattle	  (i.e.	  reduced	  pain),	  greater	  investment	  in	  

this	  option	  seems	  prudent.	  

Some	  participants	  also	  suggested	  that	  the	  need	  for	  hornless	  cattle	  resulted	  from	  a	  

mismatch	  between	  housing	  and	  management.	  Instead	  of	  modifying	  the	  animal	  to	  fit	  the	  

environment,	  they	  thought	  it	  preferable	  to	  change	  the	  environment	  to	  fit	  the	  animal	  (e.g.	  

more	  extensive	  rearing,	  reduced	  stocking	  densities,	  less	  mixing,	  more	  stable	  group	  

structures).	  Responses	  of	  this	  type	  may	  stem	  from	  beliefs	  about	  respecting	  the	  integrity	  or	  

‘telos’	  of	  the	  animals,	  of	  which	  dehorning	  may	  be	  seen	  as	  a	  violation	  (Bovenkerk	  et	  al.,	  

2002;	  Gavrell-‐Ortiz,	  2004).	  Among	  dairy	  farmers	  who	  did	  not	  dehorn,	  Gottardo	  et	  al.	  

(2011)	  found	  that	  the	  majority	  (74%)	  reported	  no	  difficulties	  in	  managing	  horned	  animals.	  

Menke	  et	  al.	  (1999)	  found	  that	  horned	  cattle	  engaged	  in	  fewer	  agonistic	  behaviors	  than	  

those	  without	  horns.	  However,	  some	  of	  the	  problems	  associated	  with	  keeping	  horned	  cattle	  

may	  not	  arise	  until	  cattle	  are	  transported	  and/or	  mixed	  with	  unfamiliar	  animals	  (Shaw	  et	  

al.,	  1976;	  Wythes	  et	  al.,	  1979),	  events	  that	  occur	  with	  increasing	  frequency	  on	  many	  

modern	  dairy	  farms	  and	  at	  the	  end	  of	  the	  production	  phase.	  

Participants	  in	  the	  current	  study	  did	  not	  voice	  concerns	  about	  regulatory	  

restrictions	  limiting	  the	  availability	  of	  analgesic	  drugs,	  but	  these	  have	  been	  raised	  

elsewhere	  (Schwartzkopf-‐Genswein	  et	  al.,	  2012).	  To	  date,	  the	  U.S.	  Food	  and	  Drug	  

Administration	  has	  not	  approved	  any	  drugs	  labeled	  for	  pain	  relief	  in	  food	  animals	  

(Schwartzkopf-‐Genswein	  et	  al.,	  2012),	  but	  veterinarians	  can	  prescribe	  drugs	  in	  a	  manner	  

not	  specified	  on	  the	  label	  (“Extra	  Label	  Drug	  Use”	  or	  “ELDU”)	  provided	  certain	  conditions	  
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are	  met	  (Smith	  et	  al.,	  2008;	  Smith,	  2013).	  Extensive	  ELDU	  for	  purposes	  other	  than	  pain	  

relief	  has	  been	  documented	  elsewhere	  (Dewey	  et	  al.,	  1997;	  Sawant	  et	  al.,	  2005).	  In	  the	  U.S.,	  

ELDU	  legislation	  was	  enacted	  so	  that	  veterinary	  practitioners	  could	  exercise	  their	  

professional	  judgment	  to	  protect	  animal	  health	  and	  reduce	  suffering	  (USDA,	  1994).	  

Controlling	  the	  pain	  associated	  with	  dehorning	  and	  disbudding	  would	  appear	  to	  justify	  

such	  use.	  

5.6	   Conclusion	  

A	  large	  majority	  of	  respondents	  in	  every	  group	  and	  across	  every	  category	  -‐	  including	  

those	  closely	  affiliated	  with	  the	  dairy	  industry	  –	  believed	  pain	  relief	  should	  be	  provided	  

when	  disbudding	  and	  dehorning	  dairy	  calves.	  The	  reasons	  put	  forth	  by	  those	  who	  

disagreed	  or	  were	  neutral	  on	  the	  issue	  were	  largely	  unsupported	  by	  available	  evidence.	  

Despite	  this	  consensus	  provision	  of	  pain	  relief	  for	  dehorning	  remains	  low.	  	  	  

Collectively	  our	  results	  point	  to	  the	  need	  for	  increased	  outreach	  efforts	  targeted	  at	  

veterinarians	  and	  producers	  that	  promote	  awareness	  of	  the	  relevant	  science,	  regulations	  

and	  pain	  management	  protocols.	  These	  efforts	  should	  address	  misconceptions	  surrounding	  

the	  availability,	  safety,	  and	  costs	  associated	  with	  pain	  mitigation.	  Although	  veterinarians	  

are	  able	  to	  provide	  pain	  control	  under	  extra-‐label	  drug	  use,	  approval	  of	  additional	  

analgesics	  for	  use	  in	  food	  animals	  is	  also	  needed.	  Collaborative	  efforts	  to	  increase	  the	  

availability	  and	  adoption	  of	  polled	  dairy	  genetics	  should	  be	  pursued	  as	  this	  avoids	  the	  need	  

for	  dehorning.	  
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Chapter	  6:	  Overview,	  limitations,	  and	  next	  Steps	  

In	  Chapter	  1	  I	  summarized	  different	  theories	  of	  both	  human	  and	  non-‐human	  welfare	  

and	  reviewed	  the	  growing	  literature	  describing	  different	  conceptualizations	  of	  animal	  

welfare.	  	  I	  argued	  that	  welfare	  is	  best	  classified	  as	  a	  thick	  concept	  –	  one	  that	  contains	  both	  

descriptive	  and	  normative	  content.	  A	  number	  of	  conceptual	  questions	  regarding	  the	  nature	  

of	  animal	  welfare	  were	  also	  identified	  and	  it	  was	  suggested	  that	  progress	  on	  these	  issues	  

might	  be	  enhanced	  by	  the	  application	  of	  empirical	  methods	  adapted	  from	  the	  cognitive	  

sciences.	  The	  lack	  of	  conceptual	  clarity	  surrounding	  important	  concepts	  such	  as	  

naturalness	  and	  death	  were	  suggested	  as	  high	  priority	  candidates	  for	  such	  an	  approach.	  

Naturalness	  is	  frequently	  cited	  among	  the	  most	  important	  factors	  influencing	  folk	  

judgements	  about	  animal	  welfare,	  despite	  playing	  almost	  no	  role	  in	  discussions	  of	  human	  

well-‐being	  (Nordenfelt,	  2006).	  In	  fact,	  a	  strong	  case	  has	  been	  made	  that	  the	  concept	  itself	  is	  

incoherent	  (Mill,	  1885).	  	  Similarly,	  some	  have	  argued	  that	  death	  is	  in	  fact	  welfare	  issue	  

despite	  not	  being	  viewed	  as	  such	  by	  many	  scientists	  (DeGrazia,	  2016;	  Tannenbaum,	  2002).	  	  

Chapter	  2	  provided	  an	  example	  of	  how	  empirical	  methods	  can	  be	  used	  to	  inform	  

philosophical	  questions	  at	  the	  heart	  of	  animal	  welfare	  and	  ethics.	  Contrary	  to	  the	  

predictions	  of	  mental	  state	  accounts	  of	  welfare,	  moral	  judgements	  about	  the	  life	  the	  animal	  

was	  living	  exerted	  significant	  influence	  on	  attributions	  of	  welfare.	  This	  suggests	  that	  many	  

animal	  welfare	  scientists	  may	  hold	  a	  peculiar	  concept	  of	  welfare.	  It	  could	  also	  be	  the	  case	  

that	  explicit	  theoretical	  definitions	  of	  welfare	  endorsed	  by	  animal	  welfare	  scientists	  

contrast	  with	  their	  actual	  understanding	  as	  determined	  by	  how	  they	  apply	  the	  concept	  to	  

specific	  cases.	  One	  recent	  study,	  involving	  a	  sample	  of	  positive	  psychologists,	  found	  that	  
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their	  attributions	  of	  happiness	  were	  affected	  by	  non-‐psychological	  factors	  despite	  having	  

explicitly	  endorsed	  a	  definition	  of	  purely	  psychological	  definition	  of	  happiness	  (i.e.	  a	  net	  

balance	  of	  positive	  over	  negatively-‐valenced	  mental	  states;	  Phillips	  et	  al.,	  in	  press).	  	  

Regardless,	  animal	  welfare	  scientists	  are	  a	  population	  worthy	  of	  closer	  scientific	  attention.	  

This	  chapter	  also	  raised	  important	  questions	  about	  the	  role	  identity	  plays	  in	  

discussions	  of	  animal	  welfare	  and	  ethics.	  It	  is	  generally	  assumed	  that	  for	  something	  to	  

affect	  an	  animal’s	  welfare	  it	  must	  in	  some	  way	  affect	  the	  animal	  itself.	  However,	  this	  

seemingly	  non-‐controversial	  assumption	  depends	  on	  how	  we	  construe	  the	  nature	  of	  an	  

animal.	  	  If	  we	  think	  of	  them	  as	  nothing	  more	  than	  collections	  of	  mental	  states,	  then	  physical	  

damage	  or	  dysfunction	  cannot	  directly	  impact	  their	  welfare.	  However,	  if	  we	  take	  the	  view	  

that	  animals	  are	  more	  than	  just	  minds,	  perhaps	  that	  they	  are	  embodied	  minds,	  then	  such	  

factors	  may	  affect	  their	  welfare	  independent	  of	  any	  associated	  psychological	  effects.	  

Another	  interesting	  possibility	  suggested	  by	  this	  research	  is	  that	  judgments	  of	  welfare	  can	  

take	  on	  two	  distinct	  objects	  of	  evaluation	  -‐	  the	  individual	  animal	  and	  its	  life.	  Some	  

philosophers	  have	  observed	  that	  individual	  happiness	  and	  living	  a	  good	  life	  are	  not	  

necessarily	  the	  same	  thing	  (Kagan,	  1992).	  Philosopher	  David	  Velleman	  (2009)	  has	  

developed	  this	  point	  in	  greater	  detail,	  arguing	  that	  lives	  of	  gradual	  improvement	  are	  judged	  

to	  be	  better	  lives	  than	  those	  of	  gradual	  degradation	  even	  when	  they	  contain	  the	  same	  

quantity	  of	  welfare.	  Therefore	  it	  may	  be	  the	  case	  that	  animals	  living	  lives	  judged	  as	  morally	  

bad	  (e.g.	  animals	  raised	  and	  killed	  for	  what	  are	  regarded	  as	  immoral	  purposes)	  can	  never	  

achieve	  good	  welfare	  regardless	  of	  how	  well	  they	  are	  feeling	  and	  physically	  functioning.	  

This	  would	  go	  some	  way	  toward	  explaining	  the	  ambivalence	  many	  animal	  liberationists	  

express	  towards	  animal	  welfare	  research	  (Francione,	  1995).	  	  
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Chapter	  3	  explored	  the	  popular	  idea	  that	  there	  is	  an	  inverse	  relationship	  between	  

farm	  size	  and	  animal	  welfare.	  	  Based	  on	  a	  review	  of	  more	  than	  100	  published	  paper	  papers,	  

it	  was	  concluded	  that	  no	  clear	  relationship	  exists.	  In	  many	  cases,	  larger	  farms	  appeared	  to	  

do	  a	  better	  job	  of	  ensuring	  a	  high	  degree	  of	  animal	  welfare	  than	  smaller	  farms.	  	  This	  

conclusion	  is	  advanced	  with	  some	  hesitancy	  as	  it	  is	  based	  on	  a	  largely	  qualitative	  

methodological	  approach.	  	  

Statistical	  significance	  and	  the	  direction	  of	  the	  association	  were	  the	  primary	  

evaluative	  considerations.	  Unfortunately,	  this	  approach	  overlooks	  crucial	  differences	  

between	  studies	  in	  terms	  of	  sample	  and	  effect	  sizes.	  Proper	  meta-‐analytic	  techniques	  that	  

take	  these	  factors	  into	  account	  should	  be	  investigated	  (Vesterinen	  et	  al.,	  2014).	  Publication	  

bias	  is	  also	  likely	  to	  have	  affected	  the	  research	  that	  was	  available	  for	  this	  review.	  	  It	  has	  

long	  been	  noted	  that	  null	  effects	  are	  much	  less	  likely	  to	  be	  published	  (Rosenthal,	  1979)	  and	  

there	  is	  no	  indication	  that	  animal	  welfare	  science	  is	  any	  exception	  (van	  der	  Schot	  and	  

Phillips,	  2013).	  Perhaps	  an	  even	  larger	  source	  of	  error	  resulted	  from	  the	  imprecision	  of	  our	  

inclusion/exclusion	  criteria.	  While	  the	  conglomerate	  definition	  of	  animal	  welfare	  has	  the	  

benefit	  of	  capturing	  a	  diverse	  array	  of	  ‘ethical	  concerns’,	  it	  also	  makes	  it	  remarkably	  

difficult	  to	  conceive	  of	  welfare-‐irrelevant	  variables	  (i.e.	  effects	  or	  associations	  that	  are	  

unrelated	  to	  either	  biological	  functioning,	  affective	  states	  or	  natural	  living).	  Future	  

literature	  reviews	  involving	  animal	  welfare	  should	  be	  more	  explicit	  is	  describing	  what	  the	  

authors	  consider	  to	  be	  welfare-‐relevant.	  Even	  better,	  they	  should	  state	  the	  type	  of	  variables	  

that	  would	  be	  classified	  as	  welfare-‐irrelevant.	  Finally,	  it	  is	  important	  to	  recognize	  that	  farm	  

size	  is	  just	  one	  characteristic	  of	  agricultural	  intensification.	  Future	  research	  aimed	  at	  

understanding	  public	  scepticism	  towards	  modern	  agricultural	  production	  should	  attempt	  
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to	  disaggregate	  the	  various	  features	  of	  intensification	  to	  identify	  their	  relative	  importance.	  

This	  research	  should	  also	  consider	  how	  attitudes	  towards	  these	  features	  are	  likely	  to	  vary	  

according	  to	  socio-‐demographic	  factors	  such	  as	  socio-‐economics	  status,	  political	  and	  

economic	  ideology,	  familiarity	  with	  agriculture,	  rural-‐urban	  living	  environment	  and	  

business	  experience.	  

Chapter	  4	  examined	  how	  perceptions	  of	  farm	  animal	  welfare,	  support	  for	  

regulations	  governing	  animal	  care	  and	  trust	  in	  farmers	  are	  influenced	  by	  attempts	  to	  

restrict	  operational	  transparency.	  Exposure	  to	  information	  about	  ag-‐gag	  was	  shown	  to	  

diminish	  trust	  in	  farmers	  and	  lead	  to	  more	  negative	  perceptions	  of	  farm	  animal	  welfare	  as	  

well	  as	  increased	  support	  for	  animal	  care	  regulations.	  This	  effect	  remained	  significant	  

regardless	  of	  political	  orientation,	  dietary	  preference	  and	  living	  environment.	  It	  is	  not	  

possible	  to	  comment	  on	  the	  extent	  to	  which	  the	  observed	  effects	  might	  persist	  over	  time	  or	  

whether	  they	  might	  translate	  into	  actual	  behaviour	  (e.g.	  voting	  and	  purchasing).	  A	  measure	  

of	  behavioural	  intention	  would	  have	  gone	  some	  way	  toward	  addressing	  this	  limitation.	  

Moreover,	  participants	  in	  this	  study	  were	  recruited	  via	  Mechanical	  Turk,	  which	  has	  been	  

shown	  to	  result	  in	  considerably	  more	  representative	  participants	  than	  standard	  in-‐person	  

convenience	  samples.	  However,	  it	  should	  also	  be	  noted	  that	  Mechanical	  Turk	  participants	  

still	  tend	  to	  be	  underemployed,	  overeducated	  and	  more	  politically	  liberal	  than	  the	  general	  

U.S.	  population	  (Paolacci	  and	  Chandler,	  2014).	  While	  this	  research	  demonstrated	  the	  

detrimental	  effects	  of	  one	  particular	  response	  strategy	  to	  one	  particular	  type	  of	  crisis,	  

future	  efforts	  should	  endeavour	  to	  go	  beyond	  identifying	  counterproductive	  crisis	  

responses	  to	  understanding	  the	  constituents	  of	  effective	  crisis	  response	  strategies	  (those	  
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than	  minimize	  the	  loss	  of	  public	  trust)	  so	  that	  industry	  can	  respond	  better	  to	  inevitable	  

future	  information	  shocks.	  

Chapter	  5	  adopted	  a	  mixed-‐method	  methodological	  approach	  to	  investigate	  a	  

specific	  animal	  welfare	  issue	  -‐	  dehorning	  dairy	  calves.	  Participants	  overwhelmingly	  

believed	  that	  pain	  relief	  should	  be	  given	  and	  the	  reasons	  they	  gave	  to	  support	  their	  views	  

were	  very	  diverse.	  Closer	  attention	  to	  the	  responses	  provided	  by	  those	  opposed	  to	  

providing	  pain	  relief	  (mostly	  dairy	  producers),	  identified	  several	  obstacles	  to	  more	  

widespread	  adoption	  of	  pain	  mitigation	  strategies	  that	  may	  be	  useful	  in	  extension	  efforts.	  	  

Dehorning	  appears	  to	  be	  a	  rare	  example	  of	  an	  animal	  welfare	  issue	  where	  public-‐industry	  

agreement	  is	  high.	  	  

Several	  caveats	  of	  this	  research	  are	  worth	  mentioning.	  First,	  it	  is	  important	  to	  resist	  

the	  temptation	  to	  interpret	  these	  data	  as	  evidence	  that	  dehorning	  is	  significant	  or	  

important	  to	  the	  subjects	  in	  our	  sample,	  let	  alone	  the	  wider	  population.	  Although	  people	  

often	  hold	  general	  attitudes	  about	  high-‐profile	  subjects,	  they	  are	  much	  less	  likely	  to	  have	  

attitudes	  about	  specific	  industry	  practices	  such	  as	  dehorning	  (Herzog	  et	  al.,	  2001).	  This	  

study	  assumed	  that	  subjects	  did	  not	  possess	  pre-‐existing	  attitudes	  about	  dehorning	  hence	  

the	  provision	  of	  background	  information	  was	  deemed	  as	  necessary	  for	  participants	  to	  

make	  informed	  judgements.	  	  The	  inclusion	  of	  filter	  questions	  measuring	  familiarity	  with	  

the	  practice;	  whether	  or	  not	  they	  have	  an	  opinion	  about	  it;	  and	  how	  strong	  their	  opinion	  is	  

(Bishop	  et	  al.,	  1980;	  Krosnick	  and	  Petty,	  1995)	  could	  have	  been	  included	  to	  quantify	  the	  

accuracy	  of	  this	  assumption.	  Moreover,	  the	  provision	  of	  information	  may	  have	  biased	  

participant	  responses.	  	  An	  alternative	  way	  of	  addressing	  the	  issue	  of	  limited	  awareness	  and	  

therefore	  concern	  would	  have	  been	  to	  incorporate	  several	  different	  information	  treatments	  
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into	  the	  study	  design	  (e.g.	  one	  biased	  in	  favour,	  one	  biased	  against	  and	  one	  non-‐biased).	  

This	  would	  make	  it	  possible	  to	  discern	  the	  extent	  to	  which	  framing	  may	  have	  biased	  

responses.	  	  

Even	  when	  people	  do	  possess	  attitudes	  there	  is	  no	  guarantee	  that	  they	  will	  report	  

them	  honestly.	  Social	  desirability	  bias	  is	  the	  term	  used	  to	  describe	  the	  tendency	  of	  

participants	  to	  respond	  in	  a	  manner	  that	  communicates	  a	  more	  socially	  acceptable	  self-‐

image,	  rather	  than	  what	  they	  actually	  think.	  One	  study	  found	  significant	  differences	  

between	  indirect	  and	  direct	  measures	  of	  concern	  for	  animal	  welfare	  suggesting	  social	  

desirability	  bias	  is	  a	  very	  serious	  issue	  (Lusk	  and	  Norwood,	  2010).	  The	  inclusion	  of	  indirect	  

measures	  and/or	  validated	  scales	  measuring	  the	  tendency	  towards	  socially	  desirable	  

responding	  (Marlow	  and	  Crowne,	  1960),	  are	  two	  viable	  means	  of	  addressing	  these	  

concerns	  in	  future	  research.	  

The	  research	  presented	  in	  this	  thesis	  addresses	  a	  diverse	  range	  of	  issues	  

surrounding	  animal	  welfare	  and	  food	  animal	  production.	  	  In	  addition	  to	  providing	  

contributions	  that	  will	  hopefully	  lead	  to	  further	  nuanced	  discussions	  about	  the	  lives	  of	  

animals	  under	  our	  care	  it	  also	  demonstrated	  how	  social	  science	  methodologies	  could	  be	  

used	  to	  address	  issues	  ranging	  from	  philosophical	  questions	  about	  the	  nature	  of	  animal	  

welfare	  to	  specific	  policies	  and	  practices	  such	  as	  ag-‐gag	  legislation	  and	  dehorning.	  	  
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