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• 5 campuses 

• 18 faculties and schools 

• 200 undergraduate programs 

• 170 graduate programs 

• 39,500 students 

• 31,900 undergraduates 

• 7,600 graduate students 

• 15,000 faculty and staff 

• 4 Animal Care Committees 

 

The UofA –  

A Comprehensive Research and Teaching University 



How do we calculate cost vs. benefit?  

 

What are some of the considerations? 

 

 



• Lab animals – biomedical research  

• Farm animals in agricultural research 

• Veterinary Research  

• Wildlife Ecology and Conservation 

 



Justification = Benefits 

       Cost 

  

Justification =  

Importance of objectives x Probability of Achievement 

    Cost to animals in Suffering 

  

Justification =  

Background,objectives,potential benefits x Scientific Quality 

    Adverse effects and coping strategies 

 



Principles of Economics to Consider:  

• Trade-Offs or Opportunity Costs 

• Externalities 

Cost-Benefit Analysis of Animal Use 



Is it a simple trade-off?  

Are all the benefits accrued to humans?  

Are all the costs borne by animals?  

What is the relationship?  

 



The context must be considered… 

 

What “externalities” are there?  

Externalities: When the production or 

consumption of a product inflicts incidental costs 

such as pollution on others, and these costs are 

not borne by those who inflict them.  

AKA a “spillover effect” 



The context must be considered… 

 

What opportunity costs (trade-offs) must be 

addressed? 

Opportunity costs: the cost of one choice (of 

production or consumption) is the forgone 

opportunity to produce or consume something 

else with the same inputs.  

 



Production – Possibilities Curve 

for environmental protection 

Assuming a defined amount of resources to be 

devoted to either axis 
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Animal Welfare 

Production – Possibilities Curve 

for Animal Care in Research 
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Production – Possibilities Curve 

for Animal Care in Research 

The effect of 

REFINEMENT, 

or investment in 

science or 

welfare 



Benefit: mostly to humans 

• Cures to disease 

• Better medications 

• Safer products 

• Longer life, etc.  

And some benefits to pets, 

etc. 

In Biomedical Research  

Cost: to animals 

• Limited environment 

• Discomfort 

• Stress  

• Pain, etc. 

Of varying degrees 

But what about other kinds of research…? 



Agriculture – Animal 

Science Research 

• Research using animals 

essentially focuses on how 

to use animals more 

effectively/efficiently for 

production 

• Has not been the focus of 

activism, but the potential is 

certainly great!  



Food production is 

ongoing and increase is 

necessary for feeding 

the world’s growing 

population. 

Animal production is 

likely to remain 

significant, even if meat 

consumption in 

developed countries 

declines.  

 









Even if per capita meat consumption declines, the 

rising global population will continue to increase 

overall demand. 

If we are to deal with the “externalities” we need 

continued research to improve animal agricultural 

production practices to deal with: 

• Need for increased productivity (limited inputs, 

increased outputs) 

• Animal Welfare (housing/confinement/transport) 

• Animal Health 

• Reduce environmental impact, e.g. manure 

management, footprint of facilities, encroachment 

• Production of feed  



• Large, sentient and often intelligent animals 

with complex behavioural and environmental 

needs (enrichment) 

• Often large numbers of animals/birds used  

• May be minimally invasive (low cost), or highly 

invasive (high cost) 

• Animals like dairy cows may be used on 

multiple projects in sequence over many years 

(usually low invasiveness) 

• Projects/experiments may be quite long 

Factors affecting cost to livestock in research: 



Possible calculation of costs vs. benefit 

 

 
Cost =  # animals x animal complexity x level of 

invasiveness x duration of project  

 

 



What are the benefits?  

May include benefits to: 

• Individual humans (farmer income) 

• Animals (Health/welfare) 

• Consumers (food cost, availability, 

quality/nutrition/safety) 

• Human populations (food security, nutrition) 

• Wildlife and ecosystem (reduction in impact) 

How do we put this in an equation? 

 

 

 

 

 

 



Possible calculation of costs vs. benefits 

 

 

Benefits =  Farm income x animal welfare x value to 

consumers x population benefits x 

environmental factors 

 

 



Veterinary Research 



Who benefits from veterinary research? 

• Livestock 

• Pets 

• Wildlife 

Also 

• Human healthcare 

• Human companionship 

• Human food security and food safety 

• Human enjoyment of wildlife 



Recent Example: 

• Discovery of unique 

group of proteins in dogs 

that indicate the presence 

of transitional cell 

carcinoma  

• May lead to a new assay 

which could better 

diagnose this disease in 

both dogs and humans  

Oregon State University 



Calculation of this?  

 

Costs (to animal) – as previously noted 

 

Benefits = improved individual animal health x 
improved health for species or strain x spinoffs 
for owner/human companion x crossovers to 
human healthcare x etc.  



How is Research in Wildlife Ecology and 

Conservation different from other animal 

research?  

• Assumption that it’s for the “good of the 

species” 

• Often done in the field, not the lab 

• Techniques often borrowed from hunting or 

fishing 

 

 



Goals may include: 

• Understanding of the 

animal’s biology 

• Understanding of effects 

of human activities 

• Planning for management 

of the species, and 

evaluation of programs 



Factors affecting costs/values may include: 

• Study of threatened or endangered species 

• Methods may be minimally or highly invasive 

• Society’s perceptions of value of individual 

animals may be skewed (“charismatic 

megafauna”) 

• Goals of project may be a mixture of population 

management and research 

 



Ungulates (elk) 

• “Noble”  

• Protected but plentiful 

• Managed, valued 

• Live capture for GPS collar and 

blood, tooth, hair sample) 

• Heavily scrutinized by ACUC? 

Example: 

Fish species 

• Unattractive 

• Endangered, threatened 

• Not a “game” species 

• Methods may include 

lethal capture 

• Less ACUC scrutiny? 

redside dace (Endangered), eastern sand darter 

(Threatened), spotted sucker (Special Concern) and 

blackstripe topminnow (Special Concern) Collared elk in Alberta mountain region 



Selected elements of Ecological Ethics 
Research and 

conservation Practices 

Ethical issues (examples) 

Research on threatened or 

endangered species 

Animal welfare vs. conservation ethics; 

increased extinction risks posed by invasive 

research, etc.   

Specimen marking and 

monitoring techniques 

Harm to sentient creatures (disruption of 

breeding and migration patterns, increased 

physiological stress, etc.); harm to nonsentient 

organisms (e.g, trampling); 

unintentional introduction of exotic  invasive 

species  by researchers 

Culling animal specimens Justification of killing living beings; evaluating 

harms to individual specimens vs. expected 

scientific and conservation benefits to 

populations or species 

Treating wildlife disease** Interference in the dynamics of wild 

populations; risks of unforeseen 

consequences of treatment; positive duties to 

promote wildlife health through treatment 

interventions 
From: Minteer, B.A, and J.P. Collins (2008) 



Costs:  

• To the individual (stress, pain, death) 

• Possibly to the species, the community, the 

ecosystem 

Benefits: 

• Possibly benefits to the species, the community, 

the ecosystem 

• May be no direct benefits to humans 

 



The “father of wildlife ecology and 

conservation” 

• Ethics direct individuals to 

cooperate with each other for 

the mutual benefit of the 

community.  

• This ‘community’ should be 

enlarged to include non-human 

elements such as soils, 

waters, plants, and animals, 

“or collectively: the land.” 

Aldo Leopold  (1887- 1948) 



“A Sand County 

Almanac”  

Aldo Leopold – 1949 

‘A thing is right when it 

tends to preserve the 

integrity, stability, and 

beauty of the biotic 

community.  It is wrong 

when it tends otherwise.’ 

Land Ethic 

    



• Many difficult questions that may differ depending 

on field of research 

• Tough for Animal Care Committees 

• Sometimes a cost/benefit approach can help us 

wade through the issues more effectively  

• We likely should spend more time discussing these 

aspects during ethical review 

• Considering this topic outside the normal ACC 

process allows better familiarity with this approach 

Summary 



The University of Alberta in 1908… 

We’ve come a long way…  

But we have a long way to go! 



Main Campus - Today 

Thanks!  


