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The Harm-Benefit Analysis
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Cost/risk-benefit analysis: a common decision theory 

applied in several domains; economics, medicine:

• Cost-effectiveness analysis

• Risk-benefit ratio

• Cost-benefit ratio
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The Harm-Benefit Analysis
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Originates from utilitarianism as conceived by Jeremy 

Bentham: 

• The ethics of an action should be controlled by the notion 

of the greatest benefit for the greatest number involved. 

• Consequentialism (Jeremy Bentham 1780; Card and 

Smith 2020):

The ethical justification of an intended action is determined 

by its consequences and their usefulness in making society 

better (Mill 1871; Jeremy Bentham 1890; Niemi 2019).  
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The Harm-Benefit Analysis
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• Research continuously documents challenges: difficulties in 
assessing harm and benefits; difficulties in comparing “apples with 
oranges”

• Researchers review HBA and propose tools to aid decision-making 

• The extent to which such resources are currently available, their 
jurisdictions of applicability, and how they guide decision-making are 
not entirely clear.
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1. Decision by Graphical representation– Bateson 1986
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Bateson's Cube (1986)
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Scoping Review - Decision Support Tools for HBA
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Pre-developed review protocol 
registered on Open Science 
Framework

A systematic literature search on 
PubMed, Scopus and Web of Science 

Inclusion criteria:
• Publications in Europe and North 

America (USA and Canada) 
• Period: 1985 to 2023. 
• Publications proposing decision aids 

for systematic project evaluations. 

Results:
17 resources that can guide HBA and 
decision-making identified.
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Decision Support Tools for Harm-Benefit Analysis (HBA)
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Decision Aid 
(Authors/Year)

Country 
(Author 

Affiliation 
/Legislation 
Referenced)

Region of 
Authorship

Country of 
Application

Bateson, 1986 [32] UK Europe UK

Prentice et al., 1990 
[53]

USA North America USA

Smith & Boyd, 1991 
[56] 

UK Europe Not specified

Porter, 1992 [47] Canada North America Not stated

Boisvert & Porter, 
1993 [57] 

Canada North America Canada

de Cock Buning & 
Theune, 1994 [50] 
(Dutch model)

Netherlands Europe Netherlands

Animal Procedures 
Committee, 1994 
[58] 

UK Europe UK

Boisvert & Porter, 
1995 [59] 

Canada North America Canada

Delpire et al., 1998 
[60] 

Italy, UK Europe Not specified

Delpire et al., 
1999[42] 

Italy, UK Europe Not specified

Stafleu et al., 1999 
[48] 

Netherlands Europe Not stated

Voipio et al., 2004 
[49] 

Denmark, Estonia, 
Finland, Iceland, 
Latvia, Lithuania, 
Norway, Sweden 
and the 
Netherlands.

Europe N/A

Lindl et al., 2012 
[61] 

Germany Europe Applicable in Germany; 
German laws were cited.

Bout et al., 2014 
[25] 

Netherlands Europe Not specified

Laber et al., 2016 
[38] 

USA, France, Spain 
and Norway 

North 
America 
and Europe

Not stated

Liguori et al., 
2017 [39] 

Netherlands and 
Brazil 

Europe and 
South 
America

Not stated

EU Expert 
Working Group, 
2018 [33] 

Europe Europe EU Member States 
where Directive 
2010/63/EU is 
applicable
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Decision Support Tools – Approaches to HBA
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Decision Aid 

(Authors/Year)

Approach to HBA The Act of Harm-Benefit Balancing Tools Provided

Bateson, 1986 [32] Graphic representation Use of a decision cube to assess quality of research, 

certainty of medical benefit and animal suffering. 

Projects falling within the opaque section are 

rejected.

A cube: (Bateson's cube)

Prentice et al., 1990 

[53]

Combined: Categories 

(protocol review guide) and 

Discourse (discussion)

Protocol review instrument enables assessment of 

harm, benefit and the other. Final decision via 

committee discussion.

A protocol review guide.

Smith & Boyd, 1991 

[56] 

Categories The decision aid provides items to evaluate. Final 

decision seems to be based on value judgements by 

decision-makers.

Two assessment 

schemes (for benefits 

and costs)

Porter, 1992 [47] Scoring/Metric By scoring the various (integrated) aspects 

(categories) of harm and benefits using the decision 

toolkit to arrive at a final score to make a decision.

Scoring system, from 8 

to 40.

Decision Aids for HBA. D. Azilagbetor, 08.12.25  



Decision Support Tools – Approaches to HBA
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Decision Aid 

(Authors/Year)

Approach to HBA The Act of Harm-Benefit Balancing Tools Provided

Boisvert & Porter, 1993 

[57] 

Scoring/Metric By adding up the scores from the 10 categories. A score sheet (via 

mathematical arithmetic)

de Cock Buning & 

Theune, 1994 [50]

Combined (Categories and 

Algorithm)

Detailed questions on quality of the experiment, 

discomfort, significance and credentials of the 

research group, help trace morally significant 

aspects of a proposal. The checklist offers a visual 

impression of the overall score. Harm and benefit 

are balanced using the matrix.

A checklist, decision-

tree and balancing 

matrix (Table)

Animal Procedures 

Committee, 1994 [58] 

Algorithm/metric (Benefit 

divided by Cost)

Justification is determined by dividing the benefits 

(importance and probability of achieving objectives) 

by the costs (adverse effects and coping 

strategies).

Mathematical formula for 

benefit-cost analysis

Boisvert & Porter, 1995 

[59] 

Discourse model (which can 

potentially lead to a score or 

value to benefit/cost)

Checklist with 10 categories, with 3 categories (A to 

C) attributed to the assessment of benefits and 7 (D 

to J) to the assessment of costs.

A checklist to guide 

cost-benefit balancing
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Decision Support Tools – Approaches to HBA
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Decision Aid 

(Authors/Year)

Approach to HBA The Act of Harm-Benefit Balancing Tools Provided

Delpire et al., 1998 [60] Scoring/Metric Answering two entry-level questions followed by an 

ethical assessment of impacts on interest groups. 

The sink ensures that a single significant cost can 

lead to rejection, regardless of benefits.

A scheme 

Delpire et al., 1999[42] Combined:  Categories 

(Checklist) and decision-

making matrix (Table)

The table (matrix) is completed for the four criteria 

included in the application form by assigning a 

decision to each of the criterion.

1) Matrix; 2) Checklist; 

3) Guidance notes; 

4)Transgenic data sheet

Stafleu et al., 1999 [48] Scoring system By computing the final scores for human interests 

(health, knowledge and economic), ultimate aim; 

relevance experiment; and harm to the interests of 

the animal.

1) Scoring system with 

formulas; 2) Eight-step 

decision-making 

algorithm

Voipio et al., 2004 [49] Combined: Graphic 

representation (Modified 

Bateson's cube); Categories 

(Harm and Benefits); and 

Discourse

Conducting a cost-benefit-means analysis. 

Evaluating means when costs are medium-severe, 

benefits are moderate-high, or when costs are 

higher than benefits. Severity degrees preferred 

over mathematical calculations.

Modified two-dimension 

Bateson cube.
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Decision Aid 

(Authors/Year)

Approach to HBA The Act of Harm-Benefit Balancing Tools Provided

Lindl et al., 2012 [61] Discourse with

Categories (Checklist)

Answering questions (in categories) stipulated in the 

application form.

An application form 

(checklist) with 

categories

Bout et al., 2014 [25] Graphical representation with a 

discourse approach

The use of a graphical matrix showing the balance 

between different levels of harm and benefit.

A matrix

Laber et al., 2016 [38] Combined: Scoring system 

(numeric) and Color scores 

(graphic representation)

The use of a template to assess benefits and harms, 

modulating factors (MF); and their mitigating and 

aggravating effects using a summary color and 

“plus” scores.

Template (table) used 

with “plus” and color 

codes.

Liguori et al., 2017 [39] Combined: Algorithm (metric) 

and graphical representation

By grading human benefits versus animal harm 

while visualizing harm, benefits, and translational 

gap to reach a final score for a decision.

Algorithmic flowchart; 

Graphical tool; Scoring 

table.

EU Expert Working 

Group, 2018 [33] 

Graphic representation (revised 

Bateson's cube)

Colored cubes depict links between the harms, 

benefits and likelihood of success: Green cubes 

depict  a favorable HBA while detailed analyses are 

needed for amber and red cubes.

Revised Bateson's cube.
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1. Decision by Graphical representation– Bateson 1986
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Bateson's Cube (1986)
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Modified Bateson’s Cube
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National Competent Authorities for 
the implementation of Directive 
2010/63/EU on the protection of 
animals used for scientific purposes. 
Working document on Project 
Evaluation and Retrospective 
Assessment. Brussels, 18-19 
September 2013

Decision Aids for HBA. D. Azilagbetor, 08.12.25  



2. Decision by categorical groupings – Delpire et al 1999
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2. Decision by categorical groupings – Delpire et al 1999
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2. Decision by categorical groupings – Delpire et al 1999
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2. Decision by categorical groupings – Delpire et al 1999
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2. Decision by categorical groupings – Delpire et al 1999
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2. Decision by categorical groupings – Delpire et al 1999
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2. Decision by categorical groupings – Delpire et al 1999
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2. Decision by categorical groupings – Delpire et al 1999
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2. Decision by categorical groupings – Delpire et al 1999
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2. Decision by categorical groupings – Delpire et al 1999
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3. Decision matrix (graphical) – Bout et al. 2014
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4. Decision by Algorithms – Liguori et al 2017
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4. Decision by Algorithms – Liguori et al 2017
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4. Decision by Algorithms – Liguori et al 2017
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4. Decision by Algorithms – Liguori et al 2017
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5. Decision by Scoring – Porter 1992
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6. Decision by Scoring – Stafleu et al. 1999
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Decision Approaches – Strengths and Limitations
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Strengths Weaknesses

Categories

Categories are useful for simplifying 
a complex picture. Identify severe 
categories and stimulate actions to 
avoid them.

The categories do not fit 
all cases.

Algorithms Algorithms are helpful in guiding a 
decision.

Moral dilemmas 
cannot/shall not be solved 
by arithmetics.

Graphic
representations

Graphic representations have 
pedagogic value in visualizing the 
concept and relationship between 
harm and benefit.

Depend on defined 
categories. Not 
operational.

Process-
oriented models

Process-oriented models structure 
the HBA process, how to balance 
different opinions and question 
quality of the analysis. Generic.

Do not provide an answer 
on what models to use or 
provide solutions for 
conclusions.

Grimm H, Olsson IAS, Sandøe P. Harm–benefit analysis – what is the added value? A review of alternative strategies for weighing 
harms and benefits as part of the assessment of animal research. Lab Anim 2019;53:17–27
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Conclusions
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• Decision aids can take different approaches to ethical evaluation due 
to the varying ethical perspectives of the authors or groups proposing 
them. 

• Ethical ideologies are reflected in what is considered as harm to 
animals and what should count as benefit that justifies an animal 
research project. 

• How a particular decision aid can be chosen to be used in oversight 
committees (which are generally composed of individuals with varying 
perspectives) can be challenging.

• Decision-making based on deliberation among committee members 
should be supported over the use of scoring approaches. 

• Making ethical decisions on a case-by-case basis is preferable to 
accuracy, which may not be realistically practicable.
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Thanks for your attention.
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