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This is a summary report about fortifying feed for egg-laying hens with optimal
levels of calcium, phosphorus, and vitamin D3, a potential intervention for
improving animal welfare. In our five-step research process this report corresponds
to step four, the drafting of an in-depth, 80-hour report on a potential intervention.
All the ideas considered for animal advocacy are listed in this spreadsheet. Other
reports on animal welfare can be found on our website.

Thanks to Karolina Sarek, Erik Hausen, and Ali Ladak for reviewing the research,
and to Antonia Shann, Nicoleta Faina, Bella Forristal, Patrick Stadler, and Urszula
Zarosa for their contributions. We are also grateful to the experts who took the time
to o�er their thoughts on this research.

For questions about the content of this research please contact Vicky Cox at
vicky@charityscience.com. For questions about the research process, charity
recommendations, and intervention comparisons please contact Karolina Sarek at
karolina@charityscience.com.

Charity Entrepreneurship is a research and training program that incubates multiple
high-impact charities annually. Our mission is to cause more e�ective charities to exist in
the world by connecting talented individuals with high-impact intervention
opportunities. We achieve this through an extensive research process and through our
Incubation Program.

https://www.charityentrepreneurship.com/research.html
https://docs.google.com/spreadsheets/d/16tUZi-bOcJla5VtEA8LbhjMXR0NklnpzZmQBtnaMspo/
https://www.charityentrepreneurship.com/animal-welfare-reports.html
https://www.charityentrepreneurship.com/incubation-program.html
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Research Process
Before opening the report, we think it important to introduce our research process. Knowing
the principles of the process helps readers understand how we formed our conclusions and
enables greater reasoning transparency. It will also clarify the structure of the report.

Our research process incorporates elements that are well established in some fields but
uncommon in others. This is partly because of the unique goals of our research (i.e. finding
new areas for impactful charities to be launched) and partly because we incorporate lessons
and methodologies from other fields of research, primarily global health and medical
science. Below is a quick overview of some of the key elements.

Iterative depth: We research the same ideas in multiple rounds of iterative depth. Our goal is
to narrow down our option space from a very large number of ideas (often several hundred
at the start) to a more workable number for deeper reports. This means we do a quick
20-minute prioritization, a longer 2-hour prioritization, and finally an 80-hour
prioritization. Each level of depth looks at fewer ideas than the previous round.

Systematic: The goal of our research is to compare ideas for a possible charity to found. To
keep comparisons between di�erent ideas consistent our methodology is uniform across all
the di�erent ideas. This results in reports that consider similar factors and questions in a
similar way across di�erent interventions, allowing them to be more easily compared. This
is commonly used in other charity evaluations and encouraged in other fields.

Cluster approach: Comparing di�erent intervention ideas is complex. We are not confident
that a single methodology could narrow down the field, in part due to epistemic modesty. To
increase the robustness of our conclusions, we prefer instead to look at ideas using multiple
independent methodologies and see which ideas perform well on a number of them (more
information here). These methodologies include a cost-e�ective analysis, expert views,
informed consideration, and using a weighted factor model. We explain the merits and
disadvantages of each method, as well as how we apply it, in the linked documents. Each
methodology is commonly used in most fields of research but they are rarely combined into
a single conclusion.

Decision relevant: Our research is highly specialized and focused. We only research topics
that are directly related to the endline choice of what charity to found. Sometimes
cross-cutting research is needed to allow comparison between di�erent ideas, but all our
research aims to be directly useful to getting new charities started. This level of focus on
target practical outcomes is rare in the research world, but is necessary to our goal of
generating more charity ideas with minimal time spent on non-charity idea related
concepts.

https://www.charityentrepreneurship.com/research.html
https://www.charityentrepreneurship.com/idea-sort-report.html
https://www.charityentrepreneurship.com/prioritizing-ideas-report.html
https://tinyurl.com/y2hcj8mw
https://tinyurl.com/y2hcj8mw
https://www.givewell.org/how-we-work/process
https://eppi.ioe.ac.uk/cms/Default.aspx?tabid=69
https://forum.effectivealtruism.org/posts/WKPd79PESRGZHQ5GY/in-defence-of-epistemic-modesty
https://blog.givewell.org/2014/06/10/sequence-thinking-vs-cluster-thinking/
https://blog.givewell.org/2014/06/10/sequence-thinking-vs-cluster-thinking/
https://www.charityentrepreneurship.com/cea.html
https://www.charityentrepreneurship.com/expert-view.html
https://www.charityentrepreneurship.com/informed-consideration.html
https://www.charityentrepreneurship.com/weighted-factor-model.html
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Fortifying chicken feed

Subsidizing feed for farmers in India is the approach we have modeled to improve
egg-laying hen welfare. However, we will also consider alternative countries and
approaches in the implementation report, and the entrepreneurs should be
open-minded to pursuing any combination of these alternatives, or pivoting to
them if our best guess doesn’t work out. Ultimately, the endline goal of this
intervention is to improve the quality of feed for laying hens.

It is important to note that when deciding on the best approach and country
combination for this intervention, the entrepreneurs should keep in close contact
with the leading animal advocacy organizations to support the progress of the
ongoing cage-free and Better Chicken Commitment campaigns. We have done as
much desk research as we can, but we are less certain that we have chosen the best
approach to improving the quality of egg-laying hen feed than we would be if we
could have visited a few farms in the most promising countries.

Description of the intervention

The intervention explored in this report is feed fortification. This is the enrichment
of chicken feed with calcium, phosphorus, and vitamin D3 [1] [2] [3]. It aims to
address a major source of su�ering for egg-laying hens: pain resulting from bone
fractures and osteoporosis.

We initially considered pairing this feed fortification ask with another food quality
ask: advocating for alternative methods of feed restriction. Alternatives to
traditional feed restriction would change the quality of feed rather than limiting the
quantity. Traditional feed restriction methods can harm welfare, causing chronic
hunger among the animals and increasing the incidence of feather pecking.
Reduced-energy-content or reduced-protein-content feed aims to avoid the rapid
growth rate without compromising welfare [5] [6]. However, this report focuses
only on feed fortification as advocating for alternative methods of feed restriction
does not look promising as a means to improve welfare. These alternative methods:
1) rely on plausibly controversial assumptions and lack support among animal
advocacy groups; 2) could be net negative if we were to impede the shift toward
slow-growing breeds; and 3) do not significantly a�ect the cost-e�ectiveness of a
food quality intervention. Our research on feed restriction can be found in
Supplement A.

https://docs.google.com/document/d/1IE24JjWzaLqK5SkdMoNGmi-dCyhxZZIr8GRVLYa84dc/
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Summary conclusion

Taking into consideration all of the information from the four methodologies, feed
fortification shows promise. It scored particularly well on the weighted factor
model, as the most evidence-based intervention considered this year. Multiple lines
of evidence suggest that feed fortification has a positive e�ect on bone strength and
bone breaking strength, which leads to a reduction of bone fractures and in the
incidence of osteoporosis. These outcomes are important for chicken’s welfare and
have the potential to a�ect many welfare points.

This intervention also looks quite cost-e�ective. It is important to note that we
model the cost-e�ectiveness of this intervention with a subsidization approach. We
expect subsidization to be the least cost-e�ective approach for this intervention
because the scale is limited, as the limiting factor becomes the number of farms you
can work with in a given year; and the costs are high, with subsidization costs of
around $27K per farm. Subsidization was modeled as it is the most suitable
approach in India, the country where this intervention looks most promising. We
consider other potential approaches and country pairings in the implementation
report.

The table below o�ers a step-by-step summary of our research process for this
intervention and the main takeaways from each stage. Color-coding reflects how
well the intervention performed at each stage. The idea sort, idea prioritization,
supporting reports, and related reports involve background research prior to this
report that are not considered in the final decision on the promise of this
intervention.

Report type Summary results
Deeper
reading

Idea sort During the idea sort, this idea showed promise: it was in the top 22
of 395 total ideas, scoring well in all areas.

Full report
Process

Idea
prioritization

After two hours of researching food quality using the weighted
factor model methodology, it was one of our highest priorities for
more in-depth research as it was among the top eight ideas.

Full report
Process

Prior view
(section 1.)

This 80-hour report begins with a prior view, which summarizes
the lead researcher’s expectations before starting in-depth
research. Prior knowledge of this area was mostly informed by our
2019 feed fortification report. At this stage, food quality looked

Process

https://www.charityentrepreneurship.com/blog/is-it-better-to-be-a-wild-rat-or-a-factory-farmed-cow-a-systematic-method-for-comparing-animal-welfare
https://docs.google.com/document/d/1z95HXhqgAP3Q5iTy269KgSf_CPpSNlB4m4NkGcKDkME/edit?usp=sharing
https://www.charityentrepreneurship.com/idea-sort-report.html
https://www.charityentrepreneurship.com/blog/top-animal-charity-ideas-were-researching-in-2020-idea-prioritization-report
https://www.charityentrepreneurship.com/prioritizing-ideas-report.html
https://www.charityentrepreneurship.com/prior-view.html
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likely to become one of our recommended charity ideas.

Informed
consideration
(section 2.)

Informed consideration occurs at two stages of our research
process: the start and the end. Two sections in the report reflect this
chronology. At this first stage, we explore what factors are likely to
drastically a�ect the intervention (crucial considerations). We: i)
researched the di�erence between optimum nutrient levels and
current feed standards, and determined that there is a substantial
gap that can be addressed; and ii) selected a few candidates for a
country where the intervention may be executed based on the above
factors, concluding that India might be the priority country. Overall
from this perspective, the intervention looked promising.

Supplement
B
Process

Expert view
(section 3.)

After examining crucial considerations, we discussed the
intervention with experts including animal nutritionists, advocates,
and farmers. During these conversations, experts raised concerns
about humane washing for feed fortification. Broadly three quarters
of experts thought feed fortification looked promising and were
interested in a charity being started in this field.

Process

Weighted
factor model
(section 4.)

The next stage of our research involves a weighted factor model. We
scored the intervention based on preset criteria and weightings, and
generated a causal chain. In this case, food quality scored well with
an overall score of 33.0/50. The score can be broken down as
follows, with the weighting of each criterion in parentheses: 7/10
for strength of the idea (2), 6/10 for limiting factors (1.5), 7/10 for
execution di�culty (1), and 6/10 for externalities (0.5).

Process

Cost-e�ective
ness analysis
(section 5.)

In our cost-e�ectiveness analysis, we quantify welfare in terms of
dollar cost. Our findings suggest that a food quality intervention
would be a moderately cost-e�ective way to reduce su�ering. Feed
fortification a�ects roughly 12 welfare points when considering
co-founder and funding counterfactuals, and 34 welfare points per
dollar without these counterfactual considerations. Put another
way, this intervention could help 1.8 hens for every dollar spent.

Supplement
C
Process

Informed
consideration
(section 6.)

The second part of our informed consideration closes the report.
This internal contemplation allows researchers to reflect on the
data and evidence gathered throughout the process. In this writeup,
the lead researcher and director of research summarize key
conclusions and o�er overall thoughts on food quality as an
intervention.

Process

https://docs.google.com/document/d/1IE24JjWzaLqK5SkdMoNGmi-dCyhxZZIr8GRVLYa84dc/
https://docs.google.com/document/d/1IE24JjWzaLqK5SkdMoNGmi-dCyhxZZIr8GRVLYa84dc/
https://www.charityentrepreneurship.com/informed-consideration.html
https://www.charityentrepreneurship.com/expert-view.html
https://www.charityentrepreneurship.com/weighted-factor-model.html
https://docs.google.com/document/d/1IE24JjWzaLqK5SkdMoNGmi-dCyhxZZIr8GRVLYa84dc/
https://docs.google.com/document/d/1IE24JjWzaLqK5SkdMoNGmi-dCyhxZZIr8GRVLYa84dc/
https://www.charityentrepreneurship.com/cea.html
https://www.charityentrepreneurship.com/informed-consideration.html


CE Research Report: Animal Welfare - Feed Fortification, 2020 Page 8

Supporting
reports

Three supporting reports are relevant for this intervention. Our
weighted animal welfare indexes on egg-laying hens and broilers
(Supplement D) suggest that these are likely priority animals. The
“why focus on animals?” report details why we think animal
advocacy is a high impact area on which to focus.

Supplement
D
Why focus
on animals?

Related
reports

The 2019 feed fortification report suggests this could be a
cost-e�ective intervention.

2019 report

https://docs.google.com/document/d/1IE24JjWzaLqK5SkdMoNGmi-dCyhxZZIr8GRVLYa84dc/
https://docs.google.com/document/d/1IE24JjWzaLqK5SkdMoNGmi-dCyhxZZIr8GRVLYa84dc/
http://www.charityentrepreneurship.com/blog/why-focus-on-animals
http://www.charityentrepreneurship.com/blog/why-focus-on-animals
https://www.charityentrepreneurship.com/blog/food-fortification-of-factory-farmed-animals-food-ask-report
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1    Prior view

This brief section summarizes our team’s thoughts on this intervention before
starting in-depth research.

We expect this intervention to be in the top third of those we consider. We would not
be surprised if it becomes a recommended charity idea, as feed fortification was last
year. It will likely be cost-e�ective and fairly easy to found.

We are concerned that farmers are tired of campaigns for farmed chickens. This
means they may be unwilling to cooperate, damaging the probability of this
charity’s success.

At this stage of the research, our subjective likelihood of recommendation is:

This probability estimate assumes that:

● Two animal advocacy ideas (from the 2020 research round) will be
recommended at the end of the research process, so being recommended is
equivalent to being in the top two ideas.

● With no prior information, each idea is equally likely to be recommended.
Because we plan to consider 7 ideas in total, this means the prior probability
is 2/7 * 100 = 29%.

● Because this intervention came out very promising in the previous stage of
the research, we have updated the likelihood of recommendation to 85%.

● The 95% confidence interval represents how sure we are that there is an 85%
chance this idea will be in the top two ideas. At this stage we had not done
very much research in this area (though more than the other interventions
considered this year as we did a report on this last year too), though there are
some strong indications that this is a good idea, such as last year’s research
on this intervention.
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1.1   Informed consideration
The impact of this intervention depends on feed standards in the target country. Our
team expects that standards will be poor in our priority countries [1]. This suggests
that the intervention could be highly impactful.

1.2   Expert view
We think that this idea will be popular among experts who tend to favor
interventions that tackle chronic su�ering over those that focus on acute su�ering
(e.g., handling or slaughter).

1.3   Weighted factor model
We believe that this intervention will score slightly above average (6–7) in all areas
of the weighted factor model.

The score for execution di�culty will likely be the lowest. This is because farmers
seem to be losing patience with farmed chicken welfare campaigns, and will be less
likely to cooperate.

The score for the strength of the idea will likely be the highest, although we would
like more research to be entirely confident that feed fortification reduces bone
fractures and fragility. This high score for strength of idea should accord with the
potentially high cost-e�ectiveness of this intervention.

1.4   Cost-e�ectiveness
We think it is likely that this intervention will be cost-e�ective, as a 5-minute CEA
for feed fortification placed it in the 70th percentile of all considered interventions.
Additionally, last year’s cost-e�ectiveness estimate of feed fortification was high,
at $0.22 per welfare point [2].
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2    Informed consideration:
Crucial considerations

After the prior view, we began the research process by identifying crucial
considerations for food quality. In this early phase, we identified:

● optimum calcium, phosphorus, and vitamin D3 levels for egg-laying hens
● current feed standards for egg-laying hens in the top five egg-producing

countries

The following subsections summarize our findings on each of these four crucial
considerations. Further information including sources and data is available in
Supplement B.

2.1   What are the optimum nutrient levels?
Endline optimum nutrient levels were calculated in Google Sheets [13] using various
sources. We conducted a rapid literature review on this topic and found eight
papers; we averaged the results of these including confidence intervals. All sources
can be found in Supplement B, section 2.1.

Calcium

White
egg-laying hens

Brown
egg-laying hens

Non-specific
egg-laying hens

3.28% 3.62% 3.99%

Phosphorus

White
egg-laying hens

Brown
egg-laying hens

Non-specific
egg-laying hens

0.3% 0.3% 0.3%

Vitamin D3

White
egg-laying hens

Brown
egg-laying hens

Non-specific
egg-laying hens

3000 IU 3150 IU 3000 IU

https://docs.google.com/document/d/1IE24JjWzaLqK5SkdMoNGmi-dCyhxZZIr8GRVLYa84dc/
https://docs.google.com/document/d/1IE24JjWzaLqK5SkdMoNGmi-dCyhxZZIr8GRVLYa84dc/
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2.2   What are current feed standards like?
We looked at the calcium, phosphorus, and vitamin D3 standards of the top five
egg-producing countries. A rapid literature review on this topic yielded six papers;
we averaged the results of these including confidence intervals. All sources can be
found in Supplement B, section 2.2.

The following graph shows the di�erence between their nutrient standards and the
optimum nutrient levels:

Priority countries
Based on our findings and on previous priority country research, we ranked
countries in order of priority for improving feed standards:

https://docs.google.com/document/d/1IE24JjWzaLqK5SkdMoNGmi-dCyhxZZIr8GRVLYa84dc/
https://www.charityentrepreneurship.com/blog/are-china-and-india-most-promising-countries-for-animal-advocacy-a-systematic-country-comparison
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3    Expert view

This section summarizes conversations between the lead researcher and a range of
experts, including advocates, farmers, and animal nutritionists.

Overall, experts held mixed views about the promise of feed fortification.

The main concern for critics was humane washing. The biggest update was that the
Bureau of Indian Standards’ (BIS) poultry feed standards seem to be merely
recommendations. As a result, feed standards on most farms are likely worse than
the standards suggest. This means we likely stand to a�ect more welfare points
than we initially expected.

Anonymous animal advocate working in India
Profile: This individual wished for their comments to remain anonymous. We
contacted them to learn what animal advocates working in India think of feed
fortification as an intervention to help animals.

Summary: This individual was concerned that feed fortification would undermine
the work of animal advocates attempting to forestall industrial animal agriculture
in the country through meat alternatives. They also believed that, as India is in the
installation phase of industrial animal agriculture, any humane washing now would
have an outsized e�ect as the industry grows.

More information can be found in the conversation summary.

Dr. Vishnu Vrardhan Reddy Pulimi
Profile: Dr. Vishnu Vrardhan Reddy Pulimi works with the government of Andhra
Pradesh as an animal nutritionist, dairy consultant, and veterinary assistant
surgeon. We contacted him to gain information about poultry feed standards and
their implementation.

Summary: The poultry feed standards of the BIS are only recommendations. As a
result, only 10% of farmers who make their own feed (around 50–60% of farmers
according to Dr. Vishnu), and only 60% of feed producing companies follow these
standards.

More information can be found in the conversation summary.

https://docs.google.com/document/d/18biJSQ15cCNBiVixb0IDAzT3m-0Jf4H_SSXyJtBqjCM/
https://docs.google.com/document/d/1P_5YDWeRVpE5NnEoCXWI01MA8VdHBS6ZA0i2qpXQewg/
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Shreya Paropkari
Profile: Shreya Paropkari is another animal advocate working in India. She is also a
member of several BIS committees. We contacted her to learn more about BIS and
the process of developing poultry feed standards. We also wanted to hear from
another animal advocate in India after hearing the anonymous advocate’s concerns.

Summary: The Animal Husbandry Feeds & Equipment Selection Committee within
the Food & Agriculture Department of BIS deliberates on feed standards. The Food
and Agricultural Department meetings, when called, generally break the invitees
into committees that will be allocated standards on which to deliberate. The
meetings include industry stakeholders, research institute representatives,
scientists, and veterinarians.

Shreya expressed no concerns about humane washing. She thought that this
intervention seems to be a parallel approach to other interventions attempting to
alleviate the su�ering of egg-laying hens and that for the hens in battery cages, the
small change in their bone strength - as insignificant as it may seem to us in the
larger picture - definitely goes a long way.

More information can be found in the conversation summary.

Ashok Kannan
Profile: Ashok Kannan is a free-range egg farmer and co-founder of the Happy
Hens Farm in India. We contacted him to learn about feed standards on a farm that
does not follow BIS poultry feed standards.

Summary: The feed standards on the Happy Hens Farm are better than those
recommended in the BIS poultry feed standards. Ashok was unaware of any other
farms with comparable feed standards. It was unclear whether this was because
Ashok does not know what feed standards are like on other farms or because feed
standards on other farms are worse. However, as a free-range egg farm, Happy
Hens Farm is likely to have better welfare (and thus better feed standards) than the
average farm.

More information can be found in the conversation summary.

https://docs.google.com/document/d/15nDadaP9fLS36Q10SNvRv06LbLyrh4iwe5gU-9CrIko/
https://docs.google.com/document/d/1KAqmY8ylWlHHa6IXtOcIGwqB_cvHoG29Z_Uz9ifGev4/
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4    Weighted factor model

In this stage of research, we scored the food quality intervention based on preset
criteria and weightings. We also generated a causal chain.

Overall, the weighted factor model suggests that feed fortification is a strong
intervention.

This graphic shows the score of the intervention in each area:

4.1   Strength of the idea
Score: 7/10

The evidence base for feed fortification is stronger than that for any other
intervention we have considered this year. We found ten studies evaluating the
e�ect of calcium, fourteen on the e�ect of phosphorus, and six on the e�ect of
vitamin D3 on hen welfare. These studies suggest that fortification will decrease
mortality and increase bone strength and tibial breaking strength. These increases
in bone strength and tibial breaking strength will reduce the incidence of fractures
and will allow the hens to move around so that they can freely access their food and
drink. Though these reported e�ects look preliminarily promising we would like to
see more research in this area to increase our confidence.

We expect feed fortification to be moderately cost-e�ective. The majority of
farmers and some feed producers seem not to follow feed standards [16], so the
number of welfare points we stand to a�ect may be large in practice.

4.2   Limiting factors
Score: 6/10

We expect funding to be the main bottleneck for feed fortification. As the
subsidization costs per farm are around $27k, this intervention can get expensive
quite quickly.

https://www.charityentrepreneurship.com/blog/is-it-better-to-be-a-wild-rat-or-a-factory-farmed-cow-a-systematic-method-for-comparing-animal-welfare
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With the seed grant from the Incubation Program, we think it essential that the
co-founders run micro-pilots on willing farms to test the optimum levels of
calcium, phosphorus, and vitamin D3 that have been found from this research.
These micro-pilots will quickly provide proof of concept for the positive e�ects of
feed fortification, which will be essential for future fundraising success given the
large expected funding needed per year. We think that successful micro-pilots will
be necessary for the fundraising of this charity, as feed fortification provides less of
an easy story to sell than something like removing laying hens from cages.

We have currently modeled the probability of fundraising success at around 30%.
We expect that this probability could be increased if the cost of subsidization per
farm could be decreased. For example, partnering with a calcium manufacturer
could provide a discount given the large upfront bulk order of calcium needed for
micro-pilots and any future farms worked with. We would also expect the
probability of fundraising success to be di�erent when considering a di�erent
approach. This point is further explored in the implementation report.

4.3   Execution di�culty
Score: 7/10

We expect the main barrier to this intervention working well to be that
supplementing chicken feed could be more di�cult than it seems from desk
research. It is possible that giving farmers a premix of the correct amount of
calcium, phosphorus, and vitamin D3 is not enough to ensure that feed has
optimum standards. For example, it might be necessary to give them an additional
part for their feed mill to enable them to add this premix. However, from brief
research it seems that there is no extra equipment involved in adding the premix.
Nonetheless, we will explore this further in the implementation report.

Feedback loops should be quick, and success metrics should be easy to measure (e.g.
broken bone rate) and informative even if taken only once per chicken’s life.

4.4   Externalities
Score: 6/10

Skills and lessons gained through this intervention would be transferable to
outreach and cooperation in other industry-type interventions. Although the

https://www.charityentrepreneurship.com/incubation-program.html
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nonprofit field for improving the quality of farmed animals’ feed is currently
non-existent, it would be relatively easy to establish. As this intervention will likely
be implemented in India, it could also positively contribute to building the animal
advocacy movement in important neglected countries.

As well as these benefits, the intervention has its downsides. The main downside of
feed fortification could be humane washing. Concerns about humane washing were
raised by one expert, but these were contradicted by other experts who thought that
humane washing was unlikely. We struggled to find any empirical research on
humane washing that would give us a good sense of whether this is a valid concern.

4.5   Causal chain

=
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5    Cost-e�ectiveness analysis (CEA)

This section summarizes our CEA, which weighs the likely cost of this intervention
against the likely good accomplished. To quantify impact for animal welfare
interventions, we use a system of welfare points (adjusted for probability of
sentience and expected lifespan). Our cost-e�ectiveness analyses quantify the
number of such welfare points we expect to a�ect per dollar spent.

Our CEA models the impact of subsidizing supplements for farmers to encourage
them to provide feed with appropriate nutrient levels. This approach is not
necessarily recommended as a path forward for entrepreneurs, but was chosen to
provide a rough sense of the cost-e�ectiveness of working on feed fortification.
Entrepreneurs may pivot based on their own research: for example, they may
instead partner with certifiers to encourage them to include feed standards for
calcium, phosphorus, and vitamin D3 in their standards.

Detailed discussion of the CEA is laid out in Supplement C.

5.1   Overview
Our model suggests that feed fortification for factory-farmed chickens may a�ect
a total of 12 welfare points (WP) per dollar (considering co-founder and funding
counterfactuals), or 34 WP per dollar if we exclude counterfactual costs.

We estimate this charity could help roughly 3.7 million hens. In this case, “hens
helped” refers to the number of hens who no longer have fractured or broken bones
due to calcium, phosphorus, and vitamin D3 deficiency. This allows the hens to
move around so that they can freely access their food and drink.
We took into account the following factors in our CEA:

● Probability of success
● A�ecting factors
● Direct e�ects
● Indirect e�ects
● Costs
● Counterfactuals
● Years operating
● Where our CEA could go wrong

Our considerations for these issues are laid out in the sections below. Further
discussion can be found in Supplement C.

https://www.charityentrepreneurship.com/blog/is-it-better-to-be-a-wild-rat-or-a-factory-farmed-cow-a-systematic-method-for-comparing-animal-welfare
https://docs.google.com/document/d/1IE24JjWzaLqK5SkdMoNGmi-dCyhxZZIr8GRVLYa84dc/
https://www.getguesstimate.com/models/16539
https://docs.google.com/document/d/1IE24JjWzaLqK5SkdMoNGmi-dCyhxZZIr8GRVLYa84dc/
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5.2   Probability of success
Our estimate of the probability of success is ~26%, with a range of 15% to 40%. This
is based on the average probabilities of success for the execution of the intervention
and the organization’s ability to fundraise, estimated by our research team.

5.3   A�ecting factors
A�ecting factors are the variables that could change cost-e�ectiveness the most.
The table below shows the impact of a�ecting factors.

The r2 value used here for each factor reflects how much of the variance in
cost-e�ectiveness is explained by variance in that factor. That is, using an example
from the table below, if the probability of success is changed, this will significantly
change the cost-e�ectiveness of the intervention. Factors are color-coded to reflect
the extent to which they alter cost-e�ectiveness, from red (does not change
cost-e�ectiveness) to green (significantly changes cost-e�ectiveness).

Probability of success
(r2)

Average subsidisation
costs (r2)

Average flock size on
Indian layer farm (r2)

0.97 0.83 0.46

5.4   Direct e�ects
To calculate the direct e�ects of feed fortification, we took into account:

● Lifespan of an egg-laying hen
● Welfare points a�ected
● Number of hens a�ected
● Percentage of farmers and feed producers who follow BIS feed standards
● Number of farmers we can work with in the first year, and in following years

Putting these all together, we estimate that we could a�ect 43 million lifetime
welfare points.

5.5   Indirect e�ects
There are no indirect e�ects for this scenario as we are subsidizing the cost of
supplementation ourselves, rather than getting the farmers to pay for it. Therefore,
we would not expect any change in the price of eggs and therefore no reduction in
demand.
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5.6   Costs
The relevant costs for this intervention were as follows:

● Sta� costs: $100K
○ Based on: number of founders; founders’ salaries; number of other

sta�; other sta�’s salaries.
● Logistics & administration costs: $13K

○ Based on: travel (international & domestic); o�ce space; subscription
costs.

● Subsidization costs: $6.6M
○ Based on: cost per kg of calcium, phosphorus, and vitamin D3, and the

required amount of calcium, phosphorus, and vitamin D3 per chicken
per year to calculate the cost of supplementation per hen per year.

Using these numbers, we estimate the following costs:
● First year costs: $166K

○ Based on: co-founder salaries; international and in-country travel;
o�ce costs; subscription costs; and micro-pilot costs.

● Charity costs per year: $210K
○ Based on: sta� costs, logistics and administration costs, and the cost

of subsidization.

The cost of subsidization is the dominating cost for this intervention, at
approximately $27K per farm. The total subsidization costs are calculated by
multiplying the cost of supplementation per hen per year (around $0.34) by the
total number of hens a�ected (roughly 290K additional hens per year given five new
farms are worked with each year) and the lifespan of an egg-laying hen as a
percentage of a year (hens are typically kept until they are 72 weeks old, which is
roughly 138% of a year).

5.7   Counterfactual costs
The relevant counterfactual costs for this intervention are as follows:

● Co-founder counterfactuals: 32M WP
○ Based on the value co-founders could contribute at other high-impact

organizations or through earning to give.
● Funding counterfactuals: 340K WP
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○ Based on: amount of funding diverted per year from high- and
medium-impact charities; estimated impact of high- and
medium-impact charities.

5.8   Years operating
We have estimated that this charity will operate for around ten years. The first year
will involve running micro-pilots to provide the proof of concept for the
intervention and to test the optimal nutrient levels found through desk research.
The remaining nine years will be spent working directly on the intervention using
the chosen approach. We have modeled a subsidization approach but think that the
entrepreneurs should be open to other pathways, such as partnering with certifiers,
a corporate campaign*, or a governmental campaign.

* Note: We do not want to hinder the progress of the ongoing cage-free and Better Chicken
Commitment campaigns. Because of this, it seems like a corporate campaign is not the most
promising approach in the short-term, and that it would be best to wait until these existing
campaigns have wrapped up before launching a new campaign (most deadlines are in 2025).

5.9   Where our CEA could go wrong
We considered how our CEA could go wrong in each step. Some general potential
issues include:

● Best guesses and value judgments: certain figures are estimates by Charity
Entrepreneurship sta�. Another person could look at the same evidence and
come to a di�erent conclusion. Those with di�erent judgments should copy
our models and insert their own estimates. These best guesses and value
judgments include:

○ Probability of success of each scenario
○ Number of welfare points a�ected by feed fortification
○ Number of farms that the charity can work with each year (under the

subsidization approach)
● Incomplete knowledge: it is unclear what feed standards are like in farms

that do not follow BIS recommendations, for example.
● Other factors: with an 80-hour summary report, it is impossible to exhaust

every angle. There are likely factors that may a�ect the CEA in ways we
cannot predict. Equally, factors inherent to our modeling may influence the
results of the CEA.

For further discussion of our CEA, please see Supplement C.

https://docs.google.com/document/d/1IE24JjWzaLqK5SkdMoNGmi-dCyhxZZIr8GRVLYa84dc/
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6    Informed consideration:
Internal contemplation

In this stage, we analyzed all the data and insights gathered through previous steps
in the research process. The most important conclusions from each are summarized
here, as are our team’s overall thoughts on food quality as an intervention.

6.1   Crucial considerations
Summary: At this stage the intervention looked promising, with substantial gaps to
be addressed in India.

When looking at the existing feed standards in the top egg-producing countries we
found substantial gaps. The gap was biggest for India, where the standard for
calcium is 0.74% below the required level of 3.99% and the standard for vitamin D3
is 1400 IU below the required level of 3000 IU. Phosphorus is slightly above the
required level of 0.3%.

6.2   Expert opinions
Summary: 25% of experts had concerns about humane washing and thus were
unsure whether a charity should be founded based on this intervention idea. On the
other hand, 75% of experts thought that this intervention could be promising, with
one expert directly contradicting the concerns about humane washing.
Conversations with experts weakly positively updated us towards the promise of the
intervention, as feed standards are likely worse in India than the feed standards
would suggest.

We struggled to find any empirical research on humane washing to have a good
sense of whether this is a valid concern.

We were surprised to learn that the poultry feed standards from the Bureau of
Indian Standards (BIS) were recommendations rather than standards to be
enforced. Only 10% of farmers and 60% of feed producers follow BIS standards.

It is di�cult to find information about nutrient levels of feed among farmers or
producers who do not follow the standards. We spoke with one farmer, Ashok
Kannan, who did not follow BIS standards, and used a higher feed standard than
required. We are not convinced that Ashok is representative of all farmers that do
not follow feed standards, however, as he is a free-range egg farmer, while most

https://docs.google.com/document/d/1KAqmY8ylWlHHa6IXtOcIGwqB_cvHoG29Z_Uz9ifGev4/
https://docs.google.com/document/d/1KAqmY8ylWlHHa6IXtOcIGwqB_cvHoG29Z_Uz9ifGev4/
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egg-laying hens in India are kept in cages. It is also possible that since Ashok has
free-range hens, he is more likely to be concerned with welfare than the average
egg farmer in India, and therefore we may expect his feed standards to be optimum.

6.3   Weighted factor model
Summary: At this stage the intervention looked promising, mostly due to its strong
evidence base.

This intervention scored particularly well on the strength of the idea given that the
evidence base is much stronger than for any other intervention we have considered
this year.

Two main concerns were raised at this stage. Firstly, co-founders will need to act
quickly to provide the proof of concept needed to fundraise the large amounts
needed for subsidization. Secondly, it is possible that our perception of the ease of
improving feed standards on farms through providing a premix of the correct
amounts of calcium, phosphorus, and vitamin D3 is misleading, and that it will in
fact be more di�cult than this.

6.4   Cost-e�ectiveness analysis
Summary: We expect this intervention to a�ect 34 welfare points per dollar given a
subsidization approach, with an overall probability of success of 26%. We expect the
charity to work with an additional five new farms per year after the micro-pilots are
successfully completed.

This intervention still looks promising when modeled using the subsidization
approach, which we expect to be the least cost-e�ective approach in the animal
advocacy space. We are excited to explore di�erent approaches in the
implementation report with the potential to be even more cost-e�ective.

6.5   Overall thoughts
This intervention looks strong enough to recommend in 2020. We are excited about
starting a charity focused on feed fortification given the historical level of success of
micronutrient charities in the poverty space, and the success of a previous Charity
Entrepreneurship-incubated micronutrient charity (see Fortify Health). We think
that a new charity has the potential to be a leader in a novel field of improving the
quality of farmed animals’ feed, a tractable and neglected area in animal welfare.

https://www.fortifyhealth.global/


CE Research Report: Animal Welfare - Feed Fortification, 2020 Page 24

References

1. Webster AB. Welfare implications of avian osteoporosis. Poult Sci. 2004;83. p. 184–192.

2. Pelicia K, Garcia EA. Available from: http://www.scielo.br/pdf/rbca/v11n1/v11n1a07.pdf

3. Agus S. POULTRY NUTRITION AND FEEDING. [cited 2020 Feb 3]; Available from:
https://www.academia.edu/12404309/POULTRY_NUTRITION_AND_FEEDING

4. Esmail SH. Feed restriction in broiler production [Internet]. PoultryWorld. 2018 [cited
2020 Feb 3]. Available from:
https://www.poultryworld.net/Nutrition/Articles/2018/3/Feed-restriction-in-broiler-prod
uction-262439E/

5. Arrazola A, Widowski TM, Guerin MT, Kiarie EG, Torrey S. The e�ect of alternative feeding
strategies for broiler breeder pullets: 2. Welfare and performance during lay. Poult Sci.
2019;98. p. 6205–6216.

6. Compassion in world farming. Welfare Sheet: Broiler chickens [Internet]. Available from:
https://www.ciwf.org.uk/media/5235309/Welfare-sheet-Broiler-chickens.pdf

7. Meluzzi A, Sirri F. Welfare of broiler chickens. Ital J Anim Sci. Taylor & Francis; 2009;8. p.
161–173.

8. Are China and India the most promising countries for animal advocacy? A systematic
country comparison [Internet]. CHARITY ENTREPRENEURSHIP. [cited 2019 Dec 17].
Available from:
https://www.charityentrepreneurship.com/blog/are-china-and-india-most-promising-co
untries-for-animal-advocacy-a-systematic-country-comparison

9. How to help animals by changing their diet [Internet]. CHARITY ENTREPRENEURSHIP.
[cited 2019 Dec 17]. Available from:
https://www.charityentrepreneurship.com/blog/food-fortification-of-factory-farmed-ani
mals-food-ask-report

10. Guesstimate [Internet]. [cited 2019 Dec 24]. Available from:
https://www.getguesstimate.com/models/13132?token=2IgWVuwe2HhLHq8MeDHb7bKKSG
criznVNwdo7gI6H7ntKHzq3OPe73KJijJUBrqJXFu5UJlowBbXuFlwSPLngQ

11. Public CSH Budget 2017 USD [Internet]. Google Docs. [cited 2019 Dec 24]. Available from:
https://docs.google.com/spreadsheets/d/1YcMdYbpxarONoSs_PCAtiKRr2c4g9YPiXzR81owd
vBk/edit

12. O�ce Space in Andhra Pradesh - Serviced O�ces | Regus IN [Internet]. [cited 2019 Dec
24]. Available from: https://www.regus.co.in/o�ces/india/andhra-pradesh

13. Nutrition: optimum vs current [Internet]. Google Docs. [cited 2019 Dec 24]. Available
from:

http://www.scielo.br/pdf/rbca/v11n1/v11n1a07.pdf
https://www.academia.edu/12404309/POULTRY_NUTRITION_AND_FEEDING
https://www.poultryworld.net/Nutrition/Articles/2018/3/Feed-restriction-in-broiler-production-262439E/
https://www.poultryworld.net/Nutrition/Articles/2018/3/Feed-restriction-in-broiler-production-262439E/
https://www.ciwf.org.uk/media/5235309/Welfare-sheet-Broiler-chickens.pdf
https://www.charityentrepreneurship.com/blog/are-china-and-india-most-promising-countries-for-animal-advocacy-a-systematic-country-comparison
https://www.charityentrepreneurship.com/blog/are-china-and-india-most-promising-countries-for-animal-advocacy-a-systematic-country-comparison
https://www.charityentrepreneurship.com/blog/food-fortification-of-factory-farmed-animals-food-ask-report
https://www.charityentrepreneurship.com/blog/food-fortification-of-factory-farmed-animals-food-ask-report
https://www.getguesstimate.com/models/13132?token=2IgWVuwe2HhLHq8MeDHb7bKKSGcriznVNwdo7gI6H7ntKHzq3OPe73KJijJUBrqJXFu5UJlowBbXuFlwSPLngQ
https://www.getguesstimate.com/models/13132?token=2IgWVuwe2HhLHq8MeDHb7bKKSGcriznVNwdo7gI6H7ntKHzq3OPe73KJijJUBrqJXFu5UJlowBbXuFlwSPLngQ
https://docs.google.com/spreadsheets/d/1YcMdYbpxarONoSs_PCAtiKRr2c4g9YPiXzR81owdvBk/edit
https://docs.google.com/spreadsheets/d/1YcMdYbpxarONoSs_PCAtiKRr2c4g9YPiXzR81owdvBk/edit
https://www.regus.co.in/offices/india/andhra-pradesh


CE Research Report: Animal Welfare - Feed Fortification, 2020 Page 25

https://docs.google.com/spreadsheets/d/1c10MdNBCGkoZcsU0TORn1Yn9YS32GT-_QRE7ST
reI3w/edit?usp=sharing

14. Conversation Summary: Ashok Kannan (26/12/19) [Internet]. Google Docs. [cited 2020
Jan 3]. Available from:
https://docs.google.com/document/d/1KAqmY8ylWlHHa6IXtOcIGwqB_cvHoG29Z_Uz9ifG
ev4/edit?usp=sharing

15. How to help animals by changing their diet [Internet]. CHARITY ENTREPRENEURSHIP.
[cited 2019 Dec 24]. Available from:
https://www.charityentrepreneurship.com/blog/food-fortification-of-factory-farmed-ani
mals-food-ask-report

16. District wise Number of Poultry Farms and Poultry Birds in Farms, 2007 - Andhra
Pradesh [Internet]. data.gov.in. [cited 2020 Jan 3]. Available from:
https://data.gov.in/resources/district-wise-number-poultry-farms-and-poultry-birds-far
ms-2007-andhra-pradesh

17. OpportunityinMeat&PoultrysectorinIndia.pdf [Internet]. Google Docs. [cited 2020 Jan 3].
Available from: https://drive.google.com/open?id=17qfHpt4Tvss5QvZScJOjBigTci_GEA07

18. Conversation Summary: Dr. Vishnu Vrardhan Reddy Pulimi (22/12/19) [Internet]. Google
Docs. [cited 2020 Jan 3]. Available from:
https://docs.google.com/document/d/1P_5YDWeRVpE5NnEoCXWI01MA8VdHBS6ZA0i2qpX
Qewg/edit?usp=sharing

19. Fortify_Health_04-19-19_(public).pdf. Available from:
https://files.givewell.org/files/conversations/Fortify_Health_04-19-19_(public).pdf

20. Heeringa SG, West BT, Berglund PA. Applied survey data analysis. Chapman and
Hall/CRC; 2017.

21. Industry P. Sustainability & Energy E�ciency in. Available from:
https://www.sintef.no/globalassets/05-srinivasa-farms-sustainability-presentation_re-fo
od.pdf

22. Vimala Feeds [Internet]. [cited 2020 Jan 3]. Available from: http://www.vimalafeeds.in/

23. Feed restriction: Quality and quantity of studies [Internet]. Google Docs. [cited 2019 Dec
24]. Available from:
https://docs.google.com/spreadsheets/d/1aN8P4apAR0qiyo1PAPQ1RHCywF1sKId4EbFmk5S
ysZk/edit?usp=sharing

24. WP change (reduced energy content feed) [Internet]. Google Docs. [cited 2019 Dec 24].
Available from:
https://docs.google.com/spreadsheets/d/1XfFWajM-2CTMqZd_LDHXq09gRV2PjbuHn0yUF
SPeIuA/edit?usp=sharing

https://docs.google.com/spreadsheets/d/1c10MdNBCGkoZcsU0TORn1Yn9YS32GT-_QRE7STreI3w/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1c10MdNBCGkoZcsU0TORn1Yn9YS32GT-_QRE7STreI3w/edit?usp=sharing
https://docs.google.com/document/d/1KAqmY8ylWlHHa6IXtOcIGwqB_cvHoG29Z_Uz9ifGev4/edit?usp=sharing
https://docs.google.com/document/d/1KAqmY8ylWlHHa6IXtOcIGwqB_cvHoG29Z_Uz9ifGev4/edit?usp=sharing
https://www.charityentrepreneurship.com/blog/food-fortification-of-factory-farmed-animals-food-ask-report
https://www.charityentrepreneurship.com/blog/food-fortification-of-factory-farmed-animals-food-ask-report
https://data.gov.in/resources/district-wise-number-poultry-farms-and-poultry-birds-farms-2007-andhra-pradesh
https://data.gov.in/resources/district-wise-number-poultry-farms-and-poultry-birds-farms-2007-andhra-pradesh
https://drive.google.com/open?id=17qfHpt4Tvss5QvZScJOjBigTci_GEA07
https://docs.google.com/document/d/1P_5YDWeRVpE5NnEoCXWI01MA8VdHBS6ZA0i2qpXQewg/edit?usp=sharing
https://docs.google.com/document/d/1P_5YDWeRVpE5NnEoCXWI01MA8VdHBS6ZA0i2qpXQewg/edit?usp=sharing
https://files.givewell.org/files/conversations/Fortify_Health_04-19-19_(public).pdf
https://www.sintef.no/globalassets/05-srinivasa-farms-sustainability-presentation_re-food.pdf
https://www.sintef.no/globalassets/05-srinivasa-farms-sustainability-presentation_re-food.pdf
http://www.vimalafeeds.in/
https://docs.google.com/spreadsheets/d/1aN8P4apAR0qiyo1PAPQ1RHCywF1sKId4EbFmk5SysZk/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1aN8P4apAR0qiyo1PAPQ1RHCywF1sKId4EbFmk5SysZk/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1XfFWajM-2CTMqZd_LDHXq09gRV2PjbuHn0yUFSPeIuA/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1XfFWajM-2CTMqZd_LDHXq09gRV2PjbuHn0yUFSPeIuA/edit?usp=sharing


CE Research Report: Animal Welfare - Feed Fortification, 2020 Page 26

25. District wise Number of Poultry Farms and Poultry Birds in Farms, 2007 - Tamil Nadu
[Internet]. data.gov.in. [cited 2020 Jan 3]. Available from:
https://data.gov.in/resources/district-wise-number-poultry-farms-and-poultry-birds-far
ms-2007-tamil-nadu

26. National Action Plan for Egg & Poultry - 2022. Available from:
http://www.dahd.nic.in/sites/default/filess/Seeking%20Comments%20on%20National%20
Action%20Plan-%20Poultry-%202022%20by%2012-12-2017.pdf

27. Mittal S, Dzanku FM, Sarpong DB, Williams J, Zinnbauer M, Mockshell J, et al. Table 3 .
Own-price Elasticity of Demand for Major Food Groups in India [Internet]. ResearchGate.
2010 [cited 2020 Jan 3]. Available from:
https://www.researchgate.net/figure/Own-price-Elasticity-of-Demand-for-Major-Food-
Groups-in-India_tbl1_254426537

28. Displacement for CEA [Internet]. Google Docs. [cited 2020 Jan 3]. Available from:
https://docs.google.com/document/d/1KZS_SBHN1g7iTvNiI_8LvjiNwc-pLlErZbYf1BkH0m
g/edit?usp=sharing

29. Dauksza J. Detailed Results For India From Faunalytics’ Study Of BRIC Countries -
Faunalytics [Internet]. Faunalytics. 2018 [cited 2020 Jan 3]. Available from:
https://faunalytics.org/detailed-results-for-india-from-faunalytics-study-of-bric-countr
ies/

30. Meat Reduction [Internet]. CHARITY ENTREPRENEURSHIP. [cited 2020 Jan 3]. Available
from: http://www.charityentrepreneurship.com/blog/meat-reduction

31. Public Copy - Weighted Animal Welfare Index [Internet]. Google Docs. [cited 2019 Dec
24]. Available from:
https://docs.google.com/spreadsheets/d/1dWzh0Se0nhbPxe2Ye3o-tr3BoOBtdiCbMkpPuw2r
BFE/edit

32. European Chicken Commitment [Internet]. Welfarecommitments.com. [cited 2020 Jan
5]. Available from: https://welfarecommitments.com/europeletter/

33. Olkowski AA. Pathophysiology of heart failure in broiler chickens: structural,
biochemical, and molecular characteristics. Poult Sci. 2007;86. p. 999–1005.

34. WP change (better chicken commitment) [Internet]. Google Docs. [cited 2020 Jan 5].
Available from:
https://docs.google.com/spreadsheets/d/1fn-wWhSbp3BSSRhHOUaGMygky3znEG5yq_cVF
wvbNS4/edit?usp=sharing

35. Feed restriction: Quality and quantity of studies [Internet]. Google Docs. [cited 2020 Jan
3]. Available from:
https://docs.google.com/spreadsheets/d/1aN8P4apAR0qiyo1PAPQ1RHCywF1sKId4EbFmk5S
ysZk/edit

https://data.gov.in/resources/district-wise-number-poultry-farms-and-poultry-birds-farms-2007-tamil-nadu
https://data.gov.in/resources/district-wise-number-poultry-farms-and-poultry-birds-farms-2007-tamil-nadu
http://www.dahd.nic.in/sites/default/filess/Seeking%20Comments%20on%20National%20Action%20Plan-%20Poultry-%202022%20by%2012-12-2017.pdf
http://www.dahd.nic.in/sites/default/filess/Seeking%20Comments%20on%20National%20Action%20Plan-%20Poultry-%202022%20by%2012-12-2017.pdf
https://www.researchgate.net/figure/Own-price-Elasticity-of-Demand-for-Major-Food-Groups-in-India_tbl1_254426537
https://www.researchgate.net/figure/Own-price-Elasticity-of-Demand-for-Major-Food-Groups-in-India_tbl1_254426537
https://docs.google.com/document/d/1KZS_SBHN1g7iTvNiI_8LvjiNwc-pLlErZbYf1BkH0mg/edit?usp=sharing
https://docs.google.com/document/d/1KZS_SBHN1g7iTvNiI_8LvjiNwc-pLlErZbYf1BkH0mg/edit?usp=sharing
https://faunalytics.org/detailed-results-for-india-from-faunalytics-study-of-bric-countries/
https://faunalytics.org/detailed-results-for-india-from-faunalytics-study-of-bric-countries/
http://www.charityentrepreneurship.com/blog/meat-reduction
https://docs.google.com/spreadsheets/d/1dWzh0Se0nhbPxe2Ye3o-tr3BoOBtdiCbMkpPuw2rBFE/edit
https://docs.google.com/spreadsheets/d/1dWzh0Se0nhbPxe2Ye3o-tr3BoOBtdiCbMkpPuw2rBFE/edit
https://welfarecommitments.com/europeletter/
https://docs.google.com/spreadsheets/d/1fn-wWhSbp3BSSRhHOUaGMygky3znEG5yq_cVFwvbNS4/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1fn-wWhSbp3BSSRhHOUaGMygky3znEG5yq_cVFwvbNS4/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1aN8P4apAR0qiyo1PAPQ1RHCywF1sKId4EbFmk5SysZk/edit
https://docs.google.com/spreadsheets/d/1aN8P4apAR0qiyo1PAPQ1RHCywF1sKId4EbFmk5SysZk/edit


CE Research Report: Animal Welfare - Feed Fortification, 2020 Page 27

36. Incubation Program [Internet]. CHARITY ENTREPRENEURSHIP. [cited 2020 Jan 5].
Available from: https://www.charityentrepreneurship.com/incubation-program.html

37. Conversation Summary: Marinus van Krimpen (21/12/190 [Internet]. Google Docs. [cited
2019 Dec 24]. Available from:
https://docs.google.com/document/d/17CIONTdmo-rDJ4wprZp3RnAFqqrTthzf4N_YzS2kS
LE/edit?usp=sharing

38. Is it better to be a wild rat or a factory farmed cow? A systematic method for comparing
animal welfare. - EA Forum [Internet]. [cited 2019 Dec 24]. Available from:
https://forum.e�ectivealtruism.org/posts/cimFBQbpjntoBAKCq/is-it-better-to-be-a-wild
-rat-or-a-factory-farmed-cow-a-1

39. Which animals need the most help from the animal advocacy movement? - EA Forum
[Internet]. [cited 2020 Jan 27]. Available from:
https://forum.e�ectivealtruism.org/posts/yht4�RcAY7ChKSfi/which-animals-need-the-m
ost-help-from-the-animal-advocacy

40. Conversation Summary: Anonymous animal advocate working in India (18/12/19)
[Internet]. Google Docs. [cited 2019 Dec 24]. Available from:
https://docs.google.com/document/d/18biJSQ15cCNBiVixb0IDAzT3m-0Jf4H_SSXyJtBqjCM/
edit?usp=sharing

41. Feed fortification: Quality and quantity of studies [Internet]. Google Docs. [cited 2019 Dec
13]. Available from:
https://docs.google.com/spreadsheets/d/1SsjZWTGoTrNt7rgQUg_HxgnSpjIq8KhcTSp5rkar
KAk/edit?usp=sharing

42. Feed restriction: Quality and quantity of studies [Internet]. Google Docs. [cited 2019 Dec
16]. Available from:
https://docs.google.com/spreadsheets/d/1aN8P4apAR0qiyo1PAPQ1RHCywF1sKId4EbFmk5S
ysZk/edit?usp=sharing

43. Ambrosen T, Petersen VE. The influence of protein level in the diet on cannibalism and
quality of plumage of layers. Poult Sci. 1997;76. p. 559–563.

44. How to help animals by changing their diet [Internet]. CHARITY ENTREPRENEURSHIP.
[cited 2019 Dec 16]. Available from:
https://www.charityentrepreneurship.com/blog/food-fortification-of-factory-farmed-ani
mals-food-ask-report

45. Chicken Watch [Internet]. [cited 2019 Dec 16]. Available from:
https://chickenwatch.org/progress-tracker/?filterK=Broiler

46. Broiler Welfare Commitments [Internet]. Google Docs. [cited 2019 Dec 16]. Available
from:
https://docs.google.com/document/d/17w3adHjGPiBnvbEC_tEiOQxPeUy5lvaAjjDRZpNITm

https://www.charityentrepreneurship.com/incubation-program.html
https://docs.google.com/document/d/17CIONTdmo-rDJ4wprZp3RnAFqqrTthzf4N_YzS2kSLE/edit?usp=sharing
https://docs.google.com/document/d/17CIONTdmo-rDJ4wprZp3RnAFqqrTthzf4N_YzS2kSLE/edit?usp=sharing
https://forum.effectivealtruism.org/posts/cimFBQbpjntoBAKCq/is-it-better-to-be-a-wild-rat-or-a-factory-farmed-cow-a-1
https://forum.effectivealtruism.org/posts/cimFBQbpjntoBAKCq/is-it-better-to-be-a-wild-rat-or-a-factory-farmed-cow-a-1
https://forum.effectivealtruism.org/posts/yht4ffRcAY7ChKSfi/which-animals-need-the-most-help-from-the-animal-advocacy
https://forum.effectivealtruism.org/posts/yht4ffRcAY7ChKSfi/which-animals-need-the-most-help-from-the-animal-advocacy
https://docs.google.com/document/d/18biJSQ15cCNBiVixb0IDAzT3m-0Jf4H_SSXyJtBqjCM/edit?usp=sharing
https://docs.google.com/document/d/18biJSQ15cCNBiVixb0IDAzT3m-0Jf4H_SSXyJtBqjCM/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1SsjZWTGoTrNt7rgQUg_HxgnSpjIq8KhcTSp5rkarKAk/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1SsjZWTGoTrNt7rgQUg_HxgnSpjIq8KhcTSp5rkarKAk/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1aN8P4apAR0qiyo1PAPQ1RHCywF1sKId4EbFmk5SysZk/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1aN8P4apAR0qiyo1PAPQ1RHCywF1sKId4EbFmk5SysZk/edit?usp=sharing
https://www.charityentrepreneurship.com/blog/food-fortification-of-factory-farmed-animals-food-ask-report
https://www.charityentrepreneurship.com/blog/food-fortification-of-factory-farmed-animals-food-ask-report
https://chickenwatch.org/progress-tracker/?filterK=Broiler
https://docs.google.com/document/d/17w3adHjGPiBnvbEC_tEiOQxPeUy5lvaAjjDRZpNITmg/edit?usp=sharing


CE Research Report: Animal Welfare - Feed Fortification, 2020 Page 28

g/edit?usp=sharing

47. Feed Restrictions of Broiler Breeds (UK) | Animal Legal & Historical Center [Internet].
[cited 2019 Dec 16]. Available from:
https://www.animallaw.info/article/feed-restrictions-broiler-breeds-uk

48. Nutrition: required vs current [Internet]. Google Docs. [cited 2020 Jan 6]. Available from:
https://docs.google.com/spreadsheets/d/1c10MdNBCGkoZcsU0TORn1Yn9YS32GT-_QRE7ST
reI3w/edit?usp=sharing

49. Li L, Abouelezz KFM, Gou Z, Lin X, Wang Y, Fan Q, et al. Optimization of Dietary Zinc
Requirement for Broiler Breeder Hens of Chinese Yellow-Feathered Chicken. Animals (Basel)
[Internet]. 2019;9. Available from: http://dx.doi.org/10.3390/ani9070472

50. Geng Y, Ma Q, Wang Z, Guo Y. Dietary vitamin D3 supplementation protects laying hens
against lipopolysaccharide-induced immunological stress. Nutr Metab. 2018;15:58.

51. Nutrient Requirements of Poultry: Ninth Revised Edition, 1994. National Academies;
1994.

52. IS 1374: Poultry Feeds : Bureau of Indian Standards : Free Download, Borrow, and
Streaming : Internet Archive [Internet]. Internet Archive. [cited 2019 Dec 9]. Available from:
https://archive.org/details/gov.in.is.1374.2007/page/n23

53. Soe HY, Makino Y, Mochizuki S, Yayota M, Ohtani S. E�ects of Restricted Feeding Molt
Diet on Induction of Molt and Energy Intake in Laying Hens. J Poult Sci. 2007;44. p.
366–374.

54. Rostagno HS, Albino LFT, Donzele JL, Gomes PC, de Oliveira RF, Lopes DC, et al.
Composition of Feedstu�s and Nutritional Requirements. Available from:
http://kimiagolfam.com/files/brezilian-table.pdf

55. Nutrition: optimum vs current [Internet]. Google Docs. [cited 2019 Dec 11]. Available
from:
https://docs.google.com/spreadsheets/d/1c10MdNBCGkoZcsU0TORn1Yn9YS32GT-_QRE7ST
reI3w/edit

56. Broiler meat production worldwide by country, 2019 | Statista [Internet]. Statista. [cited
2020 Jan 27]. Available from:
https://www.statista.com/statistics/237597/leading-10-countries-worldwide-in-poultry-
meat-production-in-2007/

57. Feeding management of broiler breeders. Zootecnica International [Internet]. Zootecnica
International. 2018 [cited 2019 Dec 11]. Available from:
https://zootecnicainternational.com/featured/feeding-management-broiler-breeders/

58. Skip-a-Day and Everyday Feed Programs for Broiler Breeders in the Hen House
[Internet]. 2019 [cited 2019 Dec 11]. Available from:

https://docs.google.com/document/d/17w3adHjGPiBnvbEC_tEiOQxPeUy5lvaAjjDRZpNITmg/edit?usp=sharing
https://www.animallaw.info/article/feed-restrictions-broiler-breeds-uk
https://docs.google.com/spreadsheets/d/1c10MdNBCGkoZcsU0TORn1Yn9YS32GT-_QRE7STreI3w/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1c10MdNBCGkoZcsU0TORn1Yn9YS32GT-_QRE7STreI3w/edit?usp=sharing
http://dx.doi.org/10.3390/ani9070472
https://archive.org/details/gov.in.is.1374.2007/page/n23
http://kimiagolfam.com/files/brezilian-table.pdf
https://docs.google.com/spreadsheets/d/1c10MdNBCGkoZcsU0TORn1Yn9YS32GT-_QRE7STreI3w/edit
https://docs.google.com/spreadsheets/d/1c10MdNBCGkoZcsU0TORn1Yn9YS32GT-_QRE7STreI3w/edit
https://www.statista.com/statistics/237597/leading-10-countries-worldwide-in-poultry-meat-production-in-2007/
https://www.statista.com/statistics/237597/leading-10-countries-worldwide-in-poultry-meat-production-in-2007/
https://zootecnicainternational.com/featured/feeding-management-broiler-breeders/


CE Research Report: Animal Welfare - Feed Fortification, 2020 Page 29

https://thepoultrysite.com/articles/skipaday-and-everyday-feed-programs-for-broiler-b
reeders-in-the-hen-house

59. Poultry Development Review. Available from: http://www.fao.org/3/i3531e/i3531e.pdf

60. Agri-Food Trade Statistical Factsheet. Available from:
http://www.europarl.europa.eu/cmsdata/155716/ANNEX1_agrifood-developing-countries-
fao-definition_en.pdf

61. China’s New Feed Standards May Bring Radical Changes to Soybeans, Feed, and
Livestock-Farming [Internet]. research.rabobank.com. [cited 2019 Dec 11]. Available from:
https://research.rabobank.com/far/en/sectors/farm-inputs/china-s-new-feed-standards.h
tml

62. Lindholm C, Johansson A, Middelkoop A, Lees JJ, Yngwe N, Berndtson E, et al. The Quest
for Welfare-Friendly Feeding of Broiler Breeders: E�ects of Daily vs. 5:2 Feed Restriction
Schedules. Poult Sci. 2018;97. p. 368–377.

63. Bradshaw RH, Kirkden RD, Broom DM. A Review of the Aetiology and Pathology of Leg
Weakness in Broilers in Relation to Welfare. Avian and Poultry Biology Reviews. Avian and
Poultry Biology Reviews; 2002;13. p. 45–103.

64. Chicken Watch [Internet]. [cited 2019 Dec 13]. Available from:
https://chickenwatch.org/progress-tracker?filterK=Broiler

65. Impact | The Humane League [Internet]. [cited 2019 Dec 13]. Available from:
https://thehumaneleague.org/impact

66. Mercy For Animals Review | Animal Charity Evaluators [Internet]. [cited 2019 Dec 13].
Available from: https://animalcharityevaluators.org/charity-review/mercy-for-animals/

67. 动物福利国际合作委员会(ICCAW) [Internet]. [cited 2019 Dec 13]. Available from:
http://www.iccaw.org.cn/a/Welfare_breeding_chicken_will/20180611/1381.html

68. 北京拓创迪信息技术有限公司. 奖项详情 | CIWF China [Internet]. [cited 2019 Dec 13]. Available
from: https://www.ciwf.cn/prize-apply/prize/2

69. Cruel chicken production of India [Internet]. [cited 2019 Dec 13]. Available from:
https://www.google.com/url?q=https://animalequality.org/news/animal-equality-exposes
-abuse-and-su�ering-in-indian-chicken-industry/&sa=D&ust=1597239903099000&usg=
AFQjCNHVGF81LrN5DUODxUAYuSKIeVVMag

70. Animal Equality Review | Animal Charity Evaluators [Internet]. [cited 2019 Dec 13].
Available from:
http://web.archive.org/web/20190920105118/https://animalcharityevaluators.org/charity-r
eview/animal-equality/

71. Animal Equality’s Accomplishments (2017–2018). [Internet]. [cited 2019 Dec 13].
Available from:

https://thepoultrysite.com/articles/skipaday-and-everyday-feed-programs-for-broiler-breeders-in-the-hen-house
https://thepoultrysite.com/articles/skipaday-and-everyday-feed-programs-for-broiler-breeders-in-the-hen-house
http://www.fao.org/3/i3531e/i3531e.pdf
http://www.europarl.europa.eu/cmsdata/155716/ANNEX1_agrifood-developing-countries-fao-definition_en.pdf
http://www.europarl.europa.eu/cmsdata/155716/ANNEX1_agrifood-developing-countries-fao-definition_en.pdf
https://research.rabobank.com/far/en/sectors/farm-inputs/china-s-new-feed-standards.html
https://research.rabobank.com/far/en/sectors/farm-inputs/china-s-new-feed-standards.html
https://chickenwatch.org/progress-tracker?filterK=Broiler
https://thehumaneleague.org/impact
https://animalcharityevaluators.org/charity-review/mercy-for-animals/
http://www.iccaw.org.cn/a/Welfare_breeding_chicken_will/20180611/1381.html
https://www.ciwf.cn/prize-apply/prize/2
https://animalequality.org/news/animal-equality-exposes-abuse-and-suffering-in-indian-chicken-industry/
https://animalequality.org/news/animal-equality-exposes-abuse-and-suffering-in-indian-chicken-industry/
https://animalequality.org/news/animal-equality-exposes-abuse-and-suffering-in-indian-chicken-industry/
http://web.archive.org/web/20190920105118/https://animalcharityevaluators.org/charity-review/animal-equality/
http://web.archive.org/web/20190920105118/https://animalcharityevaluators.org/charity-review/animal-equality/


CE Research Report: Animal Welfare - Feed Fortification, 2020 Page 30

http://web.archive.org/web/20190920105235if_/https://animalcharityevaluators.org/wp-c
ontent/uploads/2018/11/animal-equality-accomplishments-2017-2018.pdf

72. Anima International Review | Animal Charity Evaluators [Internet]. [cited 2019 Dec 13].
Available from: https://animalcharityevaluators.org/charity-review/anima/

73. Nutrient requirements of egg-laying chickens - Poultry Hub [Internet]. Poultry Hub.
[cited 2019 Dec 10]. Available from:
http://www.poultryhub.org/nutrition/nutrient-requirements/nutrient-requirements-of-e
gg-laying-chickens/

74. Nutritional Requirements of Poultry - Poultry - Veterinary Manual [Internet]. Veterinary
Manual. MSD Veterinary Manual; [cited 2019 Dec 10]. Available from:
https://www.msdvetmanual.com/poultry/nutrition-and-management-poultry/nutritional
-requirements-of-poultry

75. Optimal calcium supply for laying hens - LOHMANN TIERZUCHT GmbH [Internet].
[cited 2019 Dec 10]. Available from:
http://www.ltz.de/en/news/lohmann-information/5.Thiele_-optimal-Ca-supply-for-layi
ng-hens-2_2015.php

76. Nutrient Requirements of Organic Layer Chickens | eOrganic [Internet]. [cited 2019 Dec
10]. Available from: https://eorganic.org/node/7891

77. Gordon RW, Roland DA Sr. Performance of commercial laying hens fed various
phosphorus levels, with and without supplemental phytase. Poult Sci. 1997;76. p. 1172–1177.

78. McDowell LR. Vitamins in Animal and Human Nutrition. John Wiley & Sons; 2008.

79. Optimum vitamin nutrition of laying hens - Optimum Egg Quality: A Practical Approach
- The Poultry Site | The Poultry Site [Internet]. [cited 2019 Dec 10]. Available from:
https://thepoultrysite.com/publications/egg-quality-handbook/3/optimum-vitamin-nutri
tion-of-laying-hens

80. The welfare of chickens kept for meat production (broilers) [Internet]. Report of the
Scientific Committee on Animal Health and Animal Welfare. 2000. Available from:
https://ec.europa.eu/food/sites/food/files/safety/docs/sci-com_scah_out39_en.pdf

81. de Jong IC, Van Krimpen MM. Feeding broiler breeder flocks in relation to bird welfare
aspects. Proceedings of the 18th European Symposium On Poultry Nutrition, 31 Oct-04 Nov
2011, Cesme, Turkey. 2011. p. 230–241.

82. Feed Restrictions of Broiler Breeds (UK) | Animal Legal & Historical Center [Internet].
[cited 2019 Dec 11]. Available from:
https://www.animallaw.info/article/feed-restrictions-broiler-breeds-uk

83. 动物福利国际合作委员会(ICCAW) [Internet]. [cited 2019 Dec 13]. Available from:
http://www.iccaw.org.cn/a/The_industry_information/20170620/1134.html

http://web.archive.org/web/20190920105235if_/https://animalcharityevaluators.org/wp-content/uploads/2018/11/animal-equality-accomplishments-2017-2018.pdf
http://web.archive.org/web/20190920105235if_/https://animalcharityevaluators.org/wp-content/uploads/2018/11/animal-equality-accomplishments-2017-2018.pdf
https://animalcharityevaluators.org/charity-review/anima/
http://www.poultryhub.org/nutrition/nutrient-requirements/nutrient-requirements-of-egg-laying-chickens/
http://www.poultryhub.org/nutrition/nutrient-requirements/nutrient-requirements-of-egg-laying-chickens/
https://www.msdvetmanual.com/poultry/nutrition-and-management-poultry/nutritional-requirements-of-poultry
https://www.msdvetmanual.com/poultry/nutrition-and-management-poultry/nutritional-requirements-of-poultry
http://www.ltz.de/en/news/lohmann-information/5.Thiele_-optimal-Ca-supply-for-laying-hens-2_2015.php
http://www.ltz.de/en/news/lohmann-information/5.Thiele_-optimal-Ca-supply-for-laying-hens-2_2015.php
https://eorganic.org/node/7891
https://thepoultrysite.com/publications/egg-quality-handbook/3/optimum-vitamin-nutrition-of-laying-hens
https://thepoultrysite.com/publications/egg-quality-handbook/3/optimum-vitamin-nutrition-of-laying-hens
https://ec.europa.eu/food/sites/food/files/safety/docs/sci-com_scah_out39_en.pdf
https://www.animallaw.info/article/feed-restrictions-broiler-breeds-uk
http://www.iccaw.org.cn/a/The_industry_information/20170620/1134.html


CE Research Report: Animal Welfare - Feed Fortification, 2020 Page 31

84. Chauhan JBS. Available from: http://lawcommissionofindia.nic.in/reports/Report269.pdf

85. Mercy For Animals Review | Animal Charity Evaluators [Internet]. [cited 2019 Dec 13].
Available from: https://animalcharityevaluators.org/charity-review/mercy-for-animals/

86. Anima International Programs and Accomplishments 2018–mid 2019. [Internet]. [cited
2019 Dec 13]. Available from:
https://animalcharityevaluators.org/wp-content/uploads/2019/12/anima-international-pr
ograms-and-accomplishments-2018-2019.pdf

87. 2017 Report on Consciousness and Moral Patienthood [Internet]. Open Philanthropy.
2018 [cited 2020 Jan 30]. Available from:
https://www.openphilanthropy.org/2017-report-consciousness-and-moral-patienthood

88. [Public] Weeks and CSES Mortality Data [Internet]. Google Docs. [cited 2020 Jan 30].
Available from:
https://docs.google.com/spreadsheets/d/10ahiG9uVDNnLKX1uxgEzmRd5YZjEql9aFFtI4ny
_dYM/edit

89. Poultry Science - Journal - Elsevier [Internet]. [cited 2020 Jan 30]. Available from:
https://academic.oup.com/ps/article/90/1/278/1513952

90. Shields SJ, Raj ABM. A critical review of electrical water-bath stun systems for poultry
slaughter and recent developments in alternative technologies. J Appl Anim Welf Sci.
2010;13. p. 281–299.

91. Berg C, Raj M. A Review of Di�erent Stunning Methods for Poultry-Animal Welfare
Aspects (Stunning Methods for Poultry). Animals (Basel). 2015;5:1207–19.

92. Fossum O, Jansson DS, Etterlin PE, Vågsholm I. Causes of mortality in laying hens in
di�erent housing systems in 2001 to 2004. Acta Vet Scand. 2009;51:3.

93. De Mol RM, Schouten WGP, Evers E, Drost H, Houwers HWJ, Smits AC. A computer model
for welfare assessment of poultry production systems for laying hens. NJAS - Wageningen
Journal of Life Sciences. 2006;54. p. 157–168.

94. How Will Hen Welfare Be Impacted by the Transition to Cage-Free Housing? [Internet].
Open Philanthropy. 2017 [cited 2020 Jan 30]. Available from:
https://www.openphilanthropy.org/focus/us-policy/farm-animal-welfare/how-will-hen-
welfare-be-impacted-transition-cage-free-housing

95. Poultry Science - Journal - Elsevier [Internet]. [cited 2020 Jan 30]. Available from:
https://www.journals.elsevier.com/poultry-science

96. Meseret S. A review of poultry welfare in conventional production system. Livestock Res
Rural Dev [Internet]. researchgate.net; 2016; Available from:
https://www.researchgate.net/profile/Selam_Meseret/publication/311321712_A_review_of
_poultry_welfare_in_conventional_production_system/links/58419bc908ae8e63e6218f2

http://lawcommissionofindia.nic.in/reports/Report269.pdf
https://animalcharityevaluators.org/charity-review/mercy-for-animals/
https://animalcharityevaluators.org/wp-content/uploads/2019/12/anima-international-programs-and-accomplishments-2018-2019.pdf
https://animalcharityevaluators.org/wp-content/uploads/2019/12/anima-international-programs-and-accomplishments-2018-2019.pdf
https://www.openphilanthropy.org/2017-report-consciousness-and-moral-patienthood
https://docs.google.com/spreadsheets/d/10ahiG9uVDNnLKX1uxgEzmRd5YZjEql9aFFtI4ny_dYM/edit
https://docs.google.com/spreadsheets/d/10ahiG9uVDNnLKX1uxgEzmRd5YZjEql9aFFtI4ny_dYM/edit
https://academic.oup.com/ps/article/90/1/278/1513952
https://www.openphilanthropy.org/focus/us-policy/farm-animal-welfare/how-will-hen-welfare-be-impacted-transition-cage-free-housing
https://www.openphilanthropy.org/focus/us-policy/farm-animal-welfare/how-will-hen-welfare-be-impacted-transition-cage-free-housing
https://www.journals.elsevier.com/poultry-science
https://www.researchgate.net/profile/Selam_Meseret/publication/311321712_A_review_of_poultry_welfare_in_conventional_production_system/links/58419bc908ae8e63e6218f2e.pdf
https://www.researchgate.net/profile/Selam_Meseret/publication/311321712_A_review_of_poultry_welfare_in_conventional_production_system/links/58419bc908ae8e63e6218f2e.pdf


CE Research Report: Animal Welfare - Feed Fortification, 2020 Page 32

e.pdf

97. Nightingale TE, Littlefield LH, Merkley JW, Richardi JC. Immobilization-induced bone
alterations in chickens. Can J Physiol Pharmacol. 1974;52. p. 916–919.

98. Sherwin CM, Richards GJ, Nicol CJ. Comparison of the welfare of layer hens in 4 housing
systems in the UK. Br Poult Sci. 2010;51. p. 488–499.

99. Patwardhan D, King A. Review: feed withdrawal and non feed withdrawal moult. Worlds
Poult Sci J. Cambridge University Press on behalf of World’s Poultry Science Association;
2011;67. p. 253–268.

100. Webster AB. Physiology and behavior of the hen during induced molt. Poult Sci. 2003;82.
p. 992–1002.

101. Taste - Introduction to Animal Behaviour: Domestication, Behaviour Development and
Learning, the Senses | Coursera [Internet]. Coursera. [cited 2020 Jan 30]. Available from:
https://www.coursera.org/learn/chickens/lecture/dBWF9/taste

102. Nicol CJ. The Behavioural Biology of Chickens. Kindle. CABI; 2015.

103. Green LE, Lewis K, Kimpton A, Nicol CJ. Cross-sectional study of the prevalence of
feather pecking in laying hens in alternative systems and its associations with management
and disease. Vet Rec. 2000;147. p. 233–238.

104. Davis NJ, Prescott NB, Savory CJ, Wathes CM. Preferences of Growing Fowls for
Di�erent Light Intensities in Relation to Age, Strain And Behaviour. Anim Welf. 1999;8. p.
193–203.

105. Communication - Behaviour Patterns of Chickens, Part 1 | Coursera [Internet]. Coursera.
[cited 2020 Jan 30]. Available from:
https://www.coursera.org/lecture/chickens/communication-1FhmV

106. Broiler Feeding Behaviour - Behaviour Patterns of Chickens, Part 1 | Coursera
[Internet]. Coursera. [cited 2020 Jan 30]. Available from:
https://www.coursera.org/lecture/chickens/broiler-feeding-behaviour-OqXEz

107. How Will Hen Welfare Be Impacted by the Transition to Cage-Free Housing? [Internet].
Open Philanthropy. 2017 [cited 2020 Jan 30]. Available from:
https://www.openphilanthropy.org/focus/us-policy/farm-animal-welfare/how-will-hen-
welfare-be-impacted-transition-cage-free-housing

108. 2017 Report on Consciousness and Moral Patienthood [Internet]. Open Philanthropy.
2018 [cited 2020 Jan 30]. Available from:
https://www.openphilanthropy.org/2017-report-consciousness-and-moral-patienthood

109. U.S. Broiler Performance [Internet]. The National Chicken Council. [cited 2020 Jan 30].
Available from:
https://www.nationalchickencouncil.org/about-the-industry/statistics/u-s-broiler-perfor

https://www.researchgate.net/profile/Selam_Meseret/publication/311321712_A_review_of_poultry_welfare_in_conventional_production_system/links/58419bc908ae8e63e6218f2e.pdf
https://www.coursera.org/learn/chickens/lecture/dBWF9/taste
https://www.coursera.org/lecture/chickens/communication-1FhmV
https://www.coursera.org/lecture/chickens/broiler-feeding-behaviour-OqXEz
https://www.openphilanthropy.org/focus/us-policy/farm-animal-welfare/how-will-hen-welfare-be-impacted-transition-cage-free-housing
https://www.openphilanthropy.org/focus/us-policy/farm-animal-welfare/how-will-hen-welfare-be-impacted-transition-cage-free-housing
https://www.openphilanthropy.org/2017-report-consciousness-and-moral-patienthood
https://www.nationalchickencouncil.org/about-the-industry/statistics/u-s-broiler-performance/


CE Research Report: Animal Welfare - Feed Fortification, 2020 Page 33

mance/

110. Gregory NG, Austin SD. Causes of trauma in broilers arriving dead at poultry processing
plants. Vet Rec. 1992;131. p. 501–503.

111. Poultry Science - Journal - Elsevier [Internet]. [cited 2020 Jan 30]. Available from:
https://academic.oup.com/ps/article/78/3/336/1548663

112. Animal_Welfare_and_Meat_Science.pdf [Internet]. Google Docs. [cited 2020 Jan 30].
Available from:
https://drive.google.com/file/d/1r9xeSKPYd_WF45n0oAkz-CJ1VGmSaytf/view?usp=sharing

113. Riddell C, Springer R. An epizootiological study of acute death syndrome and leg
weakness in broiler chickens in western Canada. Avian Dis. 1985;29. p. 90–102.

114. National survey of leg problems. Pigs and Poultry [Internet]. 1993; Available from:
http://en.cnki.com.cn/Article_en/CJFDTotal-GWXM199306016.htm

115. Poultry Science - Journal - Elsevier [Internet]. [cited 2020 Jan 30]. Available from:
https://academic.oup.com/ps/article-abstract/67/9/1243/1524836

116. Greenlees KJ, Eyre P, Lee JC, Larsen CT. E�ect of age and growth rate on myocardial
irritability in broiler chickens. Proc Soc Exp Biol Med. 1989;190. p. 282–285.

117. Boersma S. Managing rapid growth rate in broilers. World poultry. 2001;17. p. 20–21.

118. Weeks C, Butterworth A. Measuring and Auditing Broiler Welfare. CABI Pub.; 2004.

119. Havenstein GB, Ferket PR, Scheideler SE, Larson BT. Growth, livability, and feed
conversion of 1957 vs 1991 broilers when fed “typical” 1957 and 1991 broiler diets. Poult Sci.
1994;73. p. 1785–1794.

120. Bessei W. Welfare of broilers: a review. Worlds Poult Sci J. Cambridge University Press on
behalf of World’s Poultry Science Association; 2006;62. p. 455–466.

121. Rauw WM, Kanis E, Noordhuizen-Stassen EN, Grommers FJ. Undesirable side e�ects of
selection for high production e�ciency in farm animals: a review. Livestock Production
Science. 1998;56. p. 15–33.

122. Qureshi MA, Havenstein GB. A comparison of the immune performance of a 1991
commercial broiler with a 1957 randombred strain when fed “typical” 1957 and 1991 broiler
diets. Poult Sci. 1994;73. p. 1805–1812.

123. Knowles TG, Kestin SC, Haslam SM, Brown SN, Green LE, Butterworth A, et al. Leg
disorders in broiler chickens: prevalence, risk factors and prevention. PLoS One. 2008;3. p.
1545.

124. Sanotra GS, Lund JD, Ersbøll AK, Petersen JS, Vestergaard KS. Monitoring leg problems
in broilers: a survey of commercial broiler production in Denmark. Worlds Poult Sci J.
Cambridge University Press on behalf of World’s Poultry Science Association; 2001;57. p.

https://www.nationalchickencouncil.org/about-the-industry/statistics/u-s-broiler-performance/
https://academic.oup.com/ps/article/78/3/336/1548663
https://drive.google.com/file/d/1r9xeSKPYd_WF45n0oAkz-CJ1VGmSaytf/view?usp=sharing
http://en.cnki.com.cn/Article_en/CJFDTotal-GWXM199306016.htm
https://academic.oup.com/ps/article-abstract/67/9/1243/1524836


CE Research Report: Animal Welfare - Feed Fortification, 2020 Page 34

55–69.

125. Kestin SC, Knowles TG, Tinch AE, Gregory NG. Prevalence of leg weakness in broiler
chickens and its relationship with genotype. Vet Rec. 1992;131. p. 190–194.

126. Danbury TC, Weeks CA, Chambers JP, Waterman-Pearson AE, Kestin SC. Self-selection
of the analgesic drug carprofen by lame broiler chickens. Vet Rec. 2000;146. p. 307–311.

127. McGeown D, Danbury TC, Waterman-Pearson AE, Kestin SC. E�ect of carprofen on
lameness in broiler chickens. Vet Rec. 1999;144. p. 668–671.

128. Julian RJ. Valgus-varus deformity of the intertarsal joint in broiler chickens. Can Vet J.
1984;25. p. 254–258.

129. Poultry Science - Journal - Elsevier [Internet]. [cited 2020 Jan 30]. Available from:
https://academic.oup.com/ps/article/77/12/1773/1567662

130. Duncan IJH. Animal Welfare Issues in the Poultry Industry: Is There a Lesson to Be
Learned? J Appl Anim Welf Sci. Routledge; 2001;4. p. 207–221.

131. (Woodhead Publishing Series in Food Science, Technology and Nutrition) Joy
Mench-Advances in Poultry Welfare-Woodhead Publishing (2017).pdf [Internet]. Google
Docs. [cited 2020 Jan 30]. Available from:
https://drive.google.com/file/d/19QOQh0_2QaeeAl-75hDaRfqs97bY64P-/view?usp=sharin
g

132. Poultry Science - Journal - Elsevier [Internet]. [cited 2020 Jan 30]. Available from:
https://academic.oup.com/ps/article/45/6/1391/1517386

133. Mench JA. Research note: feed restriction in broiler breeders causes a persistent
elevation in corticosterone secretion that is modulated by dietary tryptophan. Poult Sci.
1991;70. p. 2547–2550.

134. Savory CJ, Maros K. Influence of degree of food restriction, age and time of day on
behaviour of broiler breeder chickens. Behav Processes. 1993;29. p. 179–189.

135. Savory CJ, Maros K, Rutter SM. Assessment of Hunger in Growing Broiler Breeders in
Relation to a Commercial Restricted Feeding Programme. Anim Welf. 1993;2. p. 131–152.

136. Poultry Genetics, Breeding and Biotechnology. Available from:
http://base.dnsgb.com.ua/files/book/Agriculture/Animal-Agriculture/Poultry-Genetics-Bre
eding-and-Biotechnology.pdf

137. A Growing Problem - Selective Breeding in the Chicken Industry: The Case for Slower
growth. Available from:
https://www.aspca.org/sites/default/files/chix_white_paper_nov2015_lores.pdf

138. Harris C. Broiler Production and Management [Internet]. 2020 [cited 2020 Jan 30].
Available from:

https://academic.oup.com/ps/article/77/12/1773/1567662
https://drive.google.com/file/d/19QOQh0_2QaeeAl-75hDaRfqs97bY64P-/view?usp=sharing
https://drive.google.com/file/d/19QOQh0_2QaeeAl-75hDaRfqs97bY64P-/view?usp=sharing
https://academic.oup.com/ps/article/45/6/1391/1517386
http://base.dnsgb.com.ua/files/book/Agriculture/Animal-Agriculture/Poultry-Genetics-Breeding-and-Biotechnology.pdf
http://base.dnsgb.com.ua/files/book/Agriculture/Animal-Agriculture/Poultry-Genetics-Breeding-and-Biotechnology.pdf
https://www.aspca.org/sites/default/files/chix_white_paper_nov2015_lores.pdf


CE Research Report: Animal Welfare - Feed Fortification, 2020 Page 35

http://www.thepoultrysite.com/articles/155/broiler-production-and-management/

139. Lacy MP. Broiler Management. In: Bell DD, Weaver WD, editors. Commercial Chicken
Meat and Egg Production. Boston, MA: Springer US; 2002. p. 829–68.

140. Calnek BW. Diseases of Poultry. Iowa State University Press; 1991.

141. Lara LJ, Rostagno MH. Impact of Heat Stress on Poultry Production. Animals (Basel).
2013;3. p. 356–369.

142. Animal Welfare Standards: A Comparison of Industry Guidelines and Independent
Labels [Internet]. Google Docs. [cited 2020 Jan 30]. Available from:
https://drive.google.com/file/d/1uUe2NBGpgypnRkUUq6wjejilcliSu-0G/view?usp=sharing

143. 2019 animal funding [Internet]. Google Docs. [cited 2020 April 17]. Available from:
https://docs.google.com/spreadsheets/d/1p7pxqGWc5Oh0bUdGGI-BmyviGwzznjqb1aFmeio
ZuRk/edit?usp=sharing

144. Cost of production e�ects [Internet]. Google Docs. [cited 2020 April 17]. Available from:
https://docs.google.com/document/d/10k_4piRa6GT6uuuINRQkGnocRRpJQYssbgjZW1b5JQ
I/edit?usp=sharing

145. Online Ads Impact [Internet]. Google Docs. [cited 2020 April 17]. Available from:
https://docs.google.com/spreadsheets/d/1iNDQIt9MRD4r1ws5M_2hQ-MNjMY-bcUra0fpO
mF4Am0/edit#gid=0

146. Price elasticities of demand [Internet]. Google Docs. [cited 2020 April 17]. Available
from:
https://docs.google.com/spreadsheets/d/14aatTggBEI_1-duNm-C5ooaFb0RyGC1rC1NQeY5t
Q4A/edit?usp=sharing

147. Cross-price elasticity [Internet]. Google Docs. [cited 2020 April 17]. Available from:
https://docs.google.com/spreadsheets/d/1ghiCYJeLt25YauXOEZQS7Ew3ftQTuoqRZ8pp29XL
8p0/edit?usp=sharing

148. E�ective Animal Advocacy Nonprofit Roles Spot-Check - EA Forum [Internet]. [cited
2020 May 13]. Available from:
https://forum.e�ectivealtruism.org/posts/jT2hFsYbi3mKTy3s9/e�ective-animal-advocacy
-nonprofit-roles-spot-check

http://www.thepoultrysite.com/articles/155/broiler-production-and-management/
https://drive.google.com/file/d/1uUe2NBGpgypnRkUUq6wjejilcliSu-0G/view?usp=sharing
https://docs.google.com/spreadsheets/d/1p7pxqGWc5Oh0bUdGGI-BmyviGwzznjqb1aFmeioZuRk/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1p7pxqGWc5Oh0bUdGGI-BmyviGwzznjqb1aFmeioZuRk/edit?usp=sharing
https://docs.google.com/document/d/10k_4piRa6GT6uuuINRQkGnocRRpJQYssbgjZW1b5JQI/edit?usp=sharing
https://docs.google.com/document/d/10k_4piRa6GT6uuuINRQkGnocRRpJQYssbgjZW1b5JQI/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1iNDQIt9MRD4r1ws5M_2hQ-MNjMY-bcUra0fpOmF4Am0/
https://docs.google.com/spreadsheets/d/1iNDQIt9MRD4r1ws5M_2hQ-MNjMY-bcUra0fpOmF4Am0/
https://docs.google.com/spreadsheets/d/14aatTggBEI_1-duNm-C5ooaFb0RyGC1rC1NQeY5tQ4A/edit?usp=sharing
https://docs.google.com/spreadsheets/d/14aatTggBEI_1-duNm-C5ooaFb0RyGC1rC1NQeY5tQ4A/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1ghiCYJeLt25YauXOEZQS7Ew3ftQTuoqRZ8pp29XL8p0/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1ghiCYJeLt25YauXOEZQS7Ew3ftQTuoqRZ8pp29XL8p0/edit?usp=sharing
http://paperpile.com/b/cqrz7Y/orOe
https://forum.effectivealtruism.org/posts/jT2hFsYbi3mKTy3s9/effective-animal-advocacy-nonprofit-roles-spot-check
https://forum.effectivealtruism.org/posts/jT2hFsYbi3mKTy3s9/effective-animal-advocacy-nonprofit-roles-spot-check

