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1. ABSTRACT
Livestock are a backbone for modern society. Extreme flooding is a problem for people that 
keep livestock, particularly in 3rd world areas. The flooding in Pakistan in 2010 was reported 
to have covered almost 1/5th of the country and killed around 1.2 million livestock, with many 
more again left facing starvation and disease. The owners of these animals relied completely 
on the income from their herds, so to lose them is a huge problem for the people. The owners 
are often reluctant to leave their animals, putting themselves at risk. A product that would pre-
vent livestock from being killed in floods would in turn prevent farmers from falling into debt, 
and cut their losses from flood damage. 

So the issue this project will be looking into is how to save livestock from death during flood-
ing. Now this is a wide topic, as there are many issues faced by farmers during flooding so the 
first order of business is to find a facet of flooding that is most devastating to livestock, and 
find how this can be solved with industrial design. 

This project will look into the root problems and issues of keeping livestock alive during a 
serious flood. This includes why they need to be saved, how people currently manage the 
situation, who is affected by this problem, including which species are more affected. As well 
as when and where flooding is a problem. And also the actual reasons flooding is a threat for 
livestock.

This research project will explore ways a person can more easily save his or her livestock ani-
mals, and look at the types of people this problem immediately threatens. This means looking 
at the lifestyles, income, wants and needs of the range of people groups who keep livestock. 
The project will address the problem internationally, as well as locally within New Zealand. 

The farming lifestyle will be studied and questioned to find exactly what the existing problems 
are. This will lead to the development of a product that directly meets the requirement of the 
user. The potential market for the product will be primarily farmers in poor areas who keep 
a small number of animals. This potential is extended however to farmers world wide, as it is 
a problem faced by all. Working along side people who have direct experience in a 3rd world 
flooding situation, as well as cattle farmers locally would be a huge benefit for the project. 

LEAD RESEARCH QUESTION
How can the danger of drowing and 
loss of feed due to extreme flooding be 
reduced for livestock by a simple prod-
uct without the need for excessive extra 
costs?

Sub Questions
-How to people currently deal with livestock 
during floods/what are the current solutions?

-What are the post flooding issues with live-
stock?

-What are the needs of farmers with livestock 
in a flooding situation?

-What is the cost of replacing livestock?

-What natural capabilitys do different live-
stock animals have in flood waters?

-What are the needs of livestock in a flooding 
situation?

-Is formal-aesthetics an issue for animal prod-
ucts?
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2. Problem Description.
In my preliminary research into this subject I have found there are two prominent subject 
areas that are a problems for livestock in floods. At this stage my aim is to research both to 
find what is more of an issue and for what people groups. These two problems or dangers are 
drowning, and livestock food shortage.
The different types of flooding are also very relevant to this project. There are six main cat-
egories of flooding, these are; Tidal, Fluvial, Groundwater, Sewer, Man made infrastructure 
and Pluvial flooding.  Flooding can vary from slowly rising ground floods that do not get 
very high, to a swollen river which can break its banks and raise enough to pull victims into 
the river flow. There are also flash floods, and monsoon or seasonal floods (which are a cause 
for all of these) 
The type of flooding that I see a good opportunity for a product is severe, sustained high 
level flooding (Pluvial Flooding). This is usually caused by high level rains coupled with a 
low pressure weather system and low absorbing land. It comes on very fast often with little to 
no warning.  (RIBA, 2009) There were two devastating examples of this in 2010. First was 
pakistan, of which one fifth was underwater, causing the deaths of over 1.2 million livestock 
and poultry. And the second was Queensland Australia, which at the end of 2010 experi-
enced very extreme flooding causing huge damage and loss of livestock and human life. 
Also with the expected rise in sea levels coastal and river flooding during rainy seasons is ex-
pected to go up. This rise can be seen in figure 1.  This forecast is good reason to be thinking 
about this issue now.
The unpredictable and global presence of flood threats is the underlying danger, as people 
worldwide in every industry are exposed to this same threat.

2.1 Stock drowning
Drowning is the first problem that comes to mind when thinking about extreme flooding of 
livestock, And in more severe flooding with extremely high water levels or fast moving water 
this is certainly a very immanent danger for livestock. The flooding that causes animals to 
drown is high level extreme flooding or flash floods. This normally coms on with little to no 
warning and can sweep livestock kilometers away and in mass numbers virtually overnight. 
This type of flooding will often recede quickly. 

Personal Motivation
I love social innovation and designing for the 
poor, and I like practical, usable products. A 
project like this will hopefully give me a foot 
in the door for a career in the social innova-
tion industry. It is a big undertaking for an 
industrial designer to tackle such a technically 
challenging problem, I understand this fully. 
However I feel that for me to take on a project 
that is bigger than me, I am forced to grow to 
meet the demands of the task, and as this is a 
time of learning for me it makes sense to take 
on such a project.

Fig.1 - Sea Level Rise
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An example of this kind of extreme flooding causing mass livestock drowning happened in 
Washington America in 2007. It was reported that many farms in the area lost most or all of 
their dairy cattle (J.P. 2007)
   
2.2 Fodder Supply
Livestock need grazing to eat, so during flooding their food source is under water. (Fig.2) 
In New Zealand and other developed countries this means that farmers have to feed their 
stock silage, hay or other feed that has to be purchased. The seriousness of the fodder situ-
ation is linked to the degree of flooding. For example in pakistan in 2010 fodder supplies 
where completely washed away and the ground was eroded so extremely from the flooding 
that there was no grazing for animals even when waters receded. The pakistan example is the 
more extreme and dangerous side of fodder shortage, but can be easily brought on by flood-
ing and heavy monsoon rains. So securing feed for animals is parallel to their secured safety 
in heavy flooding.

2.3 Human element.
As flooding is a holistic kind of disaster, meaning it literally affects everything it touches, 
Human life is also at risk. This is particularly pertinent in 3rd world areas where people do 
not have the right gear to look after themselves. Farmers in these poorer areas are also more 
reluctant to leave their animals behind. Therefore a product that could help save people as 
well as their livestock would be an added bonus. 
In Pakistan 2010 Mubasher Hasan wrote “I saw a woman with two cows were fleeing her 
home in knee-deep water in a village named Sial at the district Dadu in Sindh province. The 
woman was struggling to walk and manage her two livestock. At some point as per my worry 
she fell down, as the land under her feet was perhaps slippery and muddy.” and “which one 
should come first? human life or livestock? At least to some people here saving livestock 
means saving their own life because without those livestock living would be as difficult or 
equal to death.” This first hand account of a person saving her animals shows how important 
livestock is to a lot of people, and the risks they will take to secure them.

Fig.2 - Fodder Supply.
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2.4 First and Third World Comparison.
The severity of the problems for livestock brought on by flooding depends varyingly on geo-
graphical location, and infrastructural systems in place. In developed countries the problems 
brought on by flooding are generally less severe because 1st world places have insurance sys-
tems and a healthier economy to fall back on should its livestock be devastated by flooding. 
In poorer areas flooding is a much more severe threat for farmers and livestock. Farmers who 
own livestock on 3rd world areas have invested most if not all of their wealth in their animals, 
and rely heavily on them for a continuing income. 
So there is certainly a range of perspectives to tackle this problem from. My intent at the be-
ginning stages of the project is to look further into the problems from all sides, and through 
research boil my focus area down to a more specific problem and user group. In saying this 
however, It is said that everyone lives in a flood prone area, as the nature of the disaster is 
often very un-predictable.

2.5 Areas that Regularly get Extreme Flooding.
To conclude this section covering my description of the problem, I will go over the scale of 
flooding world wide using the following images to get a sense of where regular flooding oc-
curs. Following this is a map to show areas of the world that get flooded and rely on livestock 
production. Cross referencing these images will give a sense of the size of the potential mar-
ket and user group for my proposed project.

Fig.3 First world Livestock.

Fig.4 Third world Livestock.
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Fig. 5 This image shows areas of the world affected by flooding on a regular basis.
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Fig.6 Showing population density of Cattle.
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Fig.7. And this shows the previous two images overlapped. The areas marked green have high live-
stock populations and regular flooding.
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3 Current Solutions
People have had to save their animals from flood waters for hundreds of years, so naturally 
there are ways to do it. And there are some products developed for it also. But these are not 
readily available for farmers and are produced more for rescue professionals. For example in 
fig.8 the rescuers are practicing with inflatable buoyancy for horse rescue. 

3.1 products
Currently their does not seem to be any readily available consumer products on the market 
for saving livestock in extreme flooding. Specifically none available for farmers themselves 
to use. There are products that can be used indirectly to save livestock e.g. boats, buoyancy 
tubes, tire tubes, ropes, nets etc.. But none developed specifically for the task. 

3.2 Methods  
From my preliminary research into the topic I have not uncovered any standard or taught 
methods for saving livestock that are in severe flooding. With a good warning time owners 
will move their animals and feed to high ground, this is the first measure of defense. Farmers 
are generally very practical people and will make plans for securing their animals on a case 
by case basis using things that are available to them. livestock have been saved  from floods 
using helicopters, inflatable dinghies, life rings and good old rope.

 3.2.1 Boat
In Otago last year farmers where pulling sheep out of flood waters using small motor boats. 
This is a common method of helping livestock out of flood water. However boats are often 
not available in some areas or access to flooded areas may be difficult via boat. Or in some 
cases depending on location a boat may not be a commonly needed asset so people do not 
own them. The use of a boat is also governed by the weather and nature of the flood. I.e. rap-
idly moving waters make using an underpowered boat very dangerous for untrained users. 

Fig.8 - Horse Rescue

Fig.9 - Boat Rescue
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 3.2.2  Aid
When a severe flooding hits an area some form of outside help is almost always deployed at 
some scale. Aid in the form of feed for animals, boats, or transportation is often used to help 
farmers deal with the strain on their own resources or abilities. In third world areas there are 
non-profit groups often set up to help people in trouble, and these organizations have done a 
lot of good work during flood times, however they still rely on charitable giving and in terms 
of saving livestock aid workers and abilities are under the same constraints as the rest of the 
world.

4. Suitable Technologies and Production Methods
To define a suitable technology for this project at this early stage is foolish and difficult as 
I do not not currently know what my brief will look like and still need to define some user 
needs. I can however look at technologies, both emerging and established from the other di-
rection, comparing them to the problem to see if  there is a way to use them in livestock and 
flooding. 
Things like; Inflatable products/technologies, Flotation devices, emergency location devices, 
securing valuable possessions, Water tight technologies, and water products for other animals 
and purposes. 

4.1	Self	inflation	devices.
Self inflating personal flotation devices are common place on board large boats and racing 
yachts. They work with a small gas canister and a pressure sensor (fig 11), built into a light 
weight, low profile vest. When the vest goes under water the gas canister is opened inflating a 
tube to create buoyancy. I could se this technology possibly being of some use in this project 
if I find I want to float the animals.

4.2	Water	Proofing
There are several companies that sell flood protection gear and devices (fig.10) These prod-
ucts are made to create a barrier between valuables and flood waters. Other forms of water 
tight technologies are dry bags, and water proof cases for valuable electronics

Fig.11	-	Self	inflating	device

Fig.10	-	Water	Proofing
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4.4 Social Project Development Opportunity.
A very viable outcome option for this project could be a community driven product. Prod-
ucts like this a good for third world areas as it allows the users to create, change, adapt and 
expand the product to suit their needs and within their own means and budget. Community 
driven products are things like wells, bridges, community kitchens etc. These are all infra-
structural things, but there is no reason that the same approach cant be taken to a more 
consumer based product. A couple of examples are the infant warmer designed by ..... which 
is made from car parts. This allows poorer people to fix the warmer themselves when a part 
fails in it. Otherwise the warmer would be useless to them as soon as something fails in it, as 
they do not have the money or expertise to fix a technology that is foreign to them. Another 
example is a community in pakistan. During the 2010 floods this one community designed 
and built their own rafts using tractor tire tubes and bamboo frames. This product was useful 
to them as it was readily available from things they already had, it was versatile, they could 
have made it any way they wanted.

4.3 Location Devices - GPS.
Global Positioning systems could come to 
some use for locating livestock, particularly 
if the heard is big, after a severe flood so that 
food may be delivered. GPS receivers do not 
need to be very big, but can be expensive. 

Fig.12 - Home Built Rafts
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5 User Group
The user group I am designing for here is quite specific compared to other products. I am 
designing for people who keep livestock animals in flood prone areas. This could be part time 
farmers with only a few cattle or it could be full time farmers with thousands of acres of vari-
ous animals. I plan to narrow this down further as I get deeper into the project, eventually 
coming up with a project that is p[primarily suited to one type of farmer, but could still be 
utilized by other farmers. 

5.1 Fragmented Market 
The user group for my idea would be a fragmented one. On one side and my primary aim 
for the project is the third world users. This means understanding the needs and lifestyles 
of poor farmers, where they live, how they live, the climate, and nature of flooding they are 
likely to experience, and the income and resources they have. On the other side is the first 
world farmer. I would ideally like the product to be usable for this market as well. Having a 
fragmented market like this means the product may need to be in two versions, or supplied 
by different means. E.g, maybe the price first world farmers pay for the product is a subsidy 
for third world farmers so the poor do not have to pay a lot for it. 

5.2 Who would use it? Where would it be found?
In terms of who and where: anyone that owns livestock in flood prone areas. This means rich, 
poor, men, women, teenagers. It would be found outdoors, on or near livestock animals. So 
would have to be robust and weather resistant.

5.3	Benefits	for	User	Groups.
The intended benefits from this product for the user is that they could recover from a seri-
ous flood without having to replace lost or killed livestock, and they would have better means 
of feeding their livestock post flood. This could mean they could then sell a portion of their 
stock to pay for food for the rest, as opposed to replying on free hand outs to feed their ani-
mals. In a first world sense it would benefit the user by providing better heard management - 
knowing where their animals are. And cutting down on costly veterinary services for injured 
animals. Increasing animal health and productivity. 
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6. Ideas
Following is some quick rough sketches and ideas I have done already exploring the subject.
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6.1 Feasibility
Of these ideas shown feasibility is an issue, this boils down to what is technically possible using what materials and at what costs. I will discover the 
feasibility of ideas through my research methods.

6.2 More questions raised from brainstorms/initial sketching.
The following questions have been raised from my initial sketching. I possibly do no need to answer all these, but for further research they could be of 
some use providing purpose and justification for using research methods.

What happens when the animal struggles?

Is it ethical to save livestock from flooding if there is going to be a huge 
food shortage?

Is it more important to look after grain and feed stocks?

Design for infrastructure or consumer product?

Do farmers/owners need to be with their livestock during heavy flood-
ing?

Do animals or people need rescue first?/what degree of flooding can be 
withstood by each?

Can a diverse range of species use a single size/product?

What are the needs of livestock during heavy flooding?

What are the needs of farmers during heavy flooding?

How many animals do farmers keep?

What opportunities are their for community expanded projects?

Is flotation of animals required?

Do animals sustain any other kinds of injuries from heavy flooding?

How much time is there to fit a device to an animal during heavy flood-
ing?

How intuitive/trainable are various livestock?

How do I design for a completely un-intuitive end user? (livestock)

Can debris be an issue during heavy flooding?

What are the diversities in the needs of first and third world farmers?
Can both benefit from a single product?

Is training/education an issue?
 
How can I make sure the product will not be forgotten during dry peri-
ods? Or used for something else and not ready for un-expected flood-
ing?

Will people just sell it if it was given to them?
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7 RESEARCH METHODS. 
  
7.1 Suitable Methods.
The first part of this project is intensive research and idea generation. I aim to find out the 
needs of farmers and livestock, and dig deep into the topic of flooding and livestock. For this 
I will use a range of proven design research methods in conjunction with a planned timeline 
that I will follow to keep the project rolling. In this section of my proposal I will go over some 
of the methods i will use and what I want to achieve from them.

  7.1.1 Web Based Ethnography
For this project ideally one would use a lot of ethnography techniques, However these meth-
ods would be costly for this project as they require traveling around to talk and partake in 
farmers tasks, and experiencing flooding from a victims point of view. 
By using Web Based Ethnography I will find stories, accounts, photographs and videos from 
people around the world who have experiences they have shared online. I will also contact 
some of these people via email or phone and talk direct. With this method i aim to find out 
qualitative information and answer questions like; Is it ethical to save livestock when feed 
shortages are immanent?, What are the needs of farmers and livestock in floods?, What op-
portunities for community driven projects are there?

  7.1.2 Photo/Video Ethnography
For part of my research I would like to be around animals, try fitting covers etc to get a feel 
for what it is like trying to attach something to an animal. To document this ethnographic 
research i will use a video camera. This will involve finding a livestock farmer who is will-
ing to let me sit in on his or her work day or allow me to do some of the tasks involved with 
handling livestock.
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  7.1.3 Development Panel
Because of the global nature of the problem I want to tackle I will want to know the views 
and opinions of a range of farmers and people involved with livestock from different scenes 
of the world. To do this I will contact and establish an email based development panel. This 
group of people will be referred to throughout the project for feedback and expansion of 
ideas, drawings, photographs and any progressive point in the project. I aim for this panel to 
consist of 15-20 people from farming, veterinary, engineering or any industry with connec-
tion to livestock or flooding.

  7.1.4 Foreign Correspondence
This is integrated into my development panel. Currently I have an email reply from Paigaam 
Ministries in Pakistan who have offered their expert knowledge for any of my questions. This 
should prove very insightful for the project an my aim is to be in contact with a few more or-
ganizations from around the world. These contacts will also be contacted with specific ques-
tions and drawings for feedback separately from the entire development panel.

  7.1.5 Card Sort
I would like to use card sort for this project for finding the priority of things for farmers. For 
instance finding what is more important between saving all animals and no food, or all food 
and a few animals? I plan on conducting this card sort via email or possibly setting up a tem-
porary website where I could post a flash version of the card sort for people to do online.

  7.1.6 Competitor Reviews
This is not a super competitive market, But reviewing alternative methods, and products that 
solve similar problems is a good thing do look at doing as it will give me insight into techni-
cal aspects of the project and what people are willing to pay for what. Also looking at what 
people in poor areas buy with their money, what farming equipment they have and how it is 
designed would be useful for the project. This method would help to answer more complex 
social questions like how do i make sure people actually use the product? How do i give the 
product real practical value?
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  7.1.7 Expert Interviews
Talking to the experts is a must do for this subject, of which i have little to no prior knowl-
edge. I would like to interview experts in farming, vetting, engineering, and social work to get 
a good scope of insight. This method will answer more technical questions, like how does one 
fit harnesses to animals?, how much time is there?,

  7.1.8 Scenario - Story Boards
In the later concept design stage of the project I will use storyboards or simple animations to 
show how ideas work. As it is important to make sure everyone understands my concepts not 
just the professionals. 

  7.1.9 Technography
In the beginning stages of idea generation looking at current and emerging technology is 
a must as I want to make something that is innovative and sustainable. I will find this stuff 
through magazines, internet and books.

  7.1.10 Error Analysis. 
During the later stages of the project my design will be scrutinized and put into all kinds of 
different hypothetical situations to find any errors in the design. I will do this with the help of 
experts and the development panel. Using mockups, test rigs and photographs I will be able 
to show people my designs and ideas for critiquing. 



timeline here.

1 2 543 6 7 8 9 10 11 12 13 14 15

16 17 201918 21 22 23 24 25 26 27 28 29 30

Weeks.

Web Based Ethnography

Photo Ethnography

Development Panel

Card Sort

Compeditior Reviews

Expert
Interviews

Scenario Boards

Test Rigs

Technography

Error Analysis

7.2 Research Timeline

Semester One

Semester Two
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7.3 Testing Rigs
For testing my design I will need either an animal, or a substitute for an animal. And a simu-
lated flood environment. There is some ethical question in using a live animal in flood condi-
tions to see if my design works in saving its life, so at this stage I anticipate building or find-
ing a substitute dummy animal. Like a crash test dummy. This is assuming my product will 
be used directly with the animal. (It could still be something for food storage, or shelter) 
One idea I have for simulating a medium sized animal in flood conditions is to suspend the 
dummy animal from the Riverhead bridge (near my house)During the middle of the tide 
the water moves fast through here. Using a large sack or barrel filled with sand and balloons 
to simulate the dead weight of an animal I could test prototype mock ups to see how they 
perform in flood conditions. I have some experience in rigging and rope work as a sailer and 
climber so setting this up would be very possible for me.
This would answer and confirm technical questions like how much buoyancy is needed for 
an animal, and what would happen if the animal was to come loose? Or can a diverse range 
of species benefit from a single product? 

7.4 Development Panel Contacts.
This is list of the people and organizations I 
would like to invite to be on my development 
panel.

 Paul Fell (Chook) - Farmer
 Federated Farmers of NZ
 Rural Research Limited
 Ruakura Agricultural Research Center
 Chris Chitty - Engineer
 World Society for the Protection of  
 Animals (WSPA)
 Paigaam Ministries Pakistan
 Animal Welfare League Queensland
 Washington Farm Bureau
  -Estrella Family Creamery
  -Helsing Junction Farm
 Any livestock farmers in Otago region

Fig.13 - The Riverhead Bridge
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8 DESIGN PROCESS

 8.1 My Design Philosophy and Process
For me industrial design is a means of using my skill sets to be creative while helping people 
to have better lives. I like design that is based on solid user focused research, so the first and 
biggest step in my design process is research, this is in conjunction with creating and defining 
a written brief, with a set of defined criteria for the project. During this phase and continu-
ing on from it is the idea generation phase. I use sketching, model making and presentation 
of ideas to generate and refine a range of ideas. This will usually lead back into further more 
acute research on specific areas, i.e. materials, technologies, users etc. When I have two or 
three ideas that are good I will make a decision to take those few further and develop each 
to a more refined stage, while getting feed back from the development panel and making 
models and test rigs to try the ideas out in practicality. At this stage I present my work to the 
development panel and fellow designers to get feedback. I now choose one idea to take focus 
on developing into a final market ready product. Even at this end stage continuing research 
on the subject is necessary as this particular project is complex.

 8.2 Generation of Ideas
Generating ideas will be done through sketching and model making, and expanding into 
simple prototyping and using test rigs to check viability of ideas. I will present my ideas to 
my development panel via email in sketch and photograph form for evaluation and feedback. 
The beginning of the project will be about volume of ideas and then later narrowing down 
to eventually one final design. I also will ask other designers and development panel for ideas 
for this project, as i like to work collaboratively, as opposed to competitively.
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8.3 Competition element of project
I would like to enter the final design for this 
project in competitions. For this I will need 
good quality images and clear to understand 
explanations of how it works as it is a techni-
cal product. Competitions o would like to 
enter are; Dell Social Innovation Competition, 
entrees for this closed February 14th this year, 
which should coincide well for my final out-
come at the end of this year, giving me time to 
make any final adjustments judged from feed-
back I get. Dyson Awards, this closes in July I 
believe. and finally the Best Design awards, as 
i would like to hopefully get some local recog-
nition for my work as it applies to the farming 
industry in New Zealand.

8.4 The next step
After writing this proposal, I will continue 
with further in depth research and ideation as 
outlined previously. 

9 Outcomes of the Project.

9.1 Achievement Milestones
On the previous copy of my timeline I have plotted the key points and decision making dates 
I need to keep to. These include presentation dates, idea cut offs and decision times where i 
have to choose ideas to carry on and ditch the rest. 

9.2 End Result of Project 
Come end of the year i would like to have a full sized prototype or non-working model of my 
design as well as smaller scale models to show the working theory of the product. This as well 
as large scale images and posters showing the design i think will be good for exhibition as 
well as showing potential employers. The design will also be shown in my personal portfolio 
and website. At this stage I do plan on registering/protecting my final design to the highest 
degree I can afford. 
Any media recognition would be welcomed with the final design, as I would like the idea to 
develop further into post university work. Eventually I would like to have it made so it can 
actually help people.

10 Conclusion
In concluding this proposal. I plan on researching and designing a product to be use in sav-
ing livestock animals from severe flooding in third world and first world environments. I will 
begin with extensive research and idea generation and move into development and refining 
ideas down to a single finished product by the end of the second university semester. I will 
use a range of established design methods including collaboration with a development panel 
and testing of ideas using rigs and ethnography. By the end of the project I will have a fin-
ished product.
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