
INTER ACTIVE WHITEPAPER

Bringing Cultural Context  
to Artificial Intelligence
INDIGENOUS KNOWLEDGE GR APH DEMO

How creating structure around the stories of our ancestors  
can foster deeply inclusive cultural intelligence in machines  
and conversational AIs
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We need a global-denominator of perspective 
that becomes more inclusive and valuable with 

each and every contribution. The way tribal 
people think globally is muted, even though our 
first-voices are indistinguishable from the natural 

order of the earth.

Tracy Monteith

SENIOR SOF T WARE ENG INEER AT MICROSOF T,  
AND MEMBER OF THE E A STERN BAND CHEROKEE
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C O N T E N T S

IN ALIGNMENT WITH THESE SUSTAINABLE DEVELOPMENT GOALS (SDGs)
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W E L C O M E

A s the storytelling species, human beings 
transmit knowledge to succeeding generations 

through stories. Culture informs us and it will always 
seep into our stories, through the phrases and 
tropes we might use to create them. Narratives 
occur everywhere. 

We understand that our path forward requires 
acknowledgment that culture is an absolutely vital 
part of AI as it continues to interface with us more 
and more. To understand humans, you need to 
understand culture, and you need to collect and 
process masses of data that have been annotated by 
cultural experts. Scientists need to work with those 
cultural experts in order to develop computational 
models that can comprehend these narratives.

If we look at the way AI systems are being developed 
today, we can see it is only a matter of time until 
citizens across the world will influence how AI 
services and solutions are being designed, created, 
and sold. This means cultural relevancy will need to 
be a two-way street for AI solutions to speak to the 
global public.

We have invited cultural experts and technologists 
to share their stories and encourage nations to look 
at creating cultural engines that will systematically 
and in a decentralized way be able to gather publicly 
available stories, and source new ones through data 
competitions. 

The genesis of our Indigenous Knowledge Graph  
was in Baltimore, Maryland, at Morgan State 
University in April 2018. At IVOW AI, we invited AI 
scholars, storytellers, business leaders, academics 
and students to gather for a daylong symposium on 
Cultural AI. As part of the summit we presented on 
the notion of a cultural engine. Our work continued 
in 2019 at the AI for Good Summit in Geneva and 
extended to 2020 where we brought together six 
cultural experts and technologists to build the 
foundations of an Indigenous Knowledge Graph with 
an emphasis on the SDGs and the evolution of food. 

Our goal was to show how creating structure 
around our stories can foster reasoning and cultural 
intelligence in machines and conversational AIs. 

Davar Ardalan is Founder and Storyteller in Chief at 
IVOW AI, along with Team IVOW: Kee Malesky, Nikki 
McLay, Karim Ardalan, Nisa McCoy, Robert Malesky

A C K N O W L E D G E M E N T S 

Our work has continued thanks in part to the support of XPrize’s Anousheh Ansari and Amir Banifatemi  
and ITU’s Ahmed Riad. We are thrilled to be presenting our Indigenous Knowlege Graph demo as part 
of the AI For Good Virtual Summit in June 2020.
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The story of our Indigenous Knowledge 
Graph demo is shared via Sina, our 
Conversational AI. 

P I C T U R E D  TOP ROW: Wolfgang Victor Yarlott, Alva Lin, Chamisa Edmo. 

BOTTOM ROW: Nikki McLay, Tracy Monteith, Kee Malesky. RIGHT: Davar Ardalan.

A N  I N T R O D U C T I O N

P R O J E C T  T E A M
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I N T R O D U C T I O N

W A T C H : 
I N D I G E N O U S  K N O W L E D G E 
G R A P H  D E M O

https://vimeo.com/419546665/f63baf554b
https://vimeo.com/419546665/f63baf554b
https://vimeo.com/419546665/f63baf554b
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W e believe the digital transformation of cultural 
knowledge into AI-suitable datasets is an 

important step in helping future machines like Sina, our 
digital storyteller, become aware of global cultures. 

With this in mind, we created the Indigenous Knowledge 
Graph to demonstrate how creating structure around 
stories can foster reasoning and cultural intelligence in 
machines and conversational AIs.

The focus for this demo was set on food knowledge 
of indigenous peoples. Even a fairly simple traditional 
recipe that has been passed down through generations 
represents a collection of components (ingredients, 

instructions, techniques, occasions), each of which has 
its own set of aspects relating to origin and tradition that 
differ from culture to culture. 

AI Researcher Victor Yarlott designed our Indigenous 
Knowledge Graph in Neo4j. 

“While it may seem obvious to us, as humans, that all the 
stories about food we’ve collected are, in fact, about food, 
machines start from zero knowledge about the world: and 
so, all the stories and recipes being tied to SDG2, Zero 
Hunger, give the machine additional information that may 
impact how it parses that information and where it might 
look to answer questions.”

C R E A T I N G  O U R 
I N D I G E N O U S  K N O W L E D G E  G R A P H

FORMATTING

Recipes were formatted 
to separate out four 
components: recipe 
title, recipe ingredients, 
instructions for 
preparation, and additional 
information. Stories were 
formatted to separate out 
title, author, secondary 
source, and story text.

TAGGING

Tags are information that is 
either added to or drawn from 
the recipe or story. Both recipes 
and stories were given a unique 
ID; a cultural source (e.g., the 
tribe of origin); information on 
what SDGs they might apply to; 
and a time period tag indicating 
if they are modern (e.g., a 
contemporary recipe), historical 
(e.g., a story from the past, 
but not as applicable today), 
or mythical (e.g., a legend or 
piece of folklore). Stories had a 
relations tag that contains either 
the ID of recipes or the name 
of what they are related to (e.g., 
a story might be related to the 
ingredient “corn”).

DIALOGFLOW

The stories were edited by 
our journalists manually and 
added to Dialogflow. In the 
future this process will be 
automated. In this way, the 
stories and recipes were fed 
to an NLP chatbot.

RESULT

Sina can share not only a 
recipe but a story that relates 
to the traditional origins of 
the recipe. See the example 
dialogue - transcribed from 
our current demo:

DATA GATHER ING

For version 0.1.0 we gathered 
stories that are either already 
in the public domain or were 
shared by our cultural experts. 
We focused on preparing 
recipes and stories for the 
system. Rather than an 
annotation, for the demo we 
used formatting and tagging 
of the data in a method that 
made it easier to ingest either 
manually or automatically. We 
used Neo4j as the basis for 
structuring the data. 

P R O C E S S
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S I N A  
S T O R Y T E L L E R
 
USER INPUT: Tell me a food story from the  
Navajo Nation.

SINA: Ok. A friend once told me that sheep symbolize 
mental and spiritual well-being. They nurture and clothe us, 
keep us warm, and provide companionship. I understand this 
is why such care is taken to raise, traditionally butcher, and 
serve mutton. I can share a mutton stew recipe if you’d like? 

USER INPUT: Yes. 

SINA: Here’s a family recipe from my friend Chamisa Edmo. 
Put 2 to 3 pounds of mutton, carrots, onions, potatoes, and 
fresh corn into a crockpot and cook for 4-6 hours until the 
meat is tender and falling off the bone. This savory recipe is 
best enjoyed at family gatherings with Navajo tortillas, called 
náneeskaadí. (naan-is-kah-deh). Do you want me to share a 
Cherokee food story now? 

USER INPUT: Thank you, Sina. Yes share a story from 
the Cherokee tradition.

SINA: There is a delicious Cherokee recipe from Mrs Clifford 
Hornbuckle for Fried Corn and Beans. It’s traditionally called 
Se-Lu A-Su-Yi Tu-Yu. To make it, you cook corn with beans 
and pumpkin until they’re soft, then add beaten walnuts, 
hickory nuts, and molasses for sweetness. I bet it’s delicious! 
Would you like to hear another story?

USER INPUT: Yes.

SINA: Do you know about the Three Sisters: corn, beans, 
and squash? Traditionally called Selu, Tuya, and Kayvsequa, 
they are planted very intentionally to promote sustainable 
soil fertility. Selu is first; she allows Tuya to climb toward the 
sun, Unelanunhi, while Kayvsequa’s giant leaves protect the 
dirt from drying out and allow the three sisters to flourish 
together.

USER INPUT: Incredible. Yes. Thank you, Sina. 

SINA: You’re welcome! If you want to learn more about our 
projects, please visit IVOW.ai. We have information about the 
Indigenous Knowledge Graph and more about the evolution 
of food in native traditions and how that relates to the 
United Nation’s Sustainable Development Goals.

S I N A

Hi! my name is Sina (SEE-nah). I was designed 
as an AI storyteller and built by journalists and 
developers at IVOW. I’m still a demo, but you 
can interact with me on Google Assistant by 

using the invocation phrase:

“OK Google: Talk to Sina Storyteller.”

CLICK HERE TO TRY

99

https://assistant.google.com/services/a/uid/000000e28bb73647?hl=en-US


“Stories are intricately woven in the human plan. The 
continuous dance of evolution requires creating our 
new common stories, and old and new stories often 

find each other in unexpected and serendipitous ways 
and help us unite with each other now and throughout 
history. Preserving stories will empower our continuous 

abilities to tell new ones. As AI is accompanying the 
transformation of humanity, we have an opportunity 
and obligation to let it learn those stories and help us 

with the journey ahead. The work IVOW AI is leading in 
this context is admirable and worthy of expanded  

global collaborations,” 

Amir Banifatemi

GENER AL MANAGER , INNOVATION & GROW TH AT XPRIZE
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Rosa Torres is defining and shaping the role of data artist with 
her distinct ability to intersect data, technology, and art. In this 
project, Rosa is beginning to transform the Indigenous Knowledge 
Graph data into an interactive art piece by capturing the design 
and shapes of a Fijian masi (tapa cloth) that inspired the IVOW 
team to show how cultures can be woven together. This 
traditional artwork fueled her inspiration to design and develop 
early renditions of what will hopefully be nurtured into an 
Indigenous Knowledge Graph data visualization masterpiece. Rosa 
Torres is the Data Product Owner at Vereti Concepts.

CLICK HERE TO VIEW THIS  PROJECT LIVE

PICTURED: Detail of Fijian masi used as inspiration.

1 .  G R A P H  I N  T A B L E A U

S I N A

V I S U A L I Z I N G  O U R 
I N D I G E N O U S  K N O W L E D G E  G R A P H

1 11 1

V I S U A L I Z I N G  T H E  G R A P H

https://public.tableau.com/profile/rosa.torres8407#!/vizhome/IKG_15905981081780/IKG?publish=yes


Created by Wolfgang Victor Yarlott - the interactive 
Neo4j graph shows the relationship between the SDGs, 
the recipes and ingredients, as well as the corresponding 
connections between cultural origins and traditional 
narrative. Combined as a whole these elements are what 
make up each story.

D E T A I L

1 .  G R A P H  I N  Neo4j

1 2

W H I T E  P A P E R  |  I N D I G E N O U S  K N O W L E D G E  G R A P H

1 2



Q & A  W I T H

WOLFGANG VICTOR 
YARLOT T

Q: Tell us about the ontologies behind our Indigenous 
Knowledge Graph and how this structure around our 
stories fosters cultural intelligence in machines and 
conversational AIs. 

A: The indigenous knowledge graph is an important 
foundational step towards building more culturally-aware 
intelligent agents, not only because it gives intelligent 
agents a broader view of the world, but also because it is 
a step towards structuring cultural data. In our demo, we 
include the sustainable development goals (SDGs) that 
are most relevant to each culture and recipe, and these 
end up acting as an ontology -- a way to sort information 
into logical hierarchical relationships. 

While it may seem obvious to us, as humans, that all the 
stories about food we’ve collected are, in fact, about food, 
machines start from zero knowledge about the world: 
and so, all the stories and recipies being tied to SDG #2, 
Zero Hunger, give the machine additional information that 
may impact how it parses that information and where it 
might look to answer questions. This structuring of data 
is important for many tasks such as question answering 
(as seen in our demo with Sina, but also with Siri, Cortana, 
and even IBM’s Jeopardy-winning Watson).

Q: Indigenous knowledge, for the most part, exists 
in the form of oral histories, ancient texts in original 
languages, paper archives, and unstructured 
Wikipedia entries. Your area of research is identifying 
and detecting cultural knowledge in narrative. Tell 
us about the Indigenous Knowledge Graph demo, 
what story you shared and how can the digital 
transformation into AI-suitable datasets represent an 
important step in helping future machines become 
aware of global cultures? 

A: For the demo, I chose publicly-available stories 
centered on the traditions of food: the mythology of 
food, the history of food, and how food is currently 
viewed. The difficulty is in ensuring that as our machines 
continue to interact with people and are expected to 
evolve as intelligent agents, they need to be aware not 
just of the cultural knowledge of those who develop 
them, but of many cultural customs from around the 
world. Collecting cultural stories and making them easily 
accessible and usable increases the ability of researchers 
and engineers to bolster the cultural breadth of what they 
create.

Q: How can an indigenous knowledge graph on the 
evolution of food from the vantage point of publicly 
available stories and recipes help nurture sustainable 
actions and make AI more culturally aware? 

A: There is a lot of knowledge about sustainable living and 
traditions that is passed down through stories that are 
not widely known or spread. An intelligent agent with a 
breadth of cultural knowledge can not only interact in a 
culturally-aware manner, but also may be able to produce 
answers and solutions from other cultures.

Q: What AI tools and techniques are you applying 
to our Indigenous Knowledge Graph? (Culturally 
relevant tagging, annotating stories and recipes by 
technologists and storytellers, Neo4j is the relational 
database)

A: The tools and techniques being used are relatively 
basic: tagging data with relevant metadata (such as source 
and author), followed by insertion into a graph database. 
These techniques are intentionally basic to enable non-
experts to participate, but are an important step towards 

creating a repository of culturally-relevant data.

AI Researcher Florida International University, 
member of the Crow Tribe of Montana.
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Q & A  W I T H

TRACY MONTEITH

Tracy Monteith’s decades-long work as an innovative 
technologist and leader has produced unique results on 
a global scale. His passion for hackathons is shared with 
thousands of STEM-focussed tribal students across North 
America. Tracy was the driving force and technical-innovator 
behind the inclusion of the Cherokee Syllabary in Windows 
and Office, the first tribal language with that distinction. 
His work continues with enhancing polymorphic-languages 
preservation and dissemination through the infusion of 
appropriate technology into indigenous circles. 

Q: Indigenous knowledge, for the most part, exists in the 
form of oral histories, ancient texts in original languages, 
paper archives, and unstructured Wikipedia entries. 
Tell us about the Indigenous Knowledge Graph demo, 
what stories did you share and how could their digital 
transformation into AI-suitable datasets represents an 
important step in helping future machines become aware 
of global cultures?

A: The stories that I selected all share a common theme of 
respect for the interconnectedness of humans and earth. 
The Story of the First Strawberries is about the relationship 
between a couple and how forgiveness can make a bond 
stronger. As with all stories, there are layers of knowledge 
intertwined with behaviors that will make us more connected 
with the bounty of nature. The Ginseng Story is about 
stewardship that ensures that future generations will have 
ginseng for their needs as a medicine. There is reverence for 
the process of gathering, done in respectful and consistent 
ways. The Three Sisters is a shared myth across many tribes 
and is a way of teaching sacrifice and a means of planting three 
crops in the same small mound of dirt. It teaches sustainability, 
organic fertilizing, water conservation, soil conservation, and 
nutrition. In addition to the mythology, I shared recipes that 

are thousands of years old and make use of ash as an additive. 
Even as a child we ate bean bread which was something that 
could ‘travel’ meaning be carried over a multi-day journey. 
When the Nut Moon arrived and fresh beans were no longer 
available, chestnuts and hickory nuts were substituted so it is 
a versatile recipe. Because this bread is made from corn meal, 
we retell the stories of the three sisters. Like all things that are 
tribal, the making of bean bread and planting gardens are done 
with the entire family and are multi-generational gatherings. 
The nourishment we share promotes our personal and social 
well-being as well as rewinding the circle of life.     

Q: How can an expanded AI-powered indigenous 
knowledge graph on the evolution of food from the 
vantage point of stories and recipes help nurture 
sustainable actions and preserve cultural knowledge?

A: I have always seen technology as a hammer that can be 
used to demolish and to construct, and feel that AI is an 
extension of that concept. We were fortunate to have our own 
written language to record and share our traditional stories. 
The Cherokee tribe was printing a bilingual newspaper by 1828 
so we have a history of leveraging technology to preserve 
our traditions and perspectives. Today AI will be the current 
iteration of that concept.   

Q: Given your pioneering work bringing the Cherokee 
language into Microsoft Windows and Office 365, what 
promise does our IKG demo hold? Could open data story 
competitions help build culturally aware AI datasets and 
bring us closer to building AI solutions that are more 
inclusive of indigenous knowledge using publicly available 
data or first party data? 

A: One of the main reasons for my work to bring the Cherokee 
language into the operating system was to teach future 
generations that culture and technology can be intertwined 
to make both more valuable. The first translation project 

Senior Software Engineer at Microsoft, and 
member of the Eastern Band Cherokee.



P I C T U R E D 
Traditional  Cherokee arts and crafts objects 

from Tracy’s personal collection.
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I worked on involved 40 stories written in the Cherokee 
Syllabary. It took a small team of Cherokee speakers one 
year to complete that project. From that experience it was 
clear that we needed a better way, since there are over two 
million documents that need translation. I put together a 
pilot-project that involved machine-learning-based translation 
that led to an AI version of the translator. Like all things tribal 
there is a multi-generational effort to claw back our history 
and know the first-person version of what life was like for 
the 18th century Cherokee people. AI technology will be the 
driver of that capability and in that process, we will build an 
entire new generation that chooses to use technology for 
understanding our past and securing our future.

Q: Is there promise in making future conversational 
interfaces more culturally aware of your traditions and 
stories that are already in public domain?

A: The nature of humanity is to tell stories. In a way it is the 
most valuable part of society to listen to others so that we 
can make connections. All cultures tell stories in a wide array 
of ways. Just as fine art tells a story, so does graffiti. Oral 
traditions are the oldest form of communication that bonds 
us together. Much of the history of oral traditions is lost to 
time and as we structure and share our stories, the whole of 
humanity can contribute to the shared narrative.  



Q & A  W I T H

CHAMISA EDMO

Q: Indigenous knowledge, for the most part, exists in the 
form of oral histories, ancient texts in original languages, 
paper archives, and unstructured Wikipedia entries. 
Tell us about the Indigenous Knowledge Graph demo, 
what stories did you share and how could their digital 
transformation into AI-suitable datasets represent an 
important step in helping future machines become aware 
of global cultures? 

A: The Indigenous Knowledge Graph is focused on unifying 
open-source, traditional knowledge in a smart database. I 
focused on collecting stories from my tribal background; 
mainly utilizing published works that I’m familiar with, with 
permission. I think it’s important to create datasets that are 
representative of a wide breadth of world views. Since AI 
is quickly becoming the standard for decision-making and 
background analysis, having a broad representation of culture, 
identity, pronunciation, and language is imperative for creating 
unbiased tools.

Q: How can an expanded AI-powered Indigenous 
Knowledge Graph on the evolution of food from the 
vantage point of stories and recipes help nurture 
sustainable actions and preserve cultural knowledge? 

A: Culture is everything we do, stories we tell, the people 
and places we’re from. As leaders in this emerging tech, 
it’s our responsibility to guide ethical conversations so 
that indigenous voices are not displaced. I think preserving 
indigenous knowledge from indigenous perspectives will 
help build a rich cultural appreciation that makes our stories, 
recipes, and methodologies more accessible for one another.  

What I find most exciting is that this IKG has the potential 
to evolve beyond sharing stories and recipes to include 
topics like: farming or gardening methodologies, traditionally 
sustainable fishing practices, stories about successful 
community building projects, and even small pockets of 
language preservation. This is just one small step in a larger 
effort that we can’t fully imagine yet. There’s tremendous 
potential for creating and sharing sustainable, community-
based knowledge and the IKG creates a bridge for access.

Q: What was it like writing stories from your Navajo 
tradition for a Conversational AI?  

A: It’s been an enjoyable experience exploring how our stories 
can influence conversational AI. This project is creating 
discussion around AI with people who are not typically 
involved in the field and it’s felt like an invitation to clarify 
what AI is and what it does. The most exciting part is that 
it’s conversations outside of the “tech bubble” that lead to 
imaginative new AI applications.

Q:  In 2020, what promise does AI hold for a new 
oral tradition? Is there promise in making future 
conversational interfaces more culturally aware of your 
traditions and stories that are already in public domain?

A: It’s important to find ways to bring our oral traditions 
forward so the next generation can imagine how their voices 
can influence AI and the future. When done with permission, 
utilizing published and open source resources ensures that 
indigenous voices are not lost in our collective transition  
to a more digital and automated world.

Navajo, Blackfeet and Shoshone-Bannock 
developer and technologist based out of 
Albuquerque, New Mexico
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P I C T U R E D  T O P :  Shiprock by Lori Tapahonso. A B O V E :  Mutton sandwich by Lori Tapahonso; Nanes-kaadi, a traditional flatbread by Ashley Tso.
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Q & A  W I T H

ALVA L IM

Q: Indigenous knowledge, for the most part, exists in the 

form of oral histories, ancient texts in original languages, 

paper archives, and unstructured Wikipedia entries. Tell us 

about the Indigenous Knowledge Graph demo, what stories 

did you share and how could their digital transformation 

into AI-suitable datasets represents an important step in 

helping future machines become aware of global cultures? 

A: Indigenous knowledge and languages are “flashes of 

the human spirit, a vehicle through which the soul of each 

particular culture comes into the material world” (Prof Wade 

Davis, explorer and anthropologist). Flashes of the human 

spirit that are then transformed, added and evolved through: 

the sharing of songs and stories; in the way we gather and eat 

food; in the recipes, cooking techniques, and even in the way 

we care for and are looked after by animals and surrounding 

natural environment. The story that I included of bees and 

collecting honey by Cornélio de Jesus is an example of this. As a 

practitioner working with chefs and communities, I am excited 

by IKG’s potential to accumulate all this data into a digital 

platform of indigenous gastronomic and culinary knowledge.

Q: How can an expanded AI-powered indigenous 

knowledge graph on the evolution of food from the 

vantage point of stories and recipes help nurture 

sustainable actions and preserve cultural knowledge? 

A: From the 5,538 plant species that are known to be edible 

for humans, just three – rice, wheat and maize – provide more 

than 50% of the world’s plant-derived calories. National food 

systems all over are supplying less diverse food. Our diets 

have become monotonous and based on a few staple crops. 

It is a shock to realise that about one in three people on the 

planet suffers from some form of malnutrition — either 

undernutrition or overweight and obesity; 2.1 billion people 

are obese or overweight. At the same time, 2 billion people 

lack essential vitamins and minerals critical for growth and 

development, such as vitamin A, iron, and zinc. Often these 

forms of malnutrition co-exist. At the same time, our present 

day food system is the leading cause of deforestation and 

biodiversity loss globally. Even small changes in the way 

we all eat can make a significant contribution to healthier 

food systems. Ending hunger and malnutrition (Sustainable 

Development Goal 2) requires a strengths-based approach. 

Beginning with the truth that all the wisdom of all peoples can 

contribute to the well-being of all. The answers are there and 

we have to make sure they do not disappear. In light of the 

COVID19 pandemic, this is relevant now more than ever.  

There exists a tantalizingly diversity of leafy vegetables, fruits, 

tubers, grains, wild edibles; but it is at risk of disappearing 

and so too the knowledge surrounding it. Many of these 

species have been historically part of indigenous cultures and 

traditional diets, but most people today are simply not aware of 

their value. 

The scientific community has been building databases of 

nutrition information for neglected and underutilized food 

species and more recently, a Food Systems Dashboard (to 

be launched early June 2020) that will visualise the entire 

food system and give country profiles that tell a story about 

a country’s food system, including food supply chains, food 

environments, individual factors, consumer behaviour, diets 

and nutrition, and environmental, social, political and economic 

drivers. I can see the potential for expanding the AI-powered 

indigenous knowledge graph to relate these databases and 

platforms, amplifying the combined knowledge from science 

and traditional systems and identify patterns. This could have 

great value for policymakers and for the contributors of the 

indigenous and local knowledge. 

Co-Founder and Director of Agora Food  
Studio by the Timor-Leste Food Lab
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C O N T I N U E D  O V E R L E A F

P I C T U R E D 
R I G H T:  Moringa and corn, an 

Atauro heritage meal.  
M I D D L E :  Beeswax that will be 

cooked and served with beans. 
B E L O W : Members of Agora Food 

Studio in Timor-Leste.. 

Q: Given your pioneering work at the Agora Food Studio 
and the Timor-Leste Food Lab, and specifically your 
Impact Dashboard that uses data to show how your 
food lab  supported sustainable development goals, how 
would you like to see our IKG demo expanded? 

A: Agora Food Studio by the Timor-Leste Food Lab 
promotes the cultural value of indigenous food traditions 
and the environmental imperative of eating locally produced, 
seasonal food. Our ‘food studio - food lab’ connects local 
food champions, storytellers, academics, chefs, baristas, 
and technologists to achieve the SDGs -- specifically ending 
malnutrition and hunger (SDG2).  Using the power of an 
online Food Impact Dashboard, we measure the positive 
impact of people’s food choices. Through this tool we 
can illustrate that eating local foods can have marvelous 
multiplier effects: boosting the local agricultural economy, 
ensuring sustainable and inclusive growth (SDG8), 
sustainable cities and communities (SDG 11), taking climate 
action (SDG13), and responsibly consuming and producing 
(SDG12). A similar dashboard for IKG can be used to relate 
meta-data and quantify:
• stories, recipes, photos, videos recorded from all  

over the world 
• languages, dialects involved
• the number of people from different ethnolinguistic  

groups using the AI technology
• ingredients, culinary techniques, recipes, stories
• diversity of plant-based meals, nutritional benefits and 

contributions to the SDGs
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P I C T U R E D  
OPPOSITE: Rogerio Araujo shares his 

knowledge about the different beans available 
on the island of Atauro.

C O N T I N U E D

Tracking the data can show the patterns of the collective: the 
type of information contributed into the IKG and how it is 
used by people: number and type of stories/recipes uploaded 
or downloaded, types of questions asked of Sina, level of 
engagement (reactions, minutes spent reading, number of 
shares). Data can be further broken down into ‘by-whom’ 
(gender, geographic information, by sector, etc). 

Q: Is there promise in making future Conversational 
interfaces more culturally aware of traditions and stories 
that are already in public domain? In 2020, what promise 
does AI hold for a new oral tradition?

Timor-Leste is a small half-island nation blessed with an 
estimated 31 different languages and dialects. We have many 
stories and recipes that show the resilience and innovative 
spirit of the Timorese people and connection to place. By 
sharing stories through the Timor-Leste Food Innovators 
Exchange we restore confidence and pride in our indigenous 
foods. We learn about the complexities of how it is to eat: 
knowing when to look for specific ingredients, how to harvest 
them, the techniques for preparing and the cooking methods, 
the cultural rules on how they can be eaten. Most of this 
knowledge is oral and not written down.

Used appropriately, AI can lead to the co-creation of new oral 
traditions that combine the spoken word with existing online 
video platforms. For example, integrating with YouTube video 
recordings of food storytelling such as this one of an elder, 

Rogerio Gomes talking about the many varieties of wild and 
cultivated beans grown in Atauro Island. Rogerio is from the 
remote coastal village of Makili on the remarkably diverse -- 
linguistically and ecologically speaking -- island of Atauro. He is 
speaking in the national language, Tetun, but he refers to the 
different beans in his mother-tongue language of Resuk. 

Or videos by the younger generation like this food story on 
wild greens by Agora Food Studio’s Head Barista, Ekobeatus. 
Conversational interfaces on mobile applications like Sina 
can appeal to the younger generation in countries like 
Timor-Leste. Nearly 70% of the population is under 30 years 
of age. Total internet usage is 39% of the population and 
98% of those using social media access it by mobile phone. I 
see the greatest benefits from AI if the people who provide 
the knowledge can also be the end users of it. AI can help 
record indigenous knowledge and allow for anyone in the 
community to engage, explore, and add to it in the future. 

We also see AI-powered IKG integrating with existing GIS 
mapping technology (Google Earth, etc) to provide users 
with an immersive experience. A user could watch these 
videos and click on an ingredient, plant, woven fabric, etc., 
and/or ask Sina to provide more information about it in 
various languages (recipes, nutritional analysis, botanical, 
agriculture and harvest methods, stories). Done right, AI can 
be a way for humanity to benefit from a truly international 
education where everyone is heard, every culture has 
something to say.  
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https://www.youtube.com/watch?v=niTYr0eauNE&t=19s
https://www.youtube.com/watch?v=niTYr0eauNE&t=19s
https://www.youtube.com/watch?v=niTYr0eauNE&t=19s
https://www.youtube.com/watch?v=j5e4Zbbw9cg
https://www.youtube.com/watch?v=j5e4Zbbw9cg
https://www.youtube.com/watch?v=0rRSZ_eDXTM&t=13s
https://www.youtube.com/watch?v=0rRSZ_eDXTM&t=13s
https://devpolicy.org/timor-leste-and-its-growing-youth-bulge-20180220/
https://devpolicy.org/timor-leste-and-its-growing-youth-bulge-20180220/
https://www.facebook.com/media/set/?set=a.903535190092027&type=3
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THE STORY OF SAMOA IS  
WOVEN IN SAMOAN FOOD

The history of Samoa typifies ‘fa’ a Samoa’ - loosely 
translated to mean ‘the Samoan way’, fa’a Samoa is 
more profound than that. Fa’a Samoa implied a sense 

of deep, intrinsic pride in all that is Samoan. It is omnipresent 

and extends from the self to the community, and from the 

past to the future. Traditional, yet able to evolve, fa’a Samoa is 

inherent to Samoan thinking.1

The traditional Samoan diet, which evolved over thousands of 

years, was extremely healthy. Although it didn’t offer a large 

range of choices by modern standards, Samora’s tropical 

climate, fertile volcanic soils and unique range of ingredients 

meant that its staple foods (root crops, coconut, fruits and 

vegetables) provided meals that were rich in nutrients. Being 

an island nation, Samoans looked to the sea for most of their 

protein, though bats and indigenous birds (such as the ve’a) 

were also enjoyed. Food scarcity was rare, and malnutrition 

generally only occurred as a result of drought, cyclones or 

plant diseases. Such was the case for thousands of years.

Fuimaona Rosalio Me is an inspirational woman and one of 

the Pacific’s great unsung heroines. Her legacy at Women 

in Business Development provides a loving anchor to their 

network of organic farmers. Everyone knows her as Auntie 

Fui. She is an expert on traditional Samoan healing, whose 

philosophy underscores her commitment to organics in 

Samoa. 

Here she shares a recipe that embodies her approach with 

rich taro; soothing, healthy fresh coconut milk; and turmeric, 

a potent blood cleanser. These are just three of the essential 

ingredients in a healthy Samoan diet.  

Taro is the hero of the Samoan diet. Both the tuber (talo) 

and the leaves (lu’au) are an essential part of the country’s 

day-to-day food culture. The tuber is an important source 

of carbohydrates and fibre. With regular consumption, taro 

is also a good source of calcium and iron. Taro leaves are an 

excellent source of vitamins A and C, and also contain vitamins 

B1 and B2, as well as calcium, iron and come protein. Both 

the root and the leaves of taro must be well cooked before 

consumption as they contain oxalic acid in their raw state, 

which can cause an uncomfortable itchiness in the mouth and 

throat.

Coconuts (Niu, popo) are an essential component of Samoan 

cuisine. The value of coconuts is well understood in the 

Pacific. Eating coconuts helps Pacific people stay healthy. 

Coconuts are used at almost all stages of their development 

with each stage having different properties and uses. The juice 

of the green coconut (niu) is considered a functional food 

due to its large amount of vitamins and minerals. Drinking 

coconuts, which are ready to harvest at about six months, 

contain up to a litre of clear, sweet liquid often called coconut 

water or juice. Coconut water is a refreshing nutrient-rich 

drink containing vitamins C, B1, B2, niacin and iron. The 

sterile water in an immature coconut also has antiviral and 

antibacterial properties. Green coconut juice is fed to those 

suffering illness, particularly diarrhea. 

Ago or turmeric is commonly found in Samoan markets and is 

often called lega because of its bright yellow colour. Although 

commonly used as a spice in other parts of the world, in 

Samoa, turmeric is mainly used for medicinal purposes. The 

root is ground and mixed with coconut oil, and is applied to 

mouth and skin sores, lip blisters and inflammations. It can 

also be taken internally to treat conditions such as ulcers, 

diarrhea and urinary-tract problems.

The following excerpts are used with permission from Robert 
Oliver, world-renowned chef leading the Pacific Island Food 
Revolution project www.pacificislandfoodrevolution.com
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THE STORY OF SAMOA IS  
WOVEN IN SAMOAN FOOD

R E C I P E

Taro Cooked in Coconut Cream

Ingredients
2 medium-sized taro
Coconut cream from 2 coconuts or 2 cups coconut milk
A little sea salt
½ teaspoon ground turmeric (in Samoa use local wild 
turmeric, grated)
1 small onion, diced
1 cup water
 
Instructions
Peel taro and slice into small rounds.
Simmer in lightly salted water until just cooked (about 
20 minutes). Strain the taro. Add the coconut milk, 
onion, and turmeric to the pot with the taro slices.
Simmer for a further 3-4 minutes. Serve hot or cold.

1. Excerpts from Mea’ai Samoa, Recipes and Stories from the Heart of Polynesia (Published 2013 by Random House for (Godwit Books) by chef Robert Oliver 
with Dr. Tracy Berno and Shri Ram, promoting the food, organic farms, culture and people of Samoa. 
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ANCIENT PERSIAN 
WISDOM ON HEALTHY 
LIVING

G rowing up in an Iranian-American family in the 
Washington DC region, I was raised by matriarchs 

who taught us all about what to eat and how to stay 
healthy by not mixing certain tempered foods together.

Here’s an example: you avoid eating fish (fresh and 
moist) with yogurt (fresh and moist) because together, 
they can give you a stomach ache. For my whole life I’ve 
remembered these rules, and recognized for instance that 
the famous Persian walnut and pomegranate stew known 
as fessenjan is a balanced dish because walnuts are hot-
tempered and pomegranates are cold-tempered, which 
creates a healthy meal. Over the years however, I never 
came across any scientific proof in what I was told, so like 
many others, I ignored it and thought of it simply as an oral 
tradition that is commonly overlooked.   

Many years later, when I had developed a passion for food, 
cooking, and entertaining, I became more curious about 
how recipes and cooking techniques have been passed 
down from one generation to the next. It was during this 
time that I was introduced by author Laleh Bakhtiar to the 
Canon of Medicine written by the Islamic scholar Ibn Sina, 
known in the west as Avicenna. Laleh is my grandmother 
and also the editor of Avicenna’s Canon, the medical 
textbook used for over 700 years in Europe, an exceptional 
document in the history of medicine. Avicenna’s work was 
known to St Thomas Aquinas and other great medieval 
Christian and Jewish scholars. Through this book, my 
engagements with my grandmother, and additional 

research, I learned that Avicenna’s five-volume series was 
used by the medical profession for hundreds of years in 
Europe, but in modern times, the link between traditional 
medicine and natural healing and nourishing food has not 
been made or been understood by the general public.

When I read Avicenna’s Introduction to his Volume 2: 

Natural Pharmaceuticals, I was struck by a great moment of 
illumination. I realized that the connection between what I 
had heard so often growing up regarding food and cooking 
from my elders and the scientific origins of this theory was 
clearly being explained right in front of my eyes. It is with 
gratitude and appreciation that I am able to share with you 
this culinary revelation, originated over 1,000 years ago, in 
hopes that together we can educate and inspire others to 
eat and live a healthy and balanced lifestyle.

Samira Ardalan is co-owner at Star Nut  
Gourmet and Author of Avicenna Cuisine.
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E X A M P L E

Food Temperaments
Consider the following examples along  
with their hot and cold attributes:

Almond: moist; bitter is hot and dry

Artichoke: hot and moist

Asparagus: moderate (hot-cold)

Barberry: cold and dry

Barley: cold and dry

Butter: hot and moist

Celery: hot and moist

Cinnamon: hot and dry

Coriander: cold and dry

Dates: (unripe) cold and dry
Dill: hot and dry
Duck: hot

Lemon: hot and dry

Lettuce: cold and moist

Nutmeg: hot and dry

P I C T U R E D  TOP: Samira Ardalan and 
Laleh Bakhtiar (seated at front) with their family. 
ABOVE : Samira’s book, Avicenna Cuisine. 
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A B O U T

IVOW.AI
We are an early stage startup focusing on cultural intelligence in AI. 
Our go-to-market product, CultureGraph, is an Enterprise API Platform 
that enhances consumer engagement through the lens of culture. 
We address a much-needed market: the convergence of artificial 
intelligence to preserve culture with the need for marketers to better 
understand culture. IVOW stands for Intelligent Voices of Wisdom. 
Together with TopCoder, IVOW is leading a Women in History Data 
Ideation Challenge to gain new insights for AI products and solutions 
with a concentration on women. We are also co-chair of the Cultural 
Heritage and AI track at ITU’s AI For Good in 2020. We are Amazon 
Activate and Neo4j startups; as well as WAIAccelerate, the Women in AI 
accelerator; a KiwiTech Portfolio company; and incubating at  
We Work Labs in DC as we build our MVP. 

To learn more about our work email: davar@ivow.ai or follow

 www.ivow.ai

 @ivowai

 /ivowai

Sina Google Assistant

Indigenous Knowledge Graph Video

Indigenous Knowledge Graph on Tableau 

Pacific Island Food Revolution

Agora Food Studio

Ibn Sina’s Canon of Medicine translated by by Laleh Bakhtiar

Avicenna Cuisine by Samira Ardalan

Women in History Data Ideation Challenge

CONNECTIONS

CURRENT PROGRAM  
PARTICIPANTS WITH

THANKS TO OUR DATA 
CHALLENGE  PARTNERS COACH KATHY KEMPER
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https://www.ivow.ai/dataset-challenge.html
Davar@ivow.ai
http://www.ivow.ai
http://www.twitter.com/ivowai
https://www.facebook.com/ivowai
https://assistant.google.com/services/a/uid/000000e28bb73647?hl=en-US
https://vimeo.com/419546665/f63baf554b
https://public.tableau.com/profile/rosa.torres8407#!/vizhome/IKG_15905981081780/IKG?publish=yes
https://www.pacificislandfoodrevolution.com
https://www.timorlestefoodlab.com
https://www.kazi.org/product/canon-of-medicine-complete-5-volume-set/
https://www.amazon.com/Avicenna-Cuisine-Personalized-Guidebook-Balanced/dp/1567444105
https://www.ivow.ai/dataset-challenge.html


As we architect the future of artificial intelligence, it 
behooves us to remember our past and allow it to 

inform the future. I have been very fortunate that my 
parents Laleh Bakthiar and Nader Ardalan, nurtured 

in me a curiosity and love for cultural expression. 
Throughout his career as an architect, my father has 

always believed that local culture is as important 
a consideration as the economic, environmental, 

and social criteria when designing for the future. He 
believes that the increasing multiculturalism of our 

cities is making more important and urgent the need 
to recognize and address how citizens view themselves, 
their cultural heritage and others, and act accordingly.

Davar Ardalan
FOUNDER IVOW AI
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