
Dr. Christy Caudill
cca udill@uwo.ca

Meeting The Cha llenges 
of the  UN SDGs Through 
Ethica l Ca rtogra phic And 
Remote Sensing Pra ctices

Session 8: Diversity, Ethics, a nd Equa lity
November 2 -4 , 2022 , Redla nds, CA, USA 



ANTÓNIO GUTERRES, THE SECRETARY-GENERAL OF THE UNITED 
NATIONS, ADDRESSED THE UN-GGIM DURING THE 1ST UNITED 
NATIONS WORLD GEOSPATIAL INFORMATION CONGRESS (2 018)

Yo u r  d e d ica t io n ,  e x p e r t ise  a n d  g u id a n ce —in  
g e o sp a t ia l d a ta ,  m e th o d s ,  fr a m e w o r k s ,  to o ls ,  
a n d  p la t fo r m s—is u r g e n t ly  n e e d e d .  

Th e  d a ta  n e e d s  fo r  th e  SDGs a r e  g r e a t ,  a n d  
t im e  is  n o t  o n  o u r  s id e .  Re lia b le ,  t im e ly ,  
a cce ss ib le  a n d  d isa g g r e g a te d  g e o sp a t ia l 
in fo r m a t io n  m u st  b e  b r o u g h t  to  b e a r  to  
m e a su r e  p r o g r e ss ,  in fo r m  d e cis io n -m a k in g  
a n d  e n su r e  e ffe ct iv e  a n d  in clu s iv e  n a t io n a l 
a n d  su b -n a t io n a l p r o g r a m s th a t  w ill ch a r t  
th e  p a th  to w a r d s  th e  'Ge o sp a t ia l W a y  to  a  
Be t t e r  W o r ld ' ,  t o  a ss is t  in  th e  im p le m e n ta t io n  
o f th e  SDGs,  a n d  t r a n sfo r m  o u r  w o r ld  fo r  th e  
b e t t e r .



Communities that have been subject to much 
e xtra c tion: da ta , knowle dge , a nd othe rwise

Indige nous Knowle dge  is incre a singly re cognize d 
a s a  pa ra lle l a nd e qua l knowle dge  syste m to tha t 
of We ste rn sc ie ntific  knowle dge

It ha s much to contribute  in its own right e spe cia lly 
on e nvironme nta l topics, a nd is much more  tha n a n 
a ffirma tion of We ste rn knowle dge

Eq u it a b le  Kn o w le d g e  
In fr a s t r u ct u r e



In seeking to build a knowledge infrastructure, and to share knowledge, and gain new knowledge and 
insights – a re  the  e thics surrounding Indige nous pe ople s inc lude d in this?

Rights e nshrine d in UN De cla ra tion on the  Rights of Indige nous Pe ople s a nd e sse ntia l to indige nous 
pe ople s’ right to se lf-de te rmina tion of the ir e conomic , politica l, socia l a nd cultura l de ve lopme nt —

that goes beyond economic and cultural development, 
to include real - time knowledge and data in all its forms

– What are methodologies by which these basic rights are upheld in an actionoable way?

- How might these transformative steps lead to real movement on achieving the SDGs and 
development of community -needs- informed policy?

Ch a lle n g e s  o f t h e  
UN S G Ds



Gregory Bateson (Cyberneticist, Technologist). 
Steps to an Ecology of the Mind 

Fa ce d  w ith  a n  im p o ssib le  sce n a r io ,  a n d  
im p o ssib le  t a sk ,  y o u  w ill b e  fo r ce d  to  
r e v o lu t io n ise  th e  w a y  y o u  th in k  in  o r d e r  to  
m o v e  o n .  Ra th e r  th a n  su g g e st  p u r e ly  
t e ch n ica l so lu t io n s  to  th e  w o r ld ’s  p r o b le m s,  
Ba te so n  h o p e d  th a t  h e  m ig h t  in sp ir e  u s  to  
sh ift  h o w  w e  e m p lo y  t e ch n o lo g y .  

Fo r ,  ‘th e  m a jo r  p r o b le m s in  th e  w o r ld ,’ h e  
w r o te  ‘a r e  th e  r e su lt  o f th e  d iffe r e n ce  
b e tw e e n  h o w  n a tu r e  w o r k s  a n d  th e  w a y  
p e o p le  th in k .’ An y  a t t e m p t  to  p u t  th in g s  r ig h t  
w ith  m o r e  t e h n o lo g ica l in te r v e n t io n s  in  th e  
sa m e  w a y s  ca n  o n ly  b e  a n o th e r  
m a n ife s ta t io n  o f th e  sa m e  w r o n g h e a d e d n e ss .  



Pyrne et al., 2016, Residential School Land Memory Atlas

It  h a s  b e e n  sa id  th a t  ca r to g r a p h y  is  in  th e  
m id st  o f a n  o n to lo g ica l cr is is ,  m e a n in g  th a t  it  
is  in  th e  m id st  o f a  r a d ica l t r a n sfo r m a t io n  
a w a y  fr o m  a  fo cu s  o n  r e p r e se n ta t io n ,  
co m m u n ica t io n  a n d  o b je ct iv ity  a n d  to w a r d  a  
fo cu s  o n  p e r fo r m a n ce ,  r e fle x iv ity  a n d  
n a r r a t iv e  – in  sh o r t ,  t o w a r d  a  r e la t io n a l 
a p p r o a ch  to  u n d e r s ta n d in g .

Th e  n e w  m o r a l co n scio u sn e ss  th a t  a t t e n d s  
th is  t r a n sfo r m a t io n  is  ch a r a cte r ize d  b y  a n  
o v e r a r ch in g  p r e o ccu p a t io n  w ith  p r o m o t in g  
ju s t ice ,  w h ich  in clu d e s  th e  e n h a n ce m e n t  o f 
a g e n cy  a n d  e m p o w e r m e n t ,  e sp e cia lly  in  
th o se  p e o p le s  w h o  h a v e  h is to r ica lly  b e e n  
su b ju g a te d  to  a  co lo n ia l a u th o r ity ,  w h ich  h a s  
in  co n sid e r a b le  p a r t  b e e n  ju s t ifie d  b y  co lo n ia l 
m a p s .  



Ho w  t h e n  sh o u ld  ca r t o g r a p h ic 
s cie n ce s  a n d  r e m o t e  s e n s in g  

p r a ct ice s  r e sp o n d ?

ETHICAL AND TRUSTFUL 
USE OF EO

CARE AND FAIR 
PRINCIPLES

INSTITUE RESEARCH-
VALIDATED AND

RIGOROUS METHODOLOGY 
OF PARTICIPATIORY 

MAPPING AND KNOWLEDGE 
COPRODUCTION

INDIGENOUS MAPPING 
AS A TOOL TO REALIZE 
UN DECLARATION ON 

INDIGENOUS PEOPLES 
RIGHTS, AND UN SGDs 



Le a r n  t h e  P r o ce s s  b y  w h ich  
In d ig e n o u s  P e o p le s  Re la t e  t o  
t h e ir  En v ir o n m e n t

Interpretive power of Indigenous knowledge in RS 
- brings a  pra ctica l understa nding of systems 

from a  sta rting point of irreducible  wholeness
- much more re lia ble , better da ta  qua lity, 

informa tion-rich —more re lia ble  ima ge 
tra ining with ML 

- not only a  just a pproa ch, but one tha t is 
superior in effica cy for meeting the needs of 
communities, a nd ma king rea l progress on 
SDGs



Moving beyond consultation, and to
e nga ge me nt, pa rtic ipa tion, a nd co-de sign

CYBERCARTO G RAP HY 
AND KNO W LEDG E 
CO - P RO DUCTIO N



Rig o r o u s  Re s e a r ch  
Me t h o d o lo g ie s  a n d  
S u cce s s fu l Im p le m e n a t a t io n

Participatory Mapping and 
Knowledge Co-Production
- 2-way dialogue that radically changes the 

way that mapping and data collection is 
approached

- local community and Indigenous peoples EO 
capacity-building for natural and cultural 
preservation

- Mapping Agencies learn how to grapple with 
systems of irrecducable complexity —
Indigenous wisdom has brought to projects 
knowledge of biodiversity, forest fires, costal 
areas, sea ice, and interpretation of data 
thourgh Systems Mapping 

Google Earth in Transition Workshop –NASA and 
Annishnabee Elders and Community

Cindy Schmidt, NASA Applied Sciences: “This is 
the understanding we need to accept from other 
ways of knowing, and different methodologies of 
knowing. Storytelling methodology of story in 
data gathering in Indigenous ways of knowing 
just as important as the data collection from a 
technical standpoint.”

Melanie Goodchild, Annishnabee and Systems 
Theorist: “You go on the land and meet with the 
people; you hear on the land and with the land of 
the feedback loops of Indigenous Systems 
Thinking as a relational map-making approach.”



Be FAIR and CARE.
CAREPrinciples for Indigenous Data Governance

Collective Benefit
Authority to Control
Responsibility, and 
Ethics

Developed in consultation with Indigenous Peoples, 
scholars, non-profit organizations, and governments

CARE Principles are people–and purpose-oriented, 
reflecting the crucial role of data in advancing innovation, 
governance, and self-determination among Indigenous 
Peoples

CAREPrinciples complement the existing data-centric 
approach of FAIR Guiding Principles for scientific data 
management and stewardship (Findable, Accessible, 
Interoperable, Reusable)

CODATA Data Science Committee 
CARE Principles for Indigenous Data Governance

Et h ica l a n d  
Tr u s t fu l Use  
o f EO



CODATA Data Science Committee 
CARE Principle s for Indigenous Da ta  Gove rna nce

Be FAIR a nd CARE.

Concerns a bout seconda ry use of da ta  a nd limited 
opportunities for benefit-sha ring ha ve focused a ttention 
on the tension tha t Indigenous communities feel 
between: 

(1) protecting Indigenous rights a nd interests in 
Indigenous da ta  (including tra ditiona l knowledges) 
a nd

(2) supporting open da ta , ma chine lea rning, broa d da ta  
sha ring, a nd big da ta  initia tives. 

Developed by Interna tiona l Indigenous Da ta  Sovereignty 
Interest Group (within the Resea rch Da ta  Allia nce), a   
network of na tion-sta te  ba sed Indigenous da ta  
sovereignty networks a nd individua ls 

Et h ica l a n d  
Tr u s t fu l Use  
o f EO



The First Nations Information Governance Centre

First Na tions Principles of OCAP
Ownership refers to the relationship of First Nations to their cultural 
knowledge, data, and information. This principle states that a community or 
group owns information collectively in the same way that an individual owns 
his or her personal information.
Control affirms that First Nations, their communities, and representative 
bodies are within their rights to seek control over all aspects of research and 
information management processes that impact them. First Nations control 
of research can include all stages of a particular research project-from start 
to finish. The principle extends to the control of resources and review 
processes, the planning process, management of the information and so on.
Access refers to the fact that First Nations must have access to information 
and data about themselves and their communities regardless of where it is 
held. The principle of access also refers to the right of First Nations’ 
communities and organizations to manage and make decisions regarding 
access to their collective information. This maybe achieved, in practice, 
through standardized, formal protocols.
Possession: While ownership identifies the relationship between a people 
and their information in principle, possession or stewardship is more 
concrete: it refers to the physical control of data. Possession is the 
mechanism by which ownership can be asserted and protected.

Et h ica l a n d  
Tr u s t fu l Use  
o f EO



Cir cu m p o la r  
In u it  P r o t o co ls  fo r  
Eq u it a b le  a n d  
Et h ica l En g a g e m e n t

8 protocols for engagement include:

1.  Nothing  About us Without us
2 . Re cognise  Indige nous Knowle dge  in its Own Right
3. Pra c tice  Good Gove rna nce
4 . Communica te  with Inte nt
5. Exe rc ise  Accounta bility - Build ing  Trust
6. Build  me a ningful pa rtne rships
7. Informa tion a nd Da ta  Sna ring , Owne rship  a nd    

Pe rmissions
8. Equita b ly Fund Inuit Re pre se nta tion a nd Knowle dge

Although writte n from a n Inuit  pe rspe c tive  the se  
protocols ha ve  wide r a pplica bility.

Inuit Circumpola r Council (ICC)



Co - De s ig n  a n d  
Kn o w le d g e  
Co - P r o d u ct io n

From Data-Ce ntric , to Huma n-Ce ntric

Co-cre a tion of knowle dge  is importa nt, but not e nough

Giving Pre ce de nt to Indige nous Worldvie ws

De fining “Authorita tive ” Ma p a nd Da ta  Type s 

Foster discourse a round the urgent need for equita ble  knowledge 
excha nge in a  growing digita l knowledge infra structure

For Indigenous people, qua lita tive da ta  is a uthorita tive da ta
NMOs deliver the a uthorita tive ba se ma ps a nd da ta , but it is within the 
rea lm of self-determina tion for Indigenous peoples to ha ve control over 
na rra tive, place names, symbols, and da ta  a nd its use

Perspective tha t ma pping must first a nd foremost meet the needs of 
Indigenous peoples —the definition a nd control of tha t ma pping must 
reside with these groups in the first insta nce, not with the NMO who ha ve 
a  seconda ry role

Sought a s systems tha t hold va rious dimensions (e .g., technica l a nd 
scientific knowledge; Systems Thinking Complexity Theory); Indigenous 
people’s na rra tive or non-linea r orga niza tion of knowledge ca n be 
represented spa tia lly through multi-moda l pa rticipa tory ma pping a nd 
thus encoura ges a n a utonomous decision-ma king a nd la nd ma na gement
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