
Unceded  xʷməθkʷəy̓əm (Musqueam) Territory
Pictured: UBC Farm

Data Stewardship and Data Governance

Dr. Hannah Wittman & Sarah-Louise Ruder
UBC Institute for Resources, Environment and Sustainability (Vancouver, Canada)

Discussing Data Protocols for Agricultural Research



Presentation Outline

Pictured: Farm in Erin, ON

1. Introduction: What’s the big deal 
about data governance? 

2. Chasing Data at UBC Farm…

3. What actually is "Data Governance"?

4. Principles and Best Practice

5. Options for LL Data Stewardship

6. Scenarios and Discussion!

“none of this works if we don’t get the confidence of the 
farmers”
TRUST



What’s the big deal about data governance?



Those with power over the 
development and governance 
of agricultural data influence

policy, innovation, and 
which systems of crop 
production and labor 

configurations may become 
dominant.

(Stock and Gardezi 2021; 
Wittman, James, and Mehrabi 2020) 



Bayer

Monsanto

The Climate 
Corporation 

Farmers and (and researchers) are concerned about which entities 
have ownership and control over agricultural data. 

(Bronson 2022; Clapp & Ruder 2020; ETC 2019) 

For example…

2006: The Climate Corporation is founded as a start-up, then 
grows quickly to develop farm management software and 
insurance services

2013: Monsanto acquires The Climate Corporation, and their 
farm management app, Climate Fieldview, for $930 million 

2014: The Climate Corporation acquires 640 Labs and Solum

2018: Bayer acquires Monsanto for $66 billion
 …with The Climate Corporation as a subsidiary

Data

Data



Success for the BC Living Lab 
and Canada-wide network of Living 
Labs ($185 million, 10-year 
program) depends on sharing 
knowledge and information 
(data)

which means
proactively creating a data 
stewardship plan that addresses 
known technical and social 
challenges



Consider the number of groups and people involved...

Slide from the BC 
Living Lab webinar on 
Tuesday, February 21

Consultants and private laboratories, students, FARMERS, BC MAF... 
who else is at the table (or wants to be)?



...and the variety of data types and collection approaches

Areas of Focus from the 
BC LL website 



What data or 
information is 
involved?

What is agricultural 
data?



Including: Farmers’ stories / perceptions / regulatory data/ EFP / Assessment / 
geospatial….



https://www.starnewsonline.com/story/lifestyle/2020/11/27/soil-your-undies-exhibit-new-hanover-county-arboretum/6420948002/



Free / Open-Source Data Integrators
Made for Farmers and User-friendly
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“Farm Management Information:
LiteFarm uses the management information that you enter into the app to generate insights about the financial, environmental, and 
social benefits or impacts of your management decisions.”
This data includes:

• Fields: field size; location; area; crops planted

• Soil analysis: field; depth; texture; percentage potassium, phosphorus, nitrogen, organic carbon, inorganic carbon, etc.; cation 
exchange capacity (CEC); pH; bulk density

• Crops: species, genus; crop group; common name; estimated price of crops; estimated yield of crops; start and end dates of 
growing

• Harvest: field harvested; crop harvested; quantity harvested

• Seeding: field seeded; crop seeded; spacing depth, length, width, and rate

• Pest control: products; amount applied; application target (i.e., pest or disease name), active ingredient concentration

• Irrigation: irrigation type (drip, sprinkler, subsurface, flood); flow rate; total time flowing

• Field work: type of work (plow, ridge till, zone till, mulch)

• Scouting: field; crop; type (harvest, pest, disease, weed, other); action needed (yes/no) 

• Expenses: date; type (equipment, fertilizer, fuel, machinery, seeds, pesticides, land); amount; association with crops

• Sales: date; name of buyer/market; crop; amount sold (kg); revenue ($)

• Worker details: names, contact, number of registered workers; salary/pay

Farm Data Collected by LiteFarm





Information collected and 
managed by others



Chasing Data at UBC Farm… 



UBC Farm research data sharing policy 🡪 interoperability
● Researchers using UBC Farm facilities now required to share data 

within 6 months of project completion (no matter how it was collected)
● Data will be released publicly on Dataverse repository 3* years after 

completion
● PIs are encouraged to use a Creative Commons License for datasets
● Indigenous and Traditional Ecological Knowledge data exempt from 

data sharing policy (see 
https://irsi.ubc.ca/transforming-research/indigenous-data-governance )

● Any member of the public may download the dataset

https://irsi.ubc.ca/transforming-research/indigenous-data-governance
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IDEA

FAO 2019

FAO 2018

UBC Farm Operations, 2018   
(Kroese et al, 2019)



Open data is data that anyone can access, use and share. 
In practice, that means making data accessible online, putting in 
standard digital forms which are machine-readable and having 
terms or licenses that allow anyone to reuse the data for 
anything.  
(Note: it does not mean sharing private data)

What is an Open Data Framework?

https://www.godan.info/documents/open-data-farming-101



● To unlock the power of data-driven solutions for agriculture

● To better understand the diversity of challenges faced by 
farmers

● To design and disseminate context-adapted solutions

● To make it easier for farmers to access data related to: weather, 
agricultural inputs (fertilizer, water, insurance, mechanisation, 
crop protection), soil data, market price data (among others).

Why do we promote Open Data?



 CSFS Dataverse portal (public data repository) 

• Open-source academic data repository
• Includes Research and Operations Data
• Allows for version control across datasets
• Includes complete metadata for each dataset

https://dataverse.scholarsportal.info/dataverse/UBC_CSFS



However!

UBC Farm is a Research Farm. LL are “real farms”, run by 
“real people”, that may or may not be interested in an “open 
data policy”.
Therefore, a transparent and open process for 
data governance and stewardship – for both ecological 
and socio-economic data – is needed to build trust and 
enable cross-sectoral research for climate solutions!



● Data Sovereignty (control over access to use of data, esp by govt 
or entities that wish to sell farmer data)

● Privacy (potential identification of individuals within open data 
sets)

● Interoperability (can data be accessed and utilized via multiple 
platforms, or used in different kinds of analysis/use-cases)

● Others? (discuss in breakout)

What are some concerns we have 
heard from BC Farmers?



Data Stewardship and Data Governance

The BC Living Lab:  thinking proactively about



Data governance involves both: 

• the technical and logistical management of data within 
an application, organization or network (i.e., directing data 
collection, analysis, storage, and security) and 

• the transparent clarification and communication of 
relationships that direct the data management within or 
across organizations.

What is "Data Governance"?



Data Controller 
or Data Owner

determines the purpose and means of the processing of data.  

Data Custodian
(Technical expert)

responsible for building and maintaining the database structure 
to ensure the safe custody, storage, and transport of data.

Data Steward
(Subject expert)

responsible for quality assurance of data, adherence to 
government and organizational policy, and tailoring data 
management for the intended (re)use.

Data Processor processes data on behalf of another (includes third-party 
contractors)

Who is involved in "Data Governance"?



Who is involved in "Data Ownership"?
• Farmers – should always own and have immediate access to data 
about their farms.

• Producer Groups -- what capacity does each group have to manage 
datasets for interoperability, anonymization, etc.?

• Consultants and Researchers – what data sharing and privacy 
agreements are signed between farmers, researchers, producer 
groups, and consultants? (and eventually, the Living Labs repository?)

• AAFC  - at various levels from individual projects to Living Lab
• Other considerations:  Who ‘owns’ geo-spatial data or aerial imagery?



Principles and Best Practices



Findable
Data (or any digital object), metadata (i.e., information about that digital 
object), and infrastructure (e.g., data registered or indexed in a searchable 
resource) should be easy to find for both humans and computers

Accessible Once found, there should be clear means of accessing data, metadata, 
or infrastructure of interest

Interoperable Data should interoperate with applications or workflows for analysis, 
storage, and processing

Reusable Metadata and data should be well-described so that they can be 
(re)used, replicated, or combined in different settings.

FAIR Principles 



Collective 
Benefit

Data management must ensure that Indigenous Peoples benefit from the 
data and its use, as defined by Indigenous Peoples.

Authority to 
Control 

Indigenous Peoples’ rights and interests in Indigenous data must be 
recognized; Indigenous Peoples and governing bodies determine how 
Indigenous Peoples are represented and identified within data (also 
applies to Indigenous lands, territories, resources, knowledges, etc.).

Responsibility
Those working with Indigenous data are accountable to Indigenous 
Peoples and have a responsibility to share how those data are used to 
support Indigenous Peoples’ self-determination and collective benefit.

Ethics
Indigenous Peoples’ rights, their current and future wellbeing, and justice 
should be prioritized at all components and stages of the data 
management.

CARE Principles of Indigenous Data Sovereignty 

https://www.gida-global.org/care 

https://www.gida-global.org/care


Ownership
Whether the knowledge, data, and information of interest 
belong to First Nations communities, groups, or 
individuals

Control
Whether First Nations communities and individuals, or their 
representatives, have control over data management, 
with authority to make decisions

Access
Whether First Nations communities, groups, or individuals 
can access information and data about them and the 
ability to decide who else can access it

Possession
How First Nations communities and individuals, or their 
representatives, assert and maintain their ownership of 
knowledge, information, and data

First Nations Principles of OCAP® 

https://fnigc.ca 

https://fnigc.ca


Ag Data 
Oath of Care
OpenTEAM 
looking for Input!

https://openteamag.gitlab.io/codesign/oath-of-care/ 
https://openteam.community/ 

https://openteamag.gitlab.io/codesign/oath-of-care/
https://openteam.community/


Options for LL Data Governance

Who will be responsible for cleaning, 
managing, storing, and sharing the data? 

How? Where?



Consider the number of groups and people involved...

Slide from the BC 
Living Lab webinar on 
Tuesday, February 21



Status Quo
Independent silos



LL New Brunswick
Survey123 with ArcGIS – subscription/proprietary software

Slide from the New 
Brunswick Living Lab 
webinar on Tuesday, 

February 21



Options for Data Governance

Living Labs NB 
data management 
strategy

Slide from the New 
Brunswick Living Lab 
webinar on Tuesday, 

February 21



Ontario Living Lab Dashboard

https://app.powerbi.com/view?r=eyJrIjoiYTQ1YWM1YWQtNjAzOS00MTc5LWFmYjYtODFlN2Y0ZWNiN2VlIiwidCI6ImQ4YTk2MGUwLTFhYjctNGYwMi1hOWIwLWMzYjg2OTEwZmY3YyJ9


“Some” Data to be uploaded in anonymized form to the LL CDSP – still a silo....

Canada-wide ACS Living Labs Portal



Biophysical and socio-economic data

BC Agricultural 
Climate Action 

Long Term
Data Repository 

(Data Steward/ 
Custodian)

Living Labs/ 
AAFC / ACS 
Reporting
Integrated 
Analyses

Baselines 
for Future 
research

Biophysical and socio-economic data

Steering 
Committee

?



Considerations for a trustworthy data governance plan 
Responsibilities: 
• Who is managing the data in the short and long term? Who is 

controlling the governance of collated data? 
Data Sharing: 
• Who has access to data, in what formats?  What data will be shared 

with whom and under what conditions? 
Consent:  
• How are farmers providing consent, esp for ongoing use of data? Can 

they 'opt out' later? 
Privacy: 
• What is personal and/or sensitive data? What additional conditions are 

needed to protect this information? 
• What is necessary to be considered anonymous? 



Discussion
• What is your “dream design” for data governance and data 
stewardship? Who needs to be involved in initial and ongoing 
decisions?

• What needs does each Producer Group have for integrated 
analyses? 

• What are the pros and cons of a consolidated BC repository 
for agricultural climate action data (beyond just the data 
required for LL reporting…) 

• What happens with all this data after the Living Labs project is 
“over”? – long term stewardship/repository options



Further resources
Recording available via BC 
ACARN

October 25, 2022



Further resources
Participate in our ongoing work and capacity building



Further resources

Micheli, Marina, Marisa Ponti, Max Craglia, and Anna Berti Suman. 2020. “Emerging Models of Data Governance in 
the Age of Datafication.” Big Data and Society 7 (2). https://doi.org/10.1177/2053951720948087. 

https://doi.org/10.1177/2053951720948087

