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EXECUTIVE SUMMARY 

Key Messages 

• Alberta’s agricultural sector faces urgent water sustainability challenges driven by climate variability, 

aging infrastructure, and governance complexity. 

• Digitalization can significantly enhance monitoring, forecasting, allocation, and cross-sector 

coordination, but only with the right governance, data, financing, and stakeholder engagement. 

• A multi-stakeholder policy lab produced a roadmap centered on farmers and ranchers, emphasizing 

trust, transparency, and efficient, digitally supported water management. 

Context 

Southern Alberta experiences recurring drought, semi-arid conditions, declining projected flows, and aging 

water infrastructure. As the province’s largest consumptive water user, agriculture is highly vulnerable to 

water scarcity. Farmers face mismatched seasonal supply, rising competition across sectors, and loss of 

ecological services. Extreme events such as droughts, floods, and heat domes are becoming more frequent and 

severe. 

Digitalization offers tools for improved water monitoring, precision irrigation, real-time decision-making, and 

transparent governance. But adoption requires institutional capacity, trust, shared data infrastructure, and 

adequate financing. 

What We Did 

A three-session policy lab model engaged producers, irrigation districts, funders, service providers, 

government officials, and researchers to: 

1. Identify and prioritize water sustainability challenges 

2. Assess producer perspectives on digital tools and analyze policy interventions through the OECD 

Water Governance Principles 

3. Co-develop a roadmap for sustainable, digital-enabled water management 

Key Findings 

1. Six Priority Challenges 

1. Storage & peak flow: Seasonal mismatch; need forecasting, diverse storage systems 

2. Efficiency: Need precision tools, conservation, soil health 

3. Infrastructure deficits/deficiencies: Aging systems; need long-term investment and planning 

4. Water allocation: FITFIR concerns, equity, transparency, Indigenous inclusion 

5. Ecological services: Wetland loss, undervaluation, limited incentives 

6. Extreme events: Frequent droughts/floods; need risk forecasting and adaptation 

 

2. Digitalization Opportunities 

1. Satellite monitoring, Unmanned Aerial Vehicles (UAVs), remote sensing 

2. Soil moisture sensors & precision irrigation 

3. Hydrological modeling, digital twins 

4. Water-use dashboards, transparent allocation tools 

5. Forecasting and risk assessment using advanced technologies 
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But digitalization requires: 

• Shared, consistent datasets 

• Incentives for adoption 

• Access to financing 

• Strong governance frameworks 

 

3. Priority Policy Interventions (grounded in the OECD Principles) 

1. Improve data systems and interoperability 

2. Simplify financing and reduce administrative burden 

3. Foster innovative governance and pilot testing 

4. Build institutional capacity for digital compliance and enforcement 

5. Strengthen cross-sector policy coherence 

6. Enhance transparency and rebuild trust 

7. Engage producers and integrate Indigenous knowledge 

8. Institutionalize regular monitoring and evaluation 

Roadmap Overview 

Vision 

A sustainable, resilient agricultural water system managed transparently across scales: watershed, district, and 

farm. Farmers and ranchers remain central, supported by digital tools, coordinated governance, shared data, 

and clear incentives for ecological stewardship. 

The final roadmap groups key actions into three categories reflecting governance needs and digital readiness. 

1. Effectiveness 

• Manage water at appropriate scales through harmonized farm-level data, consistent soil-water 

mapping, and expanded metering 

• Build institutional capacity for digital governance, analytics, enforcement, and transparent 

data-sharing 

• Clarify roles and responsibilities across government levels, irrigation districts, watershed groups, 

and producers 

2. Efficiency 

• Adopt and scale innovative governance practices through targeted digital pilots 

• Build shared, interoperable water data systems with clear data-ownership pathways 

• Mobilize financial resources through streamlined funding mechanisms and cost-share models 

3. Trust & Engagement 

• Promote inclusive stakeholder engagement, integrate Indigenous knowledge, and strengthen 

community-based partnerships 

• Ensure transparency through open data practices, knowledge-mobilization frameworks, and 

digital dashboards 

• Institutionalize regular monitoring and evaluation to guide adaptive management 
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INTRODUCTION 

Water systems in Alberta are under increasing pressure due to recurring drought, growing water demand, 

and increasing governance challenges (Barrett & Black, 2024; Farjad, Gupta & Marceau, 2015; Unger, 

2009). The agricultural sector remains the largest consumptive water user in Southern Alberta (Ammar et 

al., 2014; Office of the Auditor General, Alberta, 2024), making it an important region to understand the 

associated risks and opportunities regarding water insecurity and developing sustainable approaches. The 

policy lab explores the role of digitalization in advancing more sustainable water management practices in 

Alberta’s agricultural sector.  

Digitalization is the process of using digital technologies to transform existing social, organizational, or 

economic activities, leading to changes in how value is created, services are delivered, and operations are 

structured (Dornberger et al., 2018; Parviainen et al., 2018).This goes beyond simply converting analog 

information into a digital form (digitization) but aims to reshape practices and models around digital 

capabilities (Gobble, 2018). The impacts of digitalization are being seen widely in the agricultural sector 

(Wolfert et al., 2017; Rose & Chilvers, 2018; Klerkx et al., 2019). In agricultural water management 

specifically, a digitalized approach is helping tackle challenges related to sustainability by improving 

monitoring, allocation efficiency, and cross-sectoral coordination (Parra-Lopez et al., 2025; Hassoun et 

al., 2023; Mancosu et al., 2015; Malounas et al., 2024). The effectiveness of digital tools is dependent not 

only on technological capacity, but also on implementation and uptake (Ishaque, Huda, & Lhermie, 

2026). Critical factors in this process include policy frameworks, institutional design, and stakeholder 

engagement (Di Giulio & Vecchi, 2021; Dobrolyubova, Klochkova & Alexandrov, 2019; Omweri, 2025). 

This report frames digitalization not solely as a technical solution, but also as a tool that can be used 

alongside other governance avenues to have a wider impact. Policy labs are increasingly used to address 

complex public policy challenges by supporting experimentation, collaboration, and learning across 

diverse actor perspectives (McGann, Blomkamp, & Lewis, 2017). This report situates the policy lab 

approach within the context of regional water sustainability and digital transformation in Alberta.   

The report includes a literature review section that covers challenges in water sustainability in Alberta’s 

agriculture and the role of digitalization, an overview of the OECD principles for water governance, an 

overview of existing literature on policy labs, along with contextualizing the roadmapping process. This is 

followed by a description of the methodology of the policy lab process including how data were collected. 

Results include summaries of discussions from the 3 sessions including the roadmap followed by the 

conclusion and discussion of research limitations. 
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BACKGROUND LITERATURE AND THEORETICAL 

CONTEXT  

 

The purpose of this literature review is to situate the Simpson Centre’s policy lab within existing 

scholarship on water sustainability and digitalization in the context of Alberta’s agricultural sector.  

Additionally, it seeks to ground the approach within the methodological literature on policy labs.  

 

Challenges in Water Sustainability in Alberta’s Agriculture and the Role of 

Digitalization  

 

According to data from Agriculture Financial Services Corp (AFSC), 2023 had the highest ever payout 

for pasture insurance in Alberta with more than $325 million paid through AFSC’s Moisture Deficiency 
Insurance program, nearly three times the amount provided in 2021 (McCuaig, 2023). Southern Alberta 

faces some of the most pressing water sustainability challenges in Canada due to its semi-arid climate, 

recurring drought cycles, and the increasingly variable weather conditions associated with climate change 

(Mousavi et al., 2024). The region depends heavily on the South Saskatchewan River Basin, where water 

is already overallocated during peak demand periods. Projected future flows are expected to further 

decline with climate change (Government of Alberta, n.d.; Rood & Vandersteen, 2010; Kulshreshtha, 

2014; Vieira & Stadnyk, 2023). Large-scale irrigation supports Alberta’s agricultural economy but also 

increases vulnerability to water shortages, places pressure on aging infrastructure and intensifies 

competition for water needs (Government of Alberta, n.d.; Fereres & Soriano, 2007; Bounajra et al., 

2024; Sowby et al., 2025).  

 

Digitalization has emerged as a potential tool for improving water sustainability in agriculture (Parra-

López et al., 2025). Digital tools such as remote sensing, soil moisture sensors, machine learning 

forecasting models, and integrated data platforms offer new ways to monitor water availability, optimize 

irrigation scheduling, predict drought risk, and coordinate water use across the region (Anderson & 

French, 2019; Obaideen et al., 2022; Veloso, Rodrigues & Filho, 2022; Zhangzhong et al., 2023). These 

technologies support more efficient water use by providing timely information that can guide both on-

farm decision making and regional water management (see Appendix A for recent survey highlighting 

water management policy interventions prioritized by farmers in Canada).  

 

Beyond their technical applications, digital tools also have important implications for governance. They 

can enhance transparency by making water data more widely accessible and understandable, enabling 

decision-makers and stakeholders to monitor compliance, track resource use, and identify inefficiencies 

(Akhmouch & Correia, 2016; Di Giulio & Vecchi, 2021). By supporting accountability mechanisms, 

digital platforms allow institutions to respond more quickly to deviations from water management plans, 

while also creating opportunities for stakeholders to participate in oversight and collaborative problem-

solving (Ojha et al., 2025). Moreover, the integration of agricultural, municipal, and environmental 

datasets can facilitate more coordinated decision-making across sectors, promoting adaptive and 

evidence-based management practices (Ojha et al., 2025).  

 

The effectiveness of these governance-oriented applications, however, depends on more than 

technological capability. Institutional readiness, clear policy frameworks, robust data-sharing agreements, 

and stakeholder trust are all critical for realizing the potential of digital tools. Without these enabling 
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conditions, digital systems risk underperforming or being underutilized. Barriers such as high 

implementation costs, uneven access to digital infrastructure, limited technical expertise, and concerns 

over data ownership and privacy can further constrain adoption and limit transformative outcomes (Parra-

López et al., 2025). These challenges underscore that while digitalization can support improved 

governance, it is not a panacea; its benefits are contingent on careful integration with policy, institutional 

design, and stakeholder engagement strategies.  

OECD Principles on Water Governance  
 

Water governance has become a central focus of international policy efforts as jurisdictions confront 

increasingly complex water challenges. In response to these pressures (namely climate change and 

increasing demand), the OECD developed the 12 Principles on Water Governance, now widely used as a 

framework for assessing and improving governance systems. These principles emerged from the OECD 

Water Governance Initiative, a multi stakeholder platform created in 2013 that brings together more than 

100 delegates from public, private, and non-profit sectors to exchange practices and support evidence 

informed policymaking (Akhmouch and Correia, 2016).  

 

Before turning to the OECD framework specifically, we will situate it within the broader landscape of 

water-governance approaches that have shaped international policy over the past several decades. Much 

of the global agenda has been influenced by Integrated Water Resources Management (IWRM), promoted 

by the Global Water Partnership and widely adopted following the 1992 Dublin Principles (Solanes, 

1998; Moriarty, 2000; Keulertz & Riddell, 2025). IWRM emphasizes coordinated management of water, 

land, and related resources to support social and ecological objectives (Global Water Partnership, 2000). 

Despite its prominence, scholars have noted persistent challenges in translating IWRM into practice, 

including institutional fragmentation, limited mechanisms for cross-sectoral coordination, and difficulties 

operationalizing integration at multiple scales (Biswas, 2004; Medema, McIntosh, & Jeffrey, 2008).  

 

Other governance frameworks have also contributed to shaping contemporary approaches. UN-Water’s 

analytical framework identifies policy coherence, institutional capacity, stakeholder participation, and 

monitoring systems as core governance functions required to support sustainable water management 

(UN-Water, 2014). The World Bank’s water governance diagnostics similarly highlight accountability, 

transparency, and regulatory quality as central to addressing service inequities and resource pressures 

(World Bank, 2017). In parallel, research on institutions like Ostrom’s work on polycentric 

governance has emphasized the importance of multi-level coordination, local autonomy, and adaptive 

learning in managing common-pool resources such as water (Ostrom, 2010). Together, these frameworks 

show how water governance is shaped by institutional design, political dynamics, and the capacity of 

systems to learn and adapt over time.  

 

Within this broader context, the OECD Principles can be understood as a more operational articulation of 

governance functions identified across earlier frameworks. They respond to critiques of IWRM’s 

conceptual breadth by offering concrete, actionable principles, and they align with UN-Water and World 

Bank approaches through their emphasis on coordination, accountability, and stakeholder engagement. 

Their focus on multi-level governance also reflects insights from polycentric governance research and 

empirical studies demonstrating how fragmented institutional arrangements can undermine outcomes 

(Bakker, 2010; Pahl-Wostl, 2015).  
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The OECD Principles are organized into three interrelated dimensions: effectiveness, efficiency, and trust 

and engagement. Together, they outline how governance arrangements can better support sustainable 

water management across scales, sectors, and institutions (Akhmouch, Clavreul and Glas, 2018). 

 

The first dimension, effectiveness, highlights the need for clearly defined roles and responsibilities, 

coordination across levels of government, and coherence between water policy and other sectoral policies 

(Akhmouch and Correia, 2016; Akhmouch, Clavreul and Glas, 2018). It also emphasizes managing water 

at appropriate hydrological or administrative scales and ensuring that institutions have the 

capacity required to meet increasingly complex water challenges.  

 

The second dimension, efficiency, focuses on maximizing societal benefits at the lowest cost. It stresses 

the importance of generating and sharing reliable water data, mobilizing and allocating financial resources 

in transparent and timely ways, and enforcing sound regulatory frameworks (Akhmouch and Correia, 

2016).  

 

The third dimension, trust and engagement, highlights the need for integrity, transparency, and 

participatory decision making. This involves meaningfully engaging stakeholders in policy design and 

implementation, managing tradeoffs among water users, and ensuring that monitoring and evaluation 

processes allow systems to adjust over time (Akhmouch and Correia, 2016).  

 

These principles reflect an understanding that water governance requires inclusive processes that build 

legitimacy and strengthen social trust. More detailed descriptions of each dimension and associated 

principles are provided under Policy Lab 2, Results and Discussion. 

 

Since their adoption, the OECD principles have been used by national and sub-national governments, 

researchers, and practitioners as diagnostic and action-oriented tools. The OECD has supported 

implementation through an emerging indicator framework and the collection of more than 60 “water 

governance stories” that illustrate how the principles have been applied in different practical contexts 

(Akhmouch, Clavreul and Glas, 2018). These resources help stakeholders assess the strengths and 

weaknesses of their water governance strategies, track progress, and identify pathways for improvement.  

As a policy framework, the OECD Principles provide a structured foundation for evaluating water 

governance systems and identifying areas where coordination, capacity, and data processes can be 

strengthened. They also complement participatory methodologies such as policy labs, which seek to 

operationalize many of the OECD’s aspirations by creating collaborative, evidence informed, and 

adaptive spaces for water governance in contexts marked by uncertainty and complexity.  

Policy Labs  
 

This section examines the policy lab approach in detail and explores its relevance for advancing water 

governance in such settings.  

 

Policy labs have emerged as collaborative and experimental spaces designed to help governments address 

complex social and environmental challenges. They draw on design thinking, participatory engagement, 

and iterative learning to create new policy pathways where traditional tools and linear planning processes 

fall short (Bailey and Lloyd, 2016; Wellstead et al., 2021). Although policy labs vary in form, they 

typically convene policymakers, researchers, practitioners, and community members to jointly frame 

problems, brainstorm ideas, and develop more context-appropriate solutions (McGann et al., 

2017; Pólvora and Nascimento, 2021).  
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Recent scholarship highlights that these challenges are especially visible in water governance, where 

issues such as climate change and population growth create profound risks for (future) water security. 

Ojha, Maheshwari, and Bhattarai (2021) argue that existing water policies and programs often lack 

meaningful theories of change, overlook community knowledge, and fail to adequately respond to water 

crises. Their work introduces the Water Policy Lab (WPL) as a targeted adaptation of the policy lab 

model that is specifically designed to navigate the sociopolitical and ecological complexity of water 

systems.  

 

Policy labs fill important methodological and institutional gaps in policymaking. Traditional top-down 

processes privilege quantitative data, “formal expertise,” and established bureaucratic routines. These 

approaches can limit innovation, exclude non-scientific knowledge, and overlook the lived experience of 

communities most affected by policy decisions. Policy labs offer alternatives by creating structured 

environments for experimentation, collaborative learning, and more inclusive problem framing (Bailey 

and Lloyd, 2016; McGann et al., 2017). In contrast to traditional policymaking processes, WPLs create a 

semi-structured framework for deliberation and co-creation across actors who typically hold uneven 

power in water governance systems. By integrating scientific evidence with experiential, local, and 

Indigenous knowledge, WPLs help shift policymaking away from technocratic and top-down approaches 

toward more holistic and socially grounded decision making (Ojha et al., 2025).  

 

The strengths of policy labs align closely with the needs of water governance. They promote collaboration 

across sectors, encourage experimentation, and broaden what counts as policy-relevant evidence (Ojha et 

al., 2020; Wellstead et al., 2021). They also support participatory engagement and the incorporation of 

diverse perspectives, including those that have historically been marginalized in policy processes (Bailey 

and Lloyd, 2016; McGann et al., 2017). WPLs extend these strengths by embedding feedback loops 

between lab discussions and wider community forums, and by addressing knowledge–power asymmetries 

that shape water policy outcomes (Ojha et al., 2025). Ojha and colleagues use international 

examples, including groundwater initiatives in India and forest governance reforms in Nepal, to illustrate 

how WPLs can create actionable and local policy innovations.  

 

Policy labs also face limitations. Many operate at the periphery of formal decision-making and struggle to 

influence long-term policy change (McGann et al., 2017). Structural constraints such as limited resources, 

bureaucratic norms, and political pressures can restrict experimentation or narrow the scope of 

collaboration (Bailey and Lloyd, 2016). Conceptual ambiguity further complicates evaluation and 

comparison across lab models (Wellstead et al., 2021). Policy labs are not substitutes for institutional 

reform, and their effectiveness depends on sustained political will, resourcing, and integration into 

existing governance frameworks (Ojha et al., 2025). Despite these limitations, policy labs offer promising 

methods for working on complex and rapidly evolving policy challenges. They broaden evidence-

based practices, strengthen participatory engagement, and create space for experimentation and social 

learning.  

Contextualizing the Process 

The main goal of the Simpson Centre’s policy lab was to collaboratively develop a roadmap for water 

sustainability in Alberta’s agriculture through digitalization. Below is a brief background on the concept 

of road mapping and its relevance to the Simpson Centre’s policy lab.  
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Although there are many definitions and understandings of a roadmap across sectors, they are generally 

understood as forward-looking documents and used for “long-term planning, innovation, and foresight 

activities” (Kappel, 2001; Kerr and Phaal 2021, p6; Kerr and Phaal 2020; Phaal, Farrukh, Mills, and 

Probert, 2003; Lee and Park, 2005). Most often associated with technology and product planning, this 

concept has been applied widely, ranging from developing structured plans for components, products, or 

services to systems or systems-of-systems, as well as at multiple levels from sectoral to regional to 

national and international levels (Kerr and Phaal 2021; Phaal, Farrukh, and Probert, 2010). As such, these 

plans are scalable to any unit of analysis and can be customized to diverse strategic contexts while at the 

same time can work with frameworks that are broad and expandable and not necessarily restricted to a 

particular discipline (Phaal, Farrukh, and Probert, 2004a; Phaal, Farrukh, and Probert, 2004b; Phaal, 

Farrukh, and Probert, 2006). This approach is useful because it can provide a clear, coherent portrayal and 

presentation of the dynamic linkages between relevant factors such as resources and capacity, existing 

challenges and potential solutions, market characteristics and dynamics.  

At the most basic level, developing these roadmaps helps organizations with planning and alignment 

(Kerr and Phaal, 2015). When diverse stakeholders work together to develop them, there is a need to 

reconcile diverse interests and viewpoints while ensuring to work toward a mutual goal of what can be 

delivered given the time and resources that are available (Kerr and Phaal 2021). While direct participation 

in this process is usually restricted to a relatively small group of representatives, the resulting outputs will 

impact a far wider spectrum of stakeholders. These outputs subsequently inform numerous individual 

decision-makers and their decision-making activities (Kappel, 1998; Kerr and Phaal 2021). When 

designing these strategic plans, the general recommendation is to have a one-page view that includes the 

key strategic issues while accounting for the big picture vision (Kerr and Phaal 2021; Phaal, Simonse, and 

den Ouden, 2008). This includes addressing problems and identifying opportunities.  

In session one of the policy lab, we focused on identifying challenges in water sustainability in Alberta’s 

agriculture, while the focus of the second session shifted to honing key policy interventions based on the 

OECD Principles on Water Governance. Although a roadmap usually includes a temporal component 

(explicit or implicit) with a structured chronology (Kerr and Phaal, 2020), the participants could not reach 

final agreement on how soon the key actions should be completed. However, the final output does include 

a vision and key actions encapsulating the fundamental questions that can be answered using this type of 

tool namely: Where do we want to go? How can we get there? (Phaal, Farrukh, Probert, 2005). Thus, it 

identifies a desirable end through its vision and specifies how this end might be achieved though the list 

of key actions.  
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METHODOLOGY 

The overall objective of the policy lab on ‘Water Sustainability in Alberta’s Agriculture through 

Digitalization’ was to bring together diverse stakeholders from Alberta’s agricultural sector to co-create a 

roadmap for improving water sustainability in agriculture through digitalization. We first developed a 

stakeholder map to gain an understanding of the diverse areas that fall under the umbrella of Alberta’s 

agriculture sector. Given that policy labs work best with a limited set of participants to ensure in-depth 

dialogue, we limited out final participant list to 15-20 participants. Participants were shortlisted to ensure 

that they were involved in Alberta’s agriculture and brought a distinct set of expertise to the table. With 

producers at the centre since they are directly impacted by water sustainability issues in agriculture, we 

focused on recruiting a majority of producers (crop and livestock) including representatives from the 

major irrigation districts in Alberta. We also recruited researchers and service providers involved in 

AgTech, representatives from agricultural funding organizations and relevant members from Government 

of Alberta involved in agriculture and irrigation. Although Indigenous communities are an important 

stakeholder group in the agricultural sector, given time and resource constraints we were unable to 

develop necessary relationships to recruit members from Indigenous communities and this remains a 

limitation of the policy lab. We had 18, 20, and 19 participants at each of the policy lab sessions 

respectively and these included agricultural stakeholders such as producers and producer associations, 

agricultural funding organizations, industry professionals, service providers, policymakers, and academic 

researchers. 

Our first session focused on defining the problem wherein we identified key challenges in water 

sustainability within Alberta’s agricultural landscape. The participants worked toward prioritizing these 

challenges in terms of urgency (time) and effort (resources). We purposefully did not focus this session 

on digitalization as we hoped that this would emerge organically in the discussions. In the second session, 

we focused on producers’ needs, challenges, and opportunities when it comes to leveraging digital tools 

to enhance water sustainability in Alberta’s agriculture; and discussions focused on identifying key areas 

for policy interventions. We leveraged the 12 OECD principles on water governance to narrow down on 

potential policy interventions in the Albertan context. With the stage set in terms of identifying the 

challenges and potential policy interventions, we drafted a roadmap to share beforehand with the 

participants. This included a vision statement and key goals to fulfil the vision and outlined the relevant 

stakeholders. Active feedback was invited prior to the final session, and the final session was then 

designed based on participant feedback. In the final session, the participants came together to brainstorm 

to move toward consensus.  

Recruitment of participants: With the aim to recruit 15-20 participants from Alberta’s agricultural sector 

including a majority of producers (crop and livestock), we reached out to producer organizations across 

Alberta (for e.g., Alberta Canola, Alberta Pulse Growers, Alberta Beef Producers, Alberta Potato 

Growers, Canadian Cattle Association, Agricultural Research and Extension Council of Alberta, etc.), 

irrigation districts (Bow River Irrigation District, St. Mary River Irrigation District, Western Irrigation 

District, etc.) service providers and agricultural funding organizations (e.g., Alberta Innovates, Results 

Driven Agriculture Research, The Canadian Agri-Food Automation and Intelligence Network, 

WaterSMART, Alternative Land Use Systems, etc.) along with government representatives from the 

Ministry of Agriculture and Irrigation and researchers from University of Calgary and Lethbridge 

Polytechnic. Email invitations were sent out 2-3 months before an upcoming policy lab session and the 
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participant list was finalized 2 weeks prior to the session when the agenda for the respective session was 

shared with the participants. We hoped to continue with the same participant group over the course of the 

three sessions. However, due to time and resource constraints, few participants could not attend all 

sessions. Majority of participants from the first session attended the second and third sessions helping 

maintain continuity across the discussion.  

Data collection: Descriptions of data collected during each session are provided under each session 

below. Overall data were collected in different formats such as post it notes written by the participants 

themselves, notetakers made notes during small group discussions, and large group discussions were 

recorded as well as notes taken as needed.  

Below is a summary of the discussions from the three policy lab sessions along with the roadmap that was 

developed in the final session.  
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RESULTS AND DISCUSSION 

POLICY LAB 1: WATER SUSTAINABILITY IN ALBERTA’S 

AGRICULTURE THROUGH DIGITALIZATION - CHALLENGES 

Session 1 (November 27th, 2024): In the first session, we worked to define the problem, identifying key 

challenges in water sustainability within Alberta’s agricultural landscape. 

Participants: We had a total of 18 participants that included agricultural stakeholders such as producers 

and producer associations, agricultural funding organizations, service providers, policymakers, and 

academic researchers. 

Through a preliminary literature review, we identified several challenges in water sustainability efforts in 

Alberta’s agriculture. A few weeks prior to the first session, we sent out an online pre-survey where we shared 

these challenges requesting participants to rank these challenges and to list any additional relevant challenges.  

The following 10 challenges in water sustainability efforts in Alberta’s agriculture were identified: 

1. Extreme Events (e.g., drought, flood, wildfires, etc.)  

2. Water Allocation (increase in demand for water, decrease in total water availability) 

3. Regulation (water licenses) 

4. Efficiency (water loss due to ageing infrastructure) 

5. Reuse (water reclamation, treatment, reuse for purposes such as agriculture, industrial processes, etc.) 

6. Safety (water quality) 

7. Infrastructure deficits/deficiencies (solving for existing infrastructure doesn’t bring water to where it’s 

needed for agriculture use / economic growth) 

8. Storage and peak flow 

9. Maintenance of ecological services  

10. Tile drainage 

 

The policy lab participants voted to discuss the following six challenges given their relevance. In the first part of 

the session, participants gathered in small groups to share their thoughts on the challenges and then placed them 

on post it notes based on the following prompts: 

1. What: Description of the task and the activity 

2. Who: Description of the people involved, the stakeholders, the players 

3. Where: Description of the site 

4. When: Description of time, duration, and frequency 

5. How: Description of the method, operating procedures, and protocols  

6. How Many: Description of the means, materials, and human resources 

7. Why: Description of reasons, causes, objectives 

Below are key points that were raised: 

Storage and Peak Flow (11 votes) 

The discussion around the challenge of storage and peak flow in Alberta’s agriculture revolved around the 

mismatch between water availability and agricultural demand. Spring rains and snowpack contribute 
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significantly to water supply, but this often occurs at times that do not align with crop needs, leading to 

inefficiencies and water loss through evaporation and diversion. Natural features such as wetlands and 

upstream reservoirs play a crucial role in managing water availability. As per the participants, relevant 

stakeholders include farmers, ecosystems, municipalities, and the Government of Alberta. 

Recommendations emphasized the development of diverse storage systems (small on farm + large 

collective), improved forecasting and flow metering, satellite monitoring, enhancing allocation systems to 

match seasonal demand, and compensation for landowners who support natural storage solutions and 

rewilding. 

Efficiency (9 votes) 

Efficiency in water use was seen as a challenge due to limited water availability and growing demand. Outdated 

infrastructure and economic pressures were listed as reasons behind inefficiencies. Maximizing water use per drop 

was seen as important for sustainability and economic viability. Some suggestions to improve efficiency included 

widespread adoption of no-till practices and to use wetlands described as “sponges on landscape” to improve soil 

health and water retention. Relevant stakeholders listed ranged from farmers and ranchers to regulators, irrigation 

districts, NGOs (e.g., Ducks Unlimited, ALUS), and every Albertan. Recommendations included promoting 

precision agriculture, conservation cropping, financial incentives, collaborative planning, and block pricing for 

municipal water use. 

Infrastructure Deficits/Deficiencies (7 votes) 

Infrastructure deficits/deficiencies were seen as a barrier to effective water management in Alberta. Much of the 

existing infrastructure is outdated and unable to meet current or future water needs. There is a geographical 

mismatch between water supply and user location, with most of the supply in the north and users in the south. The 

challenge is compounded by long timelines and high costs for upgrades. Responding to why we need to improve 

infrastructure, one participant highlighted a “projected increase of 200% in infrastructure demand” and the 

inability to deliver water when crops need it. Key stakeholders mentioned included agricultural producers, 

irrigation districts, municipalities, First Nations2, and all levels of government. Recommendations focused on 

conducting basin water holding capacity studies, implementing cost-share agreements for upgrades, identifying 

strategic investment nodes, and integrating data and simulation tools for proactive planning. 

Water Allocation (6 votes) 

Participants discussed how water allocation in Alberta is governed by complex systems including international 

agreements, licensing, and entitlements. Equity and representation were listed as concerns, particularly regarding 

Indigenous communities and ecosystem needs. The First in Time First in Right (FITFIR) system, while 

functional, was seen as outdated and controversial. Participants raised important points including the scarcity of 

allocations in the South Saskatchewan River Basin (SSRB) and the ethical question of “who speaks for the 

water.” Relevant stakeholders mentioned included farmers, ranchers, regulators and policy makers, Indigenous 

communities, and environmental advocates. Recommendations called for transparent and dynamic allocation 

systems, the re-evaluation of FITFIR and exploration of alternative models, the inclusion of diverse voices, 

rewarding conservation behaviors, and publicizing water agreements. 

 

2 Both terms - First Nations, Indigenous Communities - were used by participants 
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Maintenance of Ecological Services (5 votes) 

Maintaining ecological services was seen as important for sustainable agriculture in Alberta. These services, such 

as pollination and runoff management, exist naturally within ecosystems but are maintained by private 

landowners for public benefits. The challenge lies in balancing agricultural yield with ecological sustainability. 

There were suggestions for “bringing back the beavers” and the use of flow gauges to monitor natural regimes. 

Relevant stakeholders mentioned included farmers, ranchers, government agencies, First Nations, ecosystems, 

and society at large. Recommendations included financial incentives for beneficial practices, monitoring 

technologies, compensation for ecosystem service maintenance, and protection of riparian zones and wetlands. 

Extreme Events (4 votes) 

Extreme weather events, including floods, droughts, and heat domes, were discussed as becoming more frequent 

and severe in Alberta, posing significant risks to agriculture and infrastructure. Reasons suggested for extreme 

events included being driven by climate change and complex feedback systems, speculative causes such as sun 

cycles and humorous mentions such as “Ask ChatGPT.” Relevant stakeholders affected include farmers, ranchers, 

government bodies, wildlife and ecosystems, and consumers (via price impacts). Recommendations emphasized 

investment in adaptation infrastructure, insurance mechanisms, innovative solutions like cloud seeding, and 

improved forecasting and planning for localized impacts. 

Digital Agriculture Implications 

Though not the focus of the discussion, participants implicitly and explicitly referenced digital tools and 

technologies that could support water sustainability in Alberta’s agriculture. Below is a summary of how 

participants envisioned the role of digital tools across the six challenges:   

1. Storage and Peak Flow 

Participants emphasized the need for monitoring and forecasting tools such as satellite monitoring to track water 

use and availability. Supply forecasting and flow metering were highlighted as essential for managing peak flow 

and storage efficiency. These tools would help align water availability with agricultural demand, especially during 

unpredictable spring rains. 

Digital Tools:  

• Remote sensing (e.g., satellite imagery) 

• Real-time flow sensors and telemetry 

• Predictive analytics for water supply and demand 

2. Efficiency 

Discussion of efficiency had the most direct references to digital agriculture with precision agriculture being 

mentioned as a strategy for improving water use efficiency. Participants noted the importance 

of technology and data-driven decision-making to optimize irrigation and reduce waste. 

Digital Tools: 

• IoT-enabled irrigation systems 

• Soil moisture sensors 

• GIS and remote sensing for crop water needs 

• Smart meters and municipal water analytics 
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3. Infrastructure Deficits/Deficiencies 

While not always explicit, participants called for data collection, integration, and simulation to identify 

infrastructure gaps and plan upgrades. This suggests a role for digital modeling tools, decision support systems, 

and infrastructure monitoring platforms. 

Digital Tools: 

• Digital twins of water infrastructure 

• Basin-scale hydrological modeling 

• Asset management software for infrastructure planning 

4. Water Allocation 

Participants discussed the need for monitoring and evaluation systems to track water use and enforce allocations. 

There were also calls for transparency and public access to agreements suggesting a role for digital 

registries or blockchain-based water markets. 

Digital Tools: 

• Water licensing and allocation platforms 

• Real-time usage dashboards 

• Public databases for water rights and trades  

5. Maintenance of Ecological Services 

Participants emphasized the need to monitor ecological flows using satellites and Unmanned Aerial Vehicles 

(UAVs). Participants also mentioned that understanding natural regimes and post-irrigation changes 

requires environmental monitoring systems. 

Digital Tools: 

• UAVs for habitat and vegetation monitoring 

• Satellite-based ecological indicators 

• Biodiversity and soil health tracking apps  

6. Extreme Events 

Though less specific, participants mentioned the need for prediction tools and adaptation strategies. “Ask 

ChatGPT” was humorously noted, but it reflects openness to AI-based forecasting and decision support. 

References to cloud seeding and climatic feedback imply a need for climate modeling tools. 

Digital Tools: 

• AI-driven weather and drought forecasting 

• Risk assessment models 

• Early warning systems for floods and droughts                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Although the focus of this session was to elaborate on challenges in water sustainability in Alberta’s agriculture, 

references to digital tools that could be used to tackle the challenges highlight an awareness among participants of 

the value digital tools can bring to agricultural water management. Digital technologies can be seen as integral to 

building a resilient and sustainable agricultural system in Alberta. 
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Summary of Digital Tool Opportunities for Challenges 

CHALLENGE DIGITAL TOOLS MENTIONED OR IMPLIED 

Storage & Peak Flow Satellite monitoring, flow metering, forecasting tools 

Efficiency Precision agriculture, smart irrigation, municipal water analytics 

Infrastructure Deficits Data integration, simulation, digital twins 

Water Allocation Monitoring systems, digital registries, transparent allocation tools 

Ecological Services UAVs, satellite monitoring, ecological flow tracking 

Extreme Events AI forecasting, climate models, early warning systems 

Challenges: Urgency vs Effort 

Following the discussion on challenges in water sustainability efforts in Alberta’s agriculture, participants came 

together to discuss their perceived urgency and effort. Urgency was understood in terms of how soon the 

challenges need to be dealt with. Effort was described in terms of the number of resources needed to deal with the 

challenges. Below is a summary of the discussion for each challenge with supporting quotes from participants. 

The challenges are listed in the order they were discussed.  
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CHALLENGE SUMMARY OF DISCUSSION 

Water Allocation 
Low Urgency 

High Effort 

Politically sensitive and requires inclusive consultation. Some viewed the system as functional: “Most of the 
province can still apply for and receive a license”, while others emphasized political challenges and time 

constraints: “It’s highly political, anything political is hard. Time is money, so, hours in a room adds up.” 

Tensions exist between agricultural, urban, and ecological water needs. Calls for reform, education, and 

broader stakeholder engagement. 

Extreme Events 
High Urgency 

High Effort 

Increasing frequency of extreme weather: “One in 100-year extreme weather events are happening more 
and more frequently.” Seen as partly management-related: “Extreme events are really an outcome of 

management… we have to start looking at it in a proactive way.” Emphasis on adaptation, infrastructure, 

and behavioral change, including on-farm practices such as “We have been collecting rainwater so that we 

can water cattle… making sure that the stubble is [higher] so that it traps more snow.” 

Efficiency 
Medium Urgency 

Moderate-High Effort 

Seen to extend limited supplies: “If we are able to make more from what we have then we might be able to 
get excess or surplus.” Others questioned remaining gains: “We have improved efficiency so much… the 

remaining gains are smaller and less important.” Emphasis on targeting the right areas: shooting “at the 

right target.” Consensus on prioritizing urban use, education, and private sector innovation. 

Maintenance of 

Ecological Services 
High Urgency 

High Effort 

Ecosystems already degraded: “These [ecosystems] have already been lost, so we need to maintain them 

now.” Wetlands’ role highlighted: “Wetlands act as sponges on the landscape… they absorb runoff and 
retain water.” Major challenge is lack of incentives: “The markets for ecological services for the past 20 

years are non-existent.” Issues include valuation, restoration, and landowner compensation. 

Storage and Peak 

Flow 
High Urgency 

High Effort 

Need to manage variability: “We need a system that can manage the problem… capture the excesses and 

distribute it in times of droughts.” Evidence of excess flows: “Last year, we transmitted 58% [water] across 

the boundary, instead of the 50% we had to.” Landscape-level storage discussed, including tile drainage: 

“You can close the levers and store water on the landscape… not just a drain, but also to retain.” 

Infrastructure 

Deficits / Deficiencies 
High Urgency 

High Effort 

Distinction between existing and future needs. Existing deficits include failures: “Pipeline breakage in St 
Mary’s or in Calgary—that is [a] deficit.” Progress noted: “We are 63% pipeline now… the bulk of it has 

already been established.” Funding gaps emphasized: “There is a huge deficit in the funding of 

municipalities… [and] counties to maintain ditches, roadways.” Need for federal support, expansion beyond 

irrigation, and long-term planning for future infrastructure to support ecological services and water 

management. 



 

REPORT February 1, 2026 vet.ucalgary.ca/simpsoncentre                               21 

Digital Agriculture Implications 

While the term “digital tools” was not frequently used explicitly, several comments pointed to the need for data, 

modeling, quantification, and innovation, which are often enabled by digital technologies. Below are some key 

insights: 

1. Efficiency and Technological Innovation 

Participants acknowledged that while much progress has been made in agricultural water efficiency, further gains 

would require advanced technologies and research. One participant noted that “The work on efficiency that we 

need to do now is more on the research and development side, [such as] find[ing] more technologies to make us 
more efficient to push to that next level.” This suggests a role for precision agriculture, sensor-based irrigation, 

and data-driven decision-making to optimize water use. 

2. Quantification of Ecological Goods and Services 

A major barrier to integrating ecological services into policy and markets was the lack of quantification tools. One 

participant asked “Are we looking for quantification for [ecological services]? We are talking about markets, all 

these things … how does one even quantify it?” Another participant responded that “Just like [an ecological] 
service is sequestering so much carbon, but they haven’t got the systems in place to quantify that…” Giving an 

example of a project that quantifies ecological services, one participant added that “We have projects that do 
exactly that. How much water is kept on the land if you leave it in a wetland? How much is the water quality?” 

These comments point to the need for digital monitoring systems, remote sensing, and modeling tools to measure 

and value ecological services. 

3. Data and Modeling for Infrastructure Planning 

While not elaborated on in detail, there was an implicit recognition that data integration and simulation are 

essential for planning infrastructure and managing water flows. For example, in the context of storage and peak 

flow, one participant described that “Tile drainage doesn’t just remove water in peak flow; you can close the 

levers and store water on the landscape… you can use that to manage your water table below your rooting 

zones.” This kind of system would benefit from digital control systems, field-level sensors, and hydrological 

modeling to optimize performance. 

4. Public Education and Behavior Change 

One participant emphasized the need for public education on water use and efficiency, especially in urban areas 

stating that “We have a real disconnect between our urban cousins and others… Canadians waste more water 

than any other country in the world… it is a priority for us to educate our urban cousins on what is the real value 
of water.” While not explicitly digital, this opens the door for digital outreach tools, apps, and interactive 

platforms to raise awareness and influence behavior. 
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Summary of Digital Tool Opportunities by Theme 

CHALLENGE AREA DIGITAL TOOL IMPLICATION 

Efficiency Precision agriculture, R&D, smart irrigation, data analytics 

Ecological Services Quantification tools, remote sensing, ecological modeling 

Storage & Peak Flow Digital control systems, hydrological modeling 

Infrastructure Planning Simulation tools, GIS, asset management platforms 

Public Engagement Digital education, apps, behavior tracking 

 

Digital tools are crucial in resolving the challenges in water sustainability in Alberta’s agriculture. 

However, the adoption and uptake of these tools is dependent on governance and implementation 

mechanisms to be put in place for successful adoption. For example, without incentives to maintain 

ecological services, producers may not be motivated to work toward maintaining these services despite 

quantification tools being made available. Given this, the next policy lab session focused on identifying 

key policy interventions to resolve challenges in water sustainability in Alberta’s agriculture. 

POLICY LAB 2: WATER SUSTAINABILITY IN ALBERTA’S 

AGRICULTURE THROUGH DIGITALIZATION – POLICY 

INTERVENTIONS 

Session 2 (March 4th, 2025): Having identified key challenges in water sustainability efforts in Alberta’s 

agriculture, in the second session, we focused on producers’ needs, challenges, and opportunities when it 

comes to leveraging digital tools to tackle these challenges; and discussions focused on identifying key 

areas for policy interventions to resolve challenges. 

Participants: We had a total of 20 participants that included agricultural stakeholders such as producers 

and producer associations, agricultural funding organizations, service providers, policymakers, and 

academic researchers.  

OECD Principles on Water Governance  
Operationalizing the OECD Principles on Water Governance (2015), participants discussed the 

following questions: 

1. Within the context of Alberta, water sustainability, and digitalization in agriculture, which of 

these principles are most relevant and why – particularly for producers? 

2. How might we work towards implementing them in the Albertan context? 

3. Rank them based on URGENCY and EFFORT 
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Before summarizing the discussions during the Policy Lab 2 session, below is an excerpt from the OECD 

report that outlines the 12 OECD Principles on Water Governance (for reference):  

Coping with current and future challenges requires robust public policies, targeting measurable objectives in pre-

determined time-schedules at the appropriate scale, relying on a clear assignment of duties across responsible 

authorities and subject to regular monitoring and evaluation. 

Water governance can greatly contribute to the design and implementation of such policies, in a shared 

responsibility across levels of government, civil society, business and the broader range of stakeholders who have 

an important role to play alongside policymakers to reap the economic, social and environmental benefits of good 

water governance. 

The OECD Principles on Water Governance intend to contribute to tangible and outcome-oriented public policies, 

based on three mutually reinforcing and complementary dimensions of water governance: (p3) 

➢ Effectiveness relates to the contribution of governance to define clear sustainable water policy goals and 

targets at all levels of government, to implement those policy goals, and to meet expected targets. (p3) 

Principle 1. Clearly allocate and distinguish roles and responsibilities for water policymaking, policy 

implementation, operational management and regulation, and foster co-ordination across these responsible 

authorities. 

Principle 2. Manage water at the appropriate scale(s) within integrated basin governance systems to reflect local 

conditions, and foster co-ordination between the different scales. 

Principle 3. Encourage policy coherence through effective cross-sectoral co-ordination, especially between 

policies for water and the environment, health, energy, agriculture, industry, spatial planning and land use 

Principle 4. Adapt the level of capacity of responsible authorities to the complexity of water challenges to be met, 

and to the set of competencies required to carry out their duties (pp9-12) 

➢ Efficiency relates to the contribution of governance to maximize the benefits of sustainable water 

management and welfare at the least cost to society. (p3) 

Principle 5. Produce, update, and share timely, consistent, comparable and policy-relevant water and water-

related data and information, and use it to guide, assess and improve water policy 

Principle 6. Ensure that governance arrangements help mobilize water finance and allocate financial resources in 

an efficient, transparent and timely manner 

Principle 7. Ensure that sound water management regulatory frameworks are effectively implemented and 

enforced in pursuit of the public interest 

Principle 8. Promote the adoption and implementation of innovative water governance practices across 

responsible authorities, levels of government and relevant stakeholders (pp9-12) 

➢ Trust and Engagement relate to the contribution of governance to building public confidence and 

ensuring inclusiveness of stakeholders through democratic legitimacy and fairness for society at large. 

(p3) 

https://www.oecd.org/en/topics/sub-issues/water-governance/the-oecd-principles-on-water-governance-and-implementation-strategy.html
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Principle 9. Mainstream integrity and transparency practices across water policies, water institutions and water 

governance frameworks for greater accountability and trust in decision-making 

Principle 10. Promote stakeholder engagement for informed and outcome-oriented contributions to water policy 

design and implementation 

Principle 11. Encourage water governance frameworks that help manage trade-offs across water users, rural and 

urban areas, and generations 

Principle 12. Promote regular monitoring and evaluation of water policy and governance where appropriate, 

share the results with the public and make adjustments when needed (pp9-12) 

The OECD Principles on Water Governance are developed on the premise that there is no one-size-fits-all 

solution to water challenges worldwide, but a menu of options building on the diversity of legal, administrative 

and organizational systems within and across countries. They recognize that governance is highly contextual, that 

water policies need to be tailored to different water resources and places, and that governance responses have to 

adapt to changing circumstances. (p5) 

 

EFFICIENCY EFFECTIVENESS TRUST & ENGAGEMENT 

6. Financing 

7. Regulatory Frameworks 

5. Data & Information 

8. Innovative Governance 

1. Roles & Responsibilities 

2. Appropriate Scales 

3. Policy Coherence 

4. Capacity 

9. Transparency 

10. Stakeholder Engagement 

11. Trade-offs among users 

12. Monitoring & Evaluation  

 

 



 

 

 

REPORT February 1, 2026 vet.ucalgary.ca/simpsoncentre                          24 

Policy Interventions to Promote Water Sustainability in Alberta’s Agriculture 

Through Digitalization 

Below is a summary of the discussions held among four groups regarding the OECD Water Governance 

Principles. The summary includes the key themes with direct quotes as supporting evidence, outlines the 

implementation strategies recommended by participants, and consolidates how participants ranked the principles. 

EFFICIENCY 

Financing 

Financing was discussed as both a barrier and an enabler. Participants noted that while funding exists, it is often 

hard to access, overly bureaucratic, or insufficient for infrastructure and innovation. One participant noted that 

“Financing is always an obstacle for farmers.” Financing was also discussed in terms of scale where a small 

versus large-scale farmer would consider different amounts of money as risky. For instance, one participant noted 

how for “a small farmer, $5,000 is a lot of money and a lot of risk.” The need to provide matching funding was 

also considered a barrier as opposed to being provided with tools for free to encourage more uptake of the tool 

from farmers. Oversubscription of financing programs was seen as a barrier as sometimes that may lead to a 

shortfall in funding availability. 

Regulatory frameworks 

Participants generally agreed that Alberta’s regulatory frameworks are functional but slow to adapt. There was 

concern about the time and complexity involved in making regulatory changes, especially for infrastructure and 

inter-basin transfers. Highlighting the existence of interprovincial water transfer agreements, one participant 

stated that “The licensing system needs to be changed… Alberta’s water is not Alberta’s alone to decide. And a lot 

of people don’t realize that.” Reiterating that current frameworks work, one participant noted that “From my 

perspective, the regulatory frameworks … are really not bad.”  

Data and information 

All groups identified data as critical for digitalization, decision-making, and accountability. However, they also 

highlighted gaps in data availability, integration, and granularity. Noting the urgency, one participant stated that “I 

would say the urgency for data is high. I would actually put the level of effort as medium.” In contrast, noting its 

significance as a starting point, another participant mentioned that “it has to start from somewhere. So, data and 
information [are] vital.” Since different groups are “all collecting slightly different bits of information” and in 

different forms, one participant raised the point that this could be “an opportunity to convene different bodies” to 

collate information under one platform. The gaps in data availability were also discussed as a cause for concern 

with one participant mentioning that “they know how much water flows out of there, or how much [is] diverted 

from the river. We don’t know where water goes after that. We can only estimate how much is used for irrigation 
or municipalities. There’s some more data, but the rest of it, the licensing, is not measured and not reported.” 

Importance of data was also discussed in the context of digitalization since AI can leverage large quantities of 

data. 
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Innovative governance 

Innovation was discussed in terms of both governance structures and technology adoption. While some 

participants saw innovation as emerging organically, others emphasized the need for investment and 

experimentation. One participant emphasized the need for innovative governance to maximize the utilization of 

currently available water “because we do have a large volume of water…. If we could just hold all of our water, 

reuse all of our water, and […] be more efficient with our actual water, I think we’d […] have a lot less water 

shortages than we actually have.” Citing the use of solar panels on irrigation canals in India as an example of 

innovative governance, one participant questioned “if you can make it work in India, how come we can’t make it 

work here in Alberta?”  

EFFECTIVENESS 

Roles and responsibilities 

Clearly distinguishing roles and responsibilities was considered straight-forward in most contexts and therefore 

was not identified as a priority concern. However, participants noted that effort may be needed for the 

coordination aspect of roles and responsibilities. For instance, as one participant remarked: “the distinguishing 

part, I think, is easy. Low effort. Every political party does that. The coordination is the tough challenge. Just like 

coordination of data. That’s a massive task. […]. It needs more effort.” 

Appropriate scales 

Delineating appropriate scales was consistently emphasized across all groups as foundational to effective water 

governance. Participants stressed the need to manage water at the right scale—whether that be at the basin level, 

district level, or farm level. One participant remarked, “there’s no one-size-fits-all water approach for you know, 

half of the continent. So, me using appropriate scales [is] really important.” Citing the example of EU, another 

participant said that “one thing that really worked well in the EU is that you would be managing basins and 

looking at [trans-boundary policies]. I think we could do more of that” 

Policy coherence 

Participants across groups highlighted the lack of coordination between sectors and jurisdictions, especially 

between agriculture, environment, and municipal planning. This was evident through remarks such as “a lot of 

those sectors don’t talk to each other around water” and “we’re not very coherent or not talking among 
stakeholders.” Given the complexity of policy coherence, one participant noted that “when you have silos within 

different departments […] then you come up against barriers.” 

Capacity 

Capacity was discussed in terms of institutional ability to monitor, enforce, and adapt governance. While not 

always seen as urgent, it was consistently rated as high effort given that the level of capacity leaves much to be 

desired. For example, one participant noted that “the level of capacity just isn’t there because it’s the wrong 

people in charge of the wrong decisions.” Another noted “Capacity to manage all this, to regulate, to enforce—
there’s next to nothing.” Emphasizing the role of digitalization, one participant remarked that “you need people 

with that knowledge, […] maybe armed with some of these digital tools.” 
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TRUST & ENGAGEMENT 

Transparency 

Trust in water governance was a recurring concern. Participants discussed the need for open data, clear 

communication, and inclusive decision-making. One participant noted a “massive trust issue” between (1) “on-

the-ground practitioners, everyday people and academics” (2) “government officials and everyday people” and 

(3) trust issues within the decision-making system itself raising concerns about “whether or not the system 

represents the everyday people because of how old it is and the fact that it’s never really been revised properly. It 

constantly seems to get revised in a closed-door process, a black-box process. It’s not open.” Transparency 

requires honesty, which takes substantial effort, but as one participant remarked, “it’s just not being done.” One 

participant suggested that a district could be seen as a trusted intermediary for stakeholder engagement to enhance 

trust. 

Stakeholder engagement 

All groups emphasized the importance of engaging producers and other stakeholders in water governance with 

bottom-up approaches being preferred. For instance, one participant emphasized the need to engage producers and 

“let them tell you what they need […]  instead of you sitting in your office and creating something for them that 

they might not actually need.” Another participant discussed the importance of “incorporating […] indigenous 
worldview[s] into water [to] help us shift our thinking.”  

Trade-offs across users 

Trade-offs across users was discussed in the context of water allocation between agriculture, municipalities, and 

industry. Participants emphasized the need to consider the full value chain and economic impacts with one 

participant noting that “it’s not just your farmers, [it’s] the whole value chain.” 

Monitoring and evaluation 

Monitoring and evaluation were often discussed alongside data and information. Participants emphasized the need 

for regular evaluation of water use and policy effectiveness with one participant suggesting that “It should just be 

reviewed every five years.” Monitoring and evaluation were also seen as relevant to avoid the continuation of 

“outdated policy from 1909 or the late 1800s.” Discussing how monitoring and evaluation might be done, one 

participant remarked that “you need to be able to say, okay, […] this is where we are at now, and this is where we 

want to go. Or […] we’ve implemented X, Y and Z, and now we are better or worse than before.” 

Implementation Strategies 

Participants proposed several strategies for implementing the most relevant principles in Alberta’s context: 

1. Define appropriate scales first 

2. Develop shared data infrastructure 

3. Simplify access to financing 

4. Build institutional capacity 

5. Foster cross-sector coordination 

6. Promote inclusive stakeholder engagement 
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7. Modernize regulatory frameworks 

8. Encourage innovation through pilots and partnerships 

9. Improve transparency and trust 

10. Regular monitoring and evaluation 
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Snapshot of Principles by Urgency and Effort 

PRINCIPLE URGENCY VS EFFORT 

P6: Financing Infrastructure and innovation require major investment. 

P7: Regulatory Frameworks Functional but slow to adapt. 

P5: Data and Information Critical for digitalization; current systems are inconsistent. 

P8: Innovative Governance Happens organically; needs support. 

P1: Roles and Responsibilities Clear in most contexts; not a concern. 

P2: Appropriate Scales Foundational; moderate effort to implement. 

P3: Policy Coherence Cross-sector coordination is lacking. 

P4: Capacity Institutional capacity is limited; not yet a crisis. 

P9: Integrity and Transparency Important for trust; not always practiced. 

P10: Stakeholder Engagement Trust-building and inclusion are essential. 

P11: Trade-offs Across Users Recognized but not prioritized. 

P12: Monitoring and Evaluation Tied to data and policy updates. 
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How Can Digital Tools Support Water Governance in Agriculture? 

1. Enhancing measurement and monitoring 

Participants across groups emphasized that digital tools could improve the accuracy, granularity, and timeliness of 

water use data. This was seen as critical for effective governance. One participant stated that “we always say you 

can’t manage what you don’t measure, and you need to have measurements first.” Emphasizing the need for 

consistency in data, another participant pointed out that “It’s out there, but [we need to] make sure that it’s a 

consistent data set.” Accessibility and affordability were also highlighted with participants saying that “With 

today’s technologies, it’s a lot more accessible than it’s ever been before” and “It’s getting cheaper. Information 

keeps catching up to us.” 

Extrapolating from this, digital tools, such as flow meters, remote sensing, and automated reporting, could fill 

critical data gaps and support more transparent and accountable water use.  

2. Supporting decision-making at multiple scales 

Digital tools were seen as valuable for both farm-level and basin-level decision-making, though participants 

raised the issue that benefits at the micro level don’t always translate to the macro level.  For example, one 

participant said that “this on farm digitalization, that can make you ultra efficient it’s all good. But that’s really 

the micro scale, in a sense, because the macro scale where water efficiency really occurs is [at] the district-
level.” Highlighting the existing tools available for decision making, one participant said that “we actually can 

manage [water] on a day-to-day basis, hour-to-hour, week-to-week, month-to-month.”  

Extrapolating from this, there is a need for integrated digital systems that connect farm-level tools (e.g., soil 

moisture sensors, smart pivots) with district-level planning and water allocation systems.  

3. Enabling innovation and AI applications 

Participants discussed the potential for digital tools to support innovation, including AI-driven models for soil and 

water management since “data is the future, especially […] with AI… data becomes [a] commodity, and that has 

a ton of value.” 

Digitalization could unlock new efficiencies and predictive capabilities, but only if foundational datasets are 

developed and shared. 

4. Reducing administrative burden and improving access 

Participants discussed how digital tools could simplify reporting and compliance, but only if systems are designed 

with producers in mind. Tools should be made available at low costs to enable producers to test them out. There is 

also a need to reduce barriers to access financing. 

Digital tools must be user-friendly and reduce, not add to, the administrative burden on producers.  

5. Building trust through transparency 

Digital tools were also seen as a way to build trust in water governance by making data more transparent and 

accessible. Digital platforms that allow producers to see how their data is used, and allows them to benefit from it, 

could help address longstanding trust issues.  
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Participants also emphasized that digitalization must be accompanied by investment in infrastructure, capacity, 

and governance reform to be effective. 

POLICY LAB 3: WATER SUSTAINABILITY IN ALBERTA’S 

AGRICULTURE THROUGH DIGITALIZATION - ROADMAP 

Session 3 (December 3rd, 2025): In the third and final session, we brought together the insights from the 

first and second policy lab sessions to brainstorm a policy roadmap for water sustainability through 

digitalization in Alberta’s agriculture. 

Participants: We had a total of 19 participants that included agricultural stakeholders such as producers 

and producer associations, agricultural funding organizations, service providers, government officials, and 

researchers.  

Roadmap for Water Sustainability in Alberta’s Agriculture Through 

Digitalization 

In the final session, participants were provided with a draft roadmap that included a vision, list of key 

actions and stakeholders with relevant roles (shared a few weeks in advance). In the first session, in small 

groups, the participants brainstormed the roadmap, and facilitators with each group took detailed notes of 

the discussion. The roadmap included a vision outlining what water sustainability in Alberta’s agriculture 

through digitalization would look like. The document also listed key goals to fulfil the vision and key 

stakeholders involved. Below is the draft roadmap that was shared with the participants prior to the final 

session: 
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Vision for 2030+ 

Alberta’s agricultural sector faces water sustainability challenges due to climate variability, increasing demand, and aging infrastructure. Issues such as 

mismatched water availability and crop needs, inefficient water use, outdated allocation systems, and the loss of ecological services threaten long-term 

resilience. Extreme weather events and fragmented governance further emphasize the urgent need for innovative, coordinated, and technology-enabled 

solutions. 

By 2030, Alberta’s agricultural sector will be firmly on the path to sustainable water use and increased resilience through integrated digital technologies, 

shared data infrastructure and standards, accessible financing, inclusive governance, better cross-sector coordination, and coordinated stakeholder action. 

Water will be managed efficiently across scales, ecological services will be maintained with established markets and incentives, and producers will be 

empowered through digital pilots and data-driven tools to adapt to climate variability. 

Digitalization will enable efficient water management across scales, provide real-time data for decision-making, and support predictive analytics for climate 

adaptation. It will help build institutional capacity through the creation of transparent governance systems and fostering of innovation through AI and 

Internet of Things (IoT) technologies. 

Short Term (2026–2027) Medium Term (2028–2030) Long Term (2030+) 

1. Define appropriate water governance scales 

(basin, district, farm). 

→  GIS-based basin mapping and decision-support 

dashboards. 

2. Develop shared data infrastructure and standards. 

→  Cloud-based water data platforms; APIs for 

interoperability. 

3. Simplify access to financing for digital tools and 

infrastructure. 

→ Online funding portals with automated eligibility 

checks. 

4. Pilot digital monitoring tools (e.g., soil moisture 

sensors, flow meters).  

→ Soil moisture sensors, IoT-enabled irrigation 

systems, real-time flow meters. 

1. Build institutional capacity for digital governance and 

enforcement.  

→ Training programs on AI-driven water analytics; 

digital compliance systems. 

2. Foster cross-sector coordination (agriculture, 

environment, municipalities).  

→ Integrated water management platforms linking 

agricultural, municipal, and environmental. 

3. Promote inclusive stakeholder engagement and 

Indigenous knowledge integration.  

→ Virtual engagement platforms, participatory 

mapping tools. 

4. Modernize regulatory frameworks to support 

innovation and transparency. 

→ Blockchain-based water rights registries for 

transparency. 

1. Scale up successful digital pilots across regions. 

→ Province-wide deployment of precision irrigation 

and predictive analytics. 

2. Institutionalize regular monitoring and evaluation of 

water governance. 

→ AI-driven dashboards for real-time performance 

tracking. 

3. Establish and disseminate markets and incentives for 

ecological services. 

→ Digital platforms for trading ecosystem credits 

(e.g., carbon and water credits). 

4. Achieve integrated digital water governance across 

all levels. 

→ Unified digital governance system combining 

data, allocation, and compliance. 
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Along with the draft roadmap, the participants were also provided with a list of key stakeholders and their 

potential roles outlined below: 

STAKEHOLDERS ROLE 

Producers & Producer Associations Adopt digital tools, provide feedback, co-create solutions. 

Agricultural Funding Organizations Provide accessible financing and incentives for innovation. 

Service Providers Develop and maintain digital infrastructure and tools. 

Policymakers & Regulators Define governance frameworks, ensure coordination and 

enforcement. 

Academic Researchers Evaluate outcomes, develop models, support capacity building. 

Irrigation Districts Coordinate water distribution, support data collection and 

transparency. 

Indigenous Communities Share traditional knowledge, co-develop governance models. 

NGOs & Civil Society Advocate for ecological services, support stakeholder 

engagement. 

 

In facilitated small groups, participants reviewed the draft roadmap and brainstormed how the roadmap 

and list of relevant stakeholders may be revised. This was followed by a larger facilitated group 

discussion where the group worked on revising the roadmap with facilitators taking notes. Below is a 1-

page visual summary of the synthesized roadmap based on the discussions during the third session. This 

is followed by the extended version of the roadmap that further details the actions and connects them to 

relevant stakeholders.  
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Roadmap to Water Sustainability in Alberta’s Agriculture Through Digitalization – Summary 

VISION 

Where we want to go? Alberta’s agri-food sector will benefit from sustainable water use that is efficiently managed in a trustworthy and verifiable 

manner across watersheds, districts, and farms. Placing farmers and ranchers at the center, the goal is to drive profitability, productivity, and the 

longevity of the land while at the same time ensuring improved trust and transparency in the agri-food sector. We will achieve this by creating a 

roadmap that shows pathways through shared data infrastructure, accessible support systems, inclusive and transparent governance, and 

coordinated stakeholder action. 

What is the role of digitalization? Digitalization will enhance efficient water management across scales and provide real-time data for decision-

making. Systems will be designed to ensure that digital tools improve transparency without compromising privacy. Digitalization will foster 

innovation with advanced technologies. 

 

KEY ACTIONS 

EFFECTIVENESS EFFICIENCY TRUST & ENGAGEMENT 

Manage water at appropriate scales 

Define meaningful information at the 

farm scale and prioritize data that 

benefits producers with harmonized soil 

and water data and metering for 

visibility. 

Adopt innovative water governance 

Pilot and scale digital tools such as digital 

mapping, satellite imagery, and monitoring 

systems to improve water efficiency by 

connecting interested landowners with 

researchers and innovators. 

Promote stakeholder engagement and 

collaboration and mainstream 

transparency 

Design inclusive engagement processes, 

integrate Indigenous knowledge, and 

strengthen partnerships for trust and 

transparency through community-building 

initiatives and clear partnership guidelines. 

Establish a knowledge-mobilization 

framework to share updates. Link practices 

to open data access to accelerate innovation 

and adaptability. 

Build institutional capacity for digital 

governance and enforcement 

Develop skills, systems, and a coalition 

of experts to implement AI-driven 

analytics and digital compliance 

frameworks. 

Share timely data and information 

Create shared data platforms and standards to 

enable transparency, interoperability, and 

informed decision-making. E.g., Alberta 

Agriculture Water Database 

Clarify roles and responsibilities 

Define clear roles across sectors and 

strengthen coordination between 

agriculture, environment, and municipal 

actors to ensure operational alignment 

from basin to district to farm. 

Mobilize financial resources 

Simplify funding access through online 

portals and cost-sharing programs to 

accelerate adoption of digital solutions and 

create an inventory of actions that can be 

incentivized. 

Regular monitoring and evaluation 

Implement digital dashboards and reporting 

systems to track performance and adjust 

policies based on evidence. Ensure results 

are transparent. 
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Key Actions for Water Sustainability in Alberta’s Agriculture Through Digitalization with Relevant 

Stakeholders (Extended Version) 

EFFECTIVENESS 

ACTION DESCRIPTION RELEVANT STAKEHOLDERS 
Manage water at 

appropriate scales 

Define and use information that is meaningful at the 

farm scale. Prioritize data that benefits producers, 

harmonize soil and water maps at the same scale, 

and expand metering to provide visibility on water 

use and maintenance needs. 

• Producers & Producer Associations 

• Government — Provincial, Municipal, Rural; 

Federal (for standards) 

• Service Providers 

• Researchers — Academic, Government, 

Consultants, Innovation Orgs (e.g., universities, 

RDAR, Alberta Innovates, CAAIN, AMII, 

WaterSMART) 

• Irrigation Districts 

• Watershed Planning & Advisory Councils 

• Indigenous Communities 

Build institutional 

capacity for digital 

governance and 

enforcement 

Build capacity for AI-driven analytics and digital 

compliance systems. Establish transparent and 

accessible data-sharing practices and convene a 

coalition of experts to support training, 

implementation, and continuous improvement. 

• Government — all levels 

• Researchers — Academic, Government, 

Consultants, Innovation Orgs (universities, RDAR, 

Alberta Innovates, CAAIN, AMII, WaterSMART) 

• Service Providers 

• Irrigation Districts 

• NGOs & Civil Society 

• Producers & Producer Associations 

Clarify roles and 

responsibilities 

(cross-sector 

coordination) 

Clarify roles across agriculture, environment, and 

municipal actors, and strengthen coordination with 

entities such as Prairie Provinces Water Board, and 

ECCC. Ensure operational alignment from basin 

planning to district distribution and farm practice. 

• Government — all levels 

• Watershed Planning & Advisory Councils 

• Irrigation Districts 

• Producers & Producer Associations 

• Researchers — Academic, Consultants, 

Government 

• NGOs & Civil Society 

• Indigenous Communities 
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EFFICIENCY 

ACTION DESCRIPTION RELEVANT STAKEHOLDERS 
Adopt innovative 

water governance 

Launch and evaluate digital pilots; catalogue 

existing operational technologies and organizations; 

identify viable locations for scale-up. Connect 

interested landowners with researchers and 

innovators and utilize digital mapping, satellite 

imagery, and monitoring tools to improve 

performance. 

• Producers & Producer Associations 

• Researchers — Academic, Consultants, Innovation 

Orgs (universities, RDAR, Alberta Innovates, 

CAAIN, AMII, WaterSMART) 

• Service Providers 

• Government — Provincial, Federal, Municipal, 

Rural 

• Irrigation Districts 

• Watershed Planning & Advisory Councils 

• NGOs & Civil Society 

Share timely data 

and information 

Implement integrated digital water governance 

using shared infrastructure and standards. Develop 

an Alberta Agriculture Water Database, clarify opt-

in data ownership and incentivize sharing. 

Strengthen interoperability, reduce siloing, 

safeguard access, and provide a central reference 

guide for digital tools. 

• Government — Provincial (Ag & Irrigation), 

Federal, Municipal, Rural 

• Service Providers 

• Irrigation Districts 

• Researchers — Academic, Government, 

Consultants, Innovation Orgs 

• Producers & Producer Associations 

• Watershed Planning & Advisory Councils 

• NGOs & Civil Society 

Mobilize financial 

resources 

Simplify access to funding via online portals with 

automated eligibility checks. Create an inventory of 

actions that can be incentivized and identify 

diversified sources of funding, including cost-

sharing initiatives. 

• Agricultural Funding Organizations 

• Government — Federal, Provincial, Municipal, 

Rural 

• Service Providers 

• Researchers — Innovation Orgs, Consultants 

• Producers & Producer Associations 

• NGOs & Civil Society 
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TRUST & ENGAGEMENT 

ACTION DESCRIPTION RELEVANT STAKEHOLDERS 
Promote stakeholder 

engagement and 

collaboration and 

mainstream 

transparency 

Design inclusive engagement processes that integrate 

Indigenous knowledge and strengthen collaborations 

across sectors. Build trust and transparency through 

community-building initiatives and clear partnership 

guidelines. Establish a knowledge-mobilization 

framework to share updates, resources, and project 

inventories; connect stakeholders with compatible 

needs and goals; and identify centers of expertise to 

support roadmap implementation. Link these practices 

to open data access to accelerate innovation and 

adaptability. 

• Indigenous Communities 

• Government — all levels 

• NGOs & Civil Society 

• Watershed Planning & Advisory Councils 

• Researchers — Academic, Consultants, Innovation 

Orgs 

• Service Providers 

• Producers & Producer Associations 

• Irrigation Districts 

Regular monitoring 

and evaluation 

Establish digital twin dashboards and trading systems 

to monitor performance. Introduce reporting 

incentives for producers and ensure results are 

transparent and used to adjust policies and operations. 

• Government — Provincial, Federal, Municipal, Rural 

• Service Providers 

• Researchers — Academic, Government, Consultants 

• Irrigation Districts 

• Producers & Producer Associations 

• NGOs & Civil Society 



 

 

CONCLUSION AND LIMITATIONS 

In conclusion, we used the policy lab methodology to examine water sustainability in Alberta’s 

agriculture and the potential role of digitalization to tackle the challenges in water sustainability. The aim 

of the policy lab sessions was to collaboratively build a vision and key actions necessary to achieving 

water sustainability in Alberta’s agriculture through digitalization. The policy lab sessions brought 

together agricultural stakeholders such as producers and producer associations, agricultural funding 

organizations, service providers, policymakers, and academic researchers. The discussion revealed that 

stakeholders are concerned with challenges related to storage and peak flow, efficiency, infrastructure 

deficiencies, water allocation, maintenance of ecological services, and extreme events with storage and 

peak flow, maintenance of ecological services, and extreme events rated as high urgency and high effort. 

Water allocation was understood as complex and contentious but there were recommendations for broader 

stakeholder engagement and a need for reform and education. The need for better and updated 

infrastructure was a recurring theme across challenges. Potential digital tools that can be used to deal with 

these challenges include satellite monitoring, flow metering, forecasting tools, precision agriculture, smart 

irrigation, digital twins, etc. The discussion on policy interventions based on the OECD Principles of 

Water Governance to help deal with the challenges revealed that effort is needed to improve efficiency, 

effectiveness, and trust and engagement with a particular focus on financing, data and information, cross-

sector coordination, level of capacity, transparency, stakeholder engagement, and monitoring and 

evaluation. To put all this together, the stakeholders came together to collaboratively develop a concise 

roadmap envisioning our end goal, the role of digitalization, and the key actions needed to get there. With 

profitability, productivity, and longevity of the land being the primary goals, stakeholders view farmers 

and ranchers at the centre emphasizing the need for bottom-up approaches and cultivating trust and 

ensuring transparency such that water is managed in a trustworthy and verifiable manner. Digitalization is 

viewed as a tool to enhance efficient water management wherein systems are designed to ensure that 

digital tools improve transparency without compromising privacy. In terms of key actions to improve 

effectiveness, there is a need to manage at appropriate scales with a focus on farm level data, need to 

build institutional capacity for digital governance and enforcement, and to clearly define roles and 

responsibilities to foster cross-sector coordination. To improve efficiency, there is a need to adopt 

innovative governance through digital pilots, to share timely data and information through a central 

database such as the Alberta Agriculture Water database, and to mobilize financial resources. Lastly, to 

build trust and engagement, there is a need to promote stakeholder engagement and collaboration and to 

mainstream transparency through inclusive engagement processes and community-building initiatives; 

and to ensure regular monitoring and evaluation through digital dashboards and reporting systems.  

The policy lab methodology does have some limitations that should be noted and can be addressed in 

future research. As described above, the stakeholders included a select group of participants. The process 

can benefit from additional iterations of the sessions with additional groups of stakeholders from other 

sectors such as dairy, poultry, horticulture or mixed farming systems to provide a diversity of 

perspectives. Additionally, we did not manage to recruit Indigenous groups due to time and resource 

constraints; the sessions would have benefited greatly from their participation. Further participation and 

active involvement of policymakers and other government officials would also enhance the process as 

stakeholders would be able to directly engage with those involved in making policy change. Due to time 

and resource constraints, our methodology was restricted to conducting the three sessions and collecting 

feedback before and after the sessions. When conducting further iterations, it would be beneficial to 



 

 

 

REPORT February 1, 2026 vet.ucalgary.ca/simpsoncentre                          38 

establish more avenues for active engagement in the form of a community of practice including recruiting 

some of the stakeholders in the design stage.  

 

 



 

 

 

REPORT February 1, 2026 vet.ucalgary.ca/simpsoncentre                          39 

REFERENCES 

Ahmed, O. & Lhermie, G. (2025). Farmers’ Priorities at the Ballot Box: Assessing Political Alignment on  

Trade, Taxation, Labour, and Sustainability ahead of the 2025 Federal Election. Briefing Paper. 
Simpson Centre for Food and Agricultural Policy. 

Akhmouch, A., & Correia, F. N. (2016). The 12 OECD principles on water governance—When science 

meets policy. Utilities Policy, 43, 14–20. https://doi.org/10.1016/j.jup.2016.06.004  

Akhmouch, A., Clavreul, D., & Glas, P. (2018). Introducing the OECD Principles on Water Governance. 

Water International, 43(1), 5–12. https://doi.org/10.1080/02508060.2017.1407561  

Ammar, M., Ruan, X., Davies, E., Dyck, M., Jeffrey, S., Qiu, F., & Unterschütz, J. (2014). Challenges 

and opportunities associated with expanding the irrigation sector in Southern Alberta. Alberta 

Land Institute. https://www.researchgate.net/publication/275523586  

Anderson, R. G., & French, A. N. (2019). Crop evapotranspiration. Agronomy, 9(10), 

614. https://doi.org/10.3390/agronomy9100614  

Bailey, J., & Lloyd, P. (2016). The introduction of design to policymaking: Policy Lab and the UK 

government. In P. Lloyd & E. Bohemia (Eds.), Future Focused Thinking – DRS International 
Conference  (pp. 1–15). Design Research Society.  

Bakker, K. (2010). Privatizing water: Governance failure and the world’s urban water crisis. Cornell 

University Press.  

Barrett, D. & Black, K. (2024). Water woes in southern Alberta could spell disaster for aquatic 

ecosystems, and the people who rely on them. The Conversation. (2024, March 

20) https://theconversation.com/water-woes-in-southern-alberta-could-spell-disaster-for-aquatic-

ecosystems-and-the-people-who-rely-on-them-222941  
Biswas, A. K. (2004). Integrated water resources management: A reassessment. Water International, 29(2), 

248–256. https://doi.org/10.1080/02508060408691775 

Bounajra, A., El Guemmat, K., Mansouri, K., & Akef, F. (2024). Towards efficient irrigation 

management at field scale using new technologies: A systematic literature review. Agricultural 
Water Management, 295, 108758.  

Di Giulio, M., & Vecchi, G. (2021). Implementing digitalization in the public sector. Technologies, 

agency, and governance. Public Policy and Administration, 38(2), 133-158. 

https://doi.org/10.1177/09520767211023283  

Dobrolyubova, E., Klochkova, E., & Alexandrov, O. (2019). Digitalization and effective government: 

what is the cause and what is the effect?. In International conference on digital transformation 

and global society (pp. 55-67). Springer, Cham. 

Dornberger, R., Inglese, T., Korkut, S., Zhong, V.J. (2018). Digitalization: Yesterday, Today and 

Tomorrow. In: Dornberger, R. (eds) Business Information Systems and Technology 4.0. Studies in 

Systems, Decision and Control, vol 141. Springer, Cham. https://doi.org/10.1007/978-3-319-

74322-6_1  

Farjad, B., Gupta, A., Marceau, D.J. (2015). Hydrological Regime Responses to Climate Change for the 

2020s and 2050s Periods in the Elbow River Watershed in Southern Alberta, Canada. In: 

Ramkumar, M., Kumaraswamy, K., Mohanraj, R. (eds) Environmental Management of River 

Basin Ecosystems. Springer Earth System Sciences. Springer, Cham. https://doi.org/10.1007/978-

3-319-13425-3_4  

Fereres, E., Soriano, M.A., 2007. Deficit irrigation for reducing agricultural water use. J. Exp. Bot. 58, 

147–159. https://doi.org/10.1093/jxb/erl165  

Global Water Partnership. (2000). Integrated water resources management (TAC Background Papers No. 

4). https://www.gwp.org/globalassets/global/toolbox/publications/background-papers/04-

integrated-water-resources-management-2000-english.pdf 

https://doi.org/10.1016/j.jup.2016.06.004
https://doi.org/10.1080/02508060.2017.1407561
https://www.researchgate.net/publication/275523586
https://doi.org/10.3390/agronomy9100614
https://theconversation.com/water-woes-in-southern-alberta-could-spell-disaster-for-aquatic-ecosystems-and-the-people-who-rely-on-them-222941
https://theconversation.com/water-woes-in-southern-alberta-could-spell-disaster-for-aquatic-ecosystems-and-the-people-who-rely-on-them-222941
https://doi.org/10.1080/02508060408691775
https://doi.org/10.1007/978-3-319-74322-6_1
https://doi.org/10.1007/978-3-319-74322-6_1
https://doi.org/10.1007/978-3-319-13425-3_4
https://doi.org/10.1007/978-3-319-13425-3_4
https://doi.org/10.1093/jxb/erl165
https://www.gwp.org/globalassets/global/toolbox/publications/background-papers/04-integrated-water-resources-management-2000-english.pdf
https://www.gwp.org/globalassets/global/toolbox/publications/background-papers/04-integrated-water-resources-management-2000-english.pdf


 

 

 

REPORT February 1, 2026 vet.ucalgary.ca/simpsoncentre                          40 

Gobble, M. (2018) Digitalization, Digitization, and Innovation, Research-Technology Management, 61:4, 

56-59, DOI: 10.1080/08956308.2018.1471280  

Government of Alberta. (n.d.). Drought – water allocation and apportionment. Alberta.ca. Retrieved 

January 12, 2026, from https://www.alberta.ca/drought-water-allocation-and-apportionment  

Hassoun, A., Marvin, H. J. P., Bouzembrak, Y., Barba, F. J., Castagnini, J. M., Pallarés, N., Rabail, R., 

Aadil, R. M., Bangar, S. P., Bhat, R., Cropotova, J., Maqsood, S., & Regenstein, J. M. (2023). 

Digital transformation in the agri-food industry: Recent applications and the role of the COVID-

19 pandemic. Frontiers in Sustainable Food Systems, 7, 

1217813. https://doi.org/10.3389/fsufs.2023.1217813  

Ishaque, H., Huda, J., & Lhermie, G. (2026). Beyond cost-benefit: Governance, trust, and support in the 

adoption of digital agriculture technologies in Alberta, Canada. Journal of Rural Studies, 122, 

103996. 

Kappel, T. A. “Technology roadmapping: An evaluation,” Ph.D. thesis, Northwestern Univ., Evanston, 

IL, USA, 1998. 

Kappel, T. A. “Perspectives on roadmaps: How organizations talk about the future,” J. Product Innov.  

Manage., vol. 18, no. 1, pp. 39–50, 2001. 

Kerr, C. and Phaal, R. “A scalable toolkit platform: Configurations for deployment in technology and  

innovation strategy workshops,” in Proc. R&D Manage. Conf., 2015. 

Kerr, C.  and Phaal, R. (2020). “Technology roadmapping: Industrial roots, forgotten history and  

unknown origins,” Technol. Forecasting Social Change, vol. 155, Art. no. 119967, 2020. 

Kerr, C., & Phaal, R. (2021). Roadmapping and roadmaps: Definition and underpinning concepts. IEEE  
Transactions on Engineering Management, 69(1), 6–16. 

Keulertz, M., & Riddell, P. (2025). Chronic crisis: 30 years on from the Dublin Principles and still 

no market to value water. In T. Allan (Ed.), Water Policy and Governance (pp. 192–203). 

Routledge.   

Klerkx, L., Jakku, E., & Labarthe, P. (2019). A review of social science on digital agriculture, 

smart farming and agriculture 4.0: New contributions and a future research agenda. NJAS: 

Wageningen Journal of Life Sciences, 90–91(1), 1–16. https://doi-

org.ezproxy.lib.ucalgary.ca/10.1016/j.njas.2019.100315  

Kulshreshtha, S. (2014). Climate change and water resources: A case study of the Canadian prairie 

region. International Journal of Safety and Security Engineering, Vol. 4, No. 3, pp. 207-

220. https://doi.org/10.2495/SAFE-V4-N3-207-220  

Lee, S. and Park, Y. (2005). “Customization of technology roadmaps according to roadmapping purposes: 

Overall process and detailed modules,” Technol. Forecasting Social Change, vol. 72, no. 5, pp. 

567–583. 

Malounas, I., Paliouras, G., Nikolopoulos, D., Liakopoulos, G., Bresta, P., Londra, P., Katsileros, A., & 

Fountas, S. (2024). Early detection of broccoli drought acclimation/stress in agricultural 

environments utilizing proximal hyperspectral imaging and AutoML. Smart Agricultural 
Technology, 8, 100463. https://doi.org/10.1016/j.atech.2024.100463  

Mancosu, N., Snyder, R. L., Kyriakakis, G., & Spano, D. (2015). Water scarcity and future challenges for 

food production. Water, 7(3), 975–992. https://doi.org/10.3390/w7030975  

McCuaig, A. (2023). Record pasture insurance paid out in 2023. Alberta Farmer Express. Retrieved on 2  

Feb. 2026 from https://www.albertafarmexpress.ca/news/record-pasture-insurance-paid-out-in-

2023/#:~:text=paid%20out%20more%20than%20$325,Leslie%20McEachern%2C%20AFSC%2

0product%20coordinator. 

McGann, M., Blomkamp, E., & Lewis, J. (2017). Everybody else is doing it so why don’t 

we? Analysing the rise of the policy lab. Paper presented at the 3rd International Conference on 

Public Policy (ICPP3), Singapore.  

https://www.alberta.ca/drought-water-allocation-and-apportionment
https://doi.org/10.3389/fsufs.2023.1217813
https://doi-org.ezproxy.lib.ucalgary.ca/10.1016/j.njas.2019.100315
https://doi-org.ezproxy.lib.ucalgary.ca/10.1016/j.njas.2019.100315
https://doi.org/10.2495/SAFE-V4-N3-207-220
https://doi.org/10.1016/j.atech.2024.100463
https://doi.org/10.3390/w7030975
https://www.albertafarmexpress.ca/news/record-pasture-insurance-paid-out-in-
https://www.albertafarmexpress.ca/news/record-pasture-insurance-paid-out-in-


 

 

 

REPORT February 1, 2026 vet.ucalgary.ca/simpsoncentre                          41 

Medema, W., McIntosh, B. S., & Jeffrey, P. (2008). From premise to practice: A critical assessment of  

IWRM and adaptive management approaches in the water sector. Ecology and Society, 13(2), 

29. https://www.jstor.org/stable/26268004   
MIT Policy Lab. (2024). About the Policy Lab. Retrieved from https://policylab.mit.edu/ 

Mousavi, R., Johnson, D. L., Byrne, J. M., & Kroebel, R. (2024). Projected 21st century drought  

condition in the South Saskatchewan River watershed: A case study in the Canadian Prairies. 

Atmosphere, 15(11), 1292. https://doi.org/10.3390/atmos15111292  

Moriarty, P., Visscher, J. T., Bury, P. J., & Postma, L. (2000). The Dublin principles revisited for WSS. 

In J. Pickford (Ed.), Water, Sanitation and Hygiene – Challenges of the Millennium: Proceedings 

of the 26th WEDC International Conference, Dhaka, Bangladesh, 5–9 November 2000 (pp. 392–

395). WEDC Conference.   

Obaideen, K., Yousef, B. A. A., AlMallahi, M. N., Tan, Y. C., Mahmoud, M., Jaber, H., & Ramadan, M. 

(2022). An overview of smart irrigation systems using IoT. Energy Nexus, 7, 

100124. https://doi.org/10.1016/j.nexus.2022.100124  

OECD. (2015). OECD Principles on Water Governance. https://www.oecd.org/en/topics/sub-

issues/water-governance/the-oecd-principles-on-water-governance-and-implementation-

strategy.html  
Office of the Auditor General, Alberta. (2024). Surface Water Management: Environment and Protected 

Areas. Retrieved on 20 Jan. 2026 from https://www.oag.ab.ca/reports/surface-water-management-

performance-audit/ 

Ojha, H., Maheshwari, B., & Bhattarai, B. (2021). Co‐creating knowledge, policy, and practice: A call to 

advance Water Policy Lab process. World Water Policy, 7(1), 132-142. 

Ojha, H. R., Regmi, U., Shrestha, K. K., Paudel, N. S., Amatya, S. M., Zwi, A. B., Nuberg, I., Cedamon, 

E., & Banjade, M. R. (2020). Improving science–policy interface: Lessons from the policy 

lab methodology in Nepal’s community forest governance. Forest Policy and Economics, 114, 

Article 101997. https://doi.org/10.1016/j.forpol.2020.101997  

Ojha, H. R., Shrestha, K. K., Khatri, D. B., Banjade, M. R., & Bhattarai, B. (2025). From dialogue to 

policy learning: Water Policy Labs for transformative water governance. World Water Policy, 

8(1), 1–18.  

Omweri, F. S. (2025). E-Government and Public Procurement: A Scoping Review of Technologies, 

Institutional Readiness, and Governance Challenges. Asian Journal of Economics, Business and 

Accounting, 25(12), 530-556. 

Pahl-Wostl, C. (2015). Water governance in the face of global change. 

Springer. https://doi.org/10.1007/978-3-319-21855-7  

Parra-López, C., Ben Abdallah, S., Garcia-Garcia, G., Hassoun, A., Trollman, H., Jagtap, S., Gupta, S., 

Aït-Kaddour, A., Makmuang, S., & Carmona-Torres, C. (2025).Digital technologies for water use 

and management in agriculture: Recent applications and future outlook. Agricultural Water 

Management, 309, Article 109347.  

Parviainen, Päivi; Tihinen, Maarit; Kääriäinen, Jukka; and Teppola, Susanna (2017) "Tackling the 

digitalization challenge: how to benefit from digitalization in practice," International Journal of 
Information Systems and Project Management: Vol. 5: No. 1, Article 5. Available 

at: https://aisel.aisnet.org/ijispm/vol5/iss1/5  

Phaal, R., Farrukh, C. J. P., Mills, J. F. & Probert, V. (2003). “Customizing the technology roadmapping 

approach,” in Proc. Portland Int. Conf. Manage. Eng. Technol. 

Phaal, R., Farrukh, C. J. P., & Probert, D. R (2004). “Technology roadmapping: A planning framework 

for evolution and revolution,” Technol. Forecasting Social Change, vol. 71, no. 1–2, pp. 5–26. 

Phaal, R., Farrukh, C. J. P., & Probert, D. R. (2004). “Customizing roadmapping,” Res.Technol. Manage., 

vol. 47, no. 2, pp. 26–37. 

https://www.jstor.org/stable/26268004
https://policylab.mit.edu/
https://doi.org/10.3390/atmos15111292
https://doi.org/10.1016/j.nexus.2022.100124
https://www.oecd.org/en/topics/sub-issues/water-governance/the-oecd-principles-on-water-governance-and-implementation-strategy.html
https://www.oecd.org/en/topics/sub-issues/water-governance/the-oecd-principles-on-water-governance-and-implementation-strategy.html
https://www.oecd.org/en/topics/sub-issues/water-governance/the-oecd-principles-on-water-governance-and-implementation-strategy.html
https://www.oag.ab.ca/reports/surface-water-management-performance-audit/
https://www.oag.ab.ca/reports/surface-water-management-performance-audit/
https://doi.org/10.1016/j.forpol.2020.101997
https://doi.org/10.1007/978-3-319-21855-7
https://aisel.aisnet.org/ijispm/vol5/iss1/5


 

 

 

REPORT February 1, 2026 vet.ucalgary.ca/simpsoncentre                          42 

Phaal, R., Farrukh, C. J. P., & Probert, D. R. (2005). “Developing a technology roadmapping system,” in 

Proc. Portland Int. Conf. Manage. Eng. Technol. 

Phaal, R., Farrukh, C. J. P., & Probert, D. R. (2006). “Technology management tools: Generalization, 

integration and configuration,” Int. J. Innov. Technol. Manage., vol. 3, no. 3, pp. 312–339. 

Phaal, R., Farrukh, C. J. P., & Probert, D. R. (2010). Roadmapping for Strategy and Innovation: Aligning  

technology and Markets in a Dynamic World. Cambridge, U.K.: Institute Manufacturing, Univ. 

Cambridge, 2010. 

Phaal, R., Simonse, L. & den Ouden, E. (2008). “Next generation roadmapping for innovation planning,”  

Int. J. Technol. Intell. Plan., vol. 4, no. 2, pp. 135–152. 

Policy Lab UK. (2024). About Policy Lab. Retrieved from https://openpolicy.blog.gov.uk/ 

Pólvora, A., & Nascimento, S. (2021). Foresight and design fictions meet at a policy lab: An  

experimentation approach in public sector innovation. Futures, 128, 102709.  

Rood, S.B., Vandersteen, J.W. (2010). Relaxing the Principle of Prior Appropriation: Stored Water and 

Sharing the Shortage in Alberta, Canada. Water Resource Manage 24, 1605–1620 

(2010). https://doi.org/10.1007/s11269-009-9516-0  

Rose, D. C., & Chilvers, J. (2018). Agriculture 4.0: Broadening responsible innovation in an era of smart 

farming. Frontiers in Sustainable Food Systems, 2, 87. https://doi.org/10.3389/fsufs.2018.00087  

Sowby, R. B., Hall, S., Peterson, T., Dwiggins, M., Ball, C., & Oldham, P. (2025). A Policy Toolbox for 

Aging Water Infrastructure. Water, 17(9), 1277. https://doi.org/10.3390/w17091277  

Unger, J. (2009). A Guide to Public Participation in Environmental Decision-Making in Alberta. 

Environmental Law Centre. 

UN-Water. (2014). A post-2015 global goal for water: Synthesis of key findings and recommendations. 

UN-Water.  

van Veenstra, A. F., & Kotterink, B. (2017). Data-driven policy making: The policy lab approach. In 

P. Parycek et al. (Eds.), Electronic Participation (ePart 2017) (Lecture Notes in Computer 

Science, Vol. 10429, pp. 100–111). Springer. https://doi.org/10.1007/978-3-319-64677-0_9  

Veloso, M. F., Rodrigues, L. N., & Fernandes Filho, E. I. (2022). Evaluation of machine learning 

algorithms in the prediction of hydraulic conductivity and soil moisture at the Brazilian 

savannah. Geoderma Regional, 30, e00569.   

Vieira, M. J., & Stadnyk, T. A. (2023). Leveraging global climate models to assess multi-year hydrologic  

drought. npj Climate and Atmospheric Science, 6(1), 179. 

Wellstead, A. M., Gofen, A., & Carter, A. (2021). Policy innovation lab scholarship: Past, present, and 

the future. Policy Design and Practice, 4(2), 193–211.   

Wolfert, S., Ge, L., Verdouw, C., & Bogaardt, M.-J. (2017). Big data in smart farming – A review. 

Agricultural Systems, 153, 69–80. https://doi.org/10.1016/j.agsy.2017.01.023  

World Bank. (2017). Reducing inequalities in water supply, sanitation, and hygiene in the era of the 

Sustainable Development Goals: Synthesis report of the WASH Poverty Diagnostic Initiative. 

World Bank.   

https://documents1.worldbank.org/curated/en/554021528950823000/pdf/Reducing-Inequalities-

in-Water-Supply-Sanitation-and-Hygiene-in-the-Era-of-the-Sustainable-Development-Goals.pdf? 

Zhangzhong, L., Gao, H., Zheng, W., Wu, J., Li, J., & Wang, D. (2023). Development of an 

evapotranspiration estimation method for lettuce via mobile phones using machine vision: Proof 

of concept. Agricultural Water Management, 275, Article 

108003. https://doi.org/10.1016/j.agwat.2022.108003 

 

 

https://doi.org/10.1007/s11269-009-9516-0
https://doi.org/10.3389/fsufs.2018.00087
https://doi.org/10.3390/w17091277
https://doi.org/10.1007/978-3-319-64677-0_9
https://doi.org/10.1016/j.agsy.2017.01.023
https://documents1.worldbank.org/curated/en/554021528950823000/pdf/Reducing-Inequalities-in-Water-Supply-Sanitation-and-Hygiene-in-the-Era-of-the-Sustainable-Development-Goals.pdf?
https://documents1.worldbank.org/curated/en/554021528950823000/pdf/Reducing-Inequalities-in-Water-Supply-Sanitation-and-Hygiene-in-the-Era-of-the-Sustainable-Development-Goals.pdf?
https://doi.org/10.1016/j.agwat.2022.108003


 

 

 

REPORT February 1, 2026 vet.ucalgary.ca/simpsoncentre                          43 

 

APPENDIX A 

 

Water Management Policy Interventions Prioritized by Farmers – 2025 

Federal Elections Survey 

BACKGROUND 

In anticipation of the 2025 federal election, Simpson Centre conducted a national survey to identify ballot 

box issues and the factors that make these issues significant to Canadian farmers and assess how producer 

priorities align with the current political landscape. The national survey was conducted across all ten 

provinces from March 26 to April 13, 2025. 979 completed responses were collected, representing 0.52% 

of 189,874 Canadian farms per the last farm census 2021 (Agriculture and Agri-food Canada, 2021).  

“Water Management Policy Interventions Prioritized by Farmers” was included as one of the ballot box 

issues in the survey given its relevance in the political landscape. Below are excerpts from the “Water 

Management Policy Interventions Prioritized by Farmers” section of the briefing paper that was published 

based on the survey results. For detailed survey results, please see: Ahmed and Lhermie (2025) Briefing 

Paper. 

EXCERPTS FROM 

 

Ahmed, O. & Lhermie, G. (2025). Farmers’ Priorities at the Ballot Box: Assessing Political Alignment on 

Trade, Taxation, Labour, and Sustainability ahead of the 2025 Federal Election. Briefing Paper. Simpson 

Centre for Food and Agricultural Policy. 

Under the Liberal governments since 2015, environmental policy has been shaped by Canada’s 

commitments under the Paris Agreement and a push toward net-zero emissions by 2050. The Pan-

Canadian Framework on Clean Growth and Climate Change (2016) and the Sustainable Canadian 

Agricultural Partnership (2023–2028) (Sustainable CAP) have emphasized support for clean technologies, 

soil health, water management, and biodiversity. 

The Conservative governments (2006–2015) focused on voluntary environmental practices and economic 

growth, avoiding carbon pricing in favor of programs like Growing Forward and Growing Forward 2 

(Agriculture and Agri-Food Canada, 2009b), which supported Environmental Farm Plans (EFPs), nutrient 

and water management, and conservation practices. 

Ballot Box Issue: Environmental and Climate Priorities of Farmers 

As shown in Figure 3, the 979 farmers who responded to the survey were asked to identify their top three 

environmental and climate-related priorities. Farmers emphasized financial support, conservation, and risk 

preparedness. The most frequently cited issues were disaster relief for farmers impacted by extreme weather 

(54.95%) and federal financial support to mitigate climate risks (48.42%), highlighting the urgent need for risk 

management tools and financial resilience in the face of increasingly volatile climatic conditions.  

https://www.simpsoncentre.ca/federal-elections-project/
https://www.simpsoncentre.ca/federal-elections-project/
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Soil health (47.5%) and water conservation (26.35%) were closely followed, which, along with regenerative 

agriculture practices (24.62%), reflect a strong emphasis on land stewardship and environmental conservation. 

These selections point to a widespread interest in preserving natural resources while maintaining productive 

capacity. 

 

Figure 1. Survey respondents were asked to identify their top three environmental and climate-related 

priorities.  

Ballot Box Issue: Water Management Policy Interventions Prioritized by Farmers 

Among farmers who expect the change in water availability to be negative for their farming operations, 

below are their desired policy interventions concerning Water Management (when asked to pick up to 3 

options) as shown in Figure 4:  

Among producers expecting water availability to worsen, there is strong support for policy interventions 

that simplify governance and promote innovation. The most frequently selected priorities were 

simplifying and harmonizing water regulations across jurisdictions (48.42%) and supporting research and 

innovation in precision water use technologies (42.88%), indicating a clear desire for regulatory clarity 

and future-facing solutions.  

 

Investments in smart, technology-driven irrigation systems (28.23%) and integrated weather forecasting 

tools (28.63%) also ranked highly, emphasizing the value of tech-enabled, adaptive water use. 

Modernizing water rights and allocation policies (26.39%) also drew substantial support, reflecting the 

direct relevance of water allocation reform to producers’ operations. While financial incentives (20.05%) 
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and public-private partnerships (24.54%) received moderate support, options like education and technical 

support (13.98%) and data governance frameworks (23.75%) were less emphasized, suggesting that 

producers currently place higher priority on immediate infrastructure and innovation over capacity-

building or regulation.  

These preferences call for coherent, innovation-driven, and technology-supported water management 

policy, grounded in local realities but scalable for broader impact. 

 

Figure 2. Survey respondents who expected the change in water availability to be negative for their farming 

operations were asked to identify their top three desired policy interventions. 
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