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For provincial governments:

* clarifying collaborative governance processes in legislation, including
accountability guidelines;

*  providing stable funding for collaborative water governance initiatives; and

* reforming water allocation licences.

For the federal government, future roles could focus on

* improving data collection, monitoring, and analyses;

* harmonizing water quality and water availability assessment tools across Canada
(where possible); and

* placing a greater emphasis on public education.

First Nations governments and peoples play an increasingly important role in collaborative
water governance in Canada. Although First Nations’ water rights — including rights of
governance and control — are still being interpreted and defined in negotiations and by the
legal system, it is clear that new duties apply to governments with respect to First Nations and
water. Any activity that could potentially infringe on these rights requires consultations with
the rights holders, and this includes water-management decision-making processes. In many
regions across Canada, First Nations are engaging directly in water governance, working with
or encouraging collaboration with other governments and partners through watershed planning,

water-source protection planning, and water-management initiatives.

First Nations’ cultural and spiritual values make them excellent contributors to collaborative
water governance processes seeking to reconcile the needs of various users with the needs of
the ecosystems, for the present and the future. First Nations and Indigenous knowledge could
contribute substantively to

* our understanding of the health and functioning of the watershed;

* our approaches for effective collaboration;

* the identification of values and priorities; and,

* the successful and co-operative implementation of actions and solutions.

Their participation in collaborative water governance is therefore essential for success.

ROLES OF THE NATURAL RESOURCE SECTORS

The natural resource sectors have been involved in collaborative processes for a long time and
see the value of such processes as being dependent on various factors. They believe that the

benefits of collaboration need to be clearly demonstrated. They also emphasize the critical need
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to provide contextually appropriate incentives for industry participation in water governance
processes. Similarly to other stakeholders, firms in the natural resources sectors require greater

clarity with respect to expectations and roles and responsibilities in water governance.

Industry’s participation in collaborative water governance forums is not guaranteed and may
remain limited until governments mandate such processes. Several issues can explain such limited
participation. One important factor is that for some industry sectors, the benefits of participation
seem both limited and unclear. Corporations respond strongly to signals from governments and
regulatory mechanisms. If they believe that water governance is not a government priority, then

they will not consider it a priority and will likely not participate.

Another issue is the amount of time and resources required to participate in those processes,
which often leads to “volunteer burnout” in the non-governmental stakeholders. This has
implications, as companies will be reluctant to invest time and money in a process that does
not have a good chance of success. Incentives are required to ensure participation from all
relevant natural resources sectors in order to improve involvement in, and acceptance of, the

collaborative water governance process.

The NRTEE partnered with the Water Policy and Governance Group (WPGG) at the
University of Waterloo to examine the explicit implications of collaborative approaches to water
governance for firms in the natural resource sectors and the implications of their involvement
for collaborative processes. The research contributes to the NRTEE’s research, as well as to that

of the WPGG’s on-going study of Governance for Source Water Protection in Canada.

Twenty-one participants from across Canada representing natural resource sector firms in the
mining, oil and gas, forestry and electricity generation sectors are taking part in an online multi-
round “Policy Delphi” forum. Using a web-based survey, panel members interact anonymously
with each other, allowing for a more thorough and open examination of key questions and
concerns. This research design helps to tease out areas of agreement and disagreement between
participants. Preliminary results illustrate the complex relationship that firms in the natural
resource sectors have with collaborative approaches to water governance. Collaborative
approaches offer many opportunities, but do not come without costs as evidenced by key themes

emerging from the research:

* The two-way dialogue that collaborative processes permit offers opportunities to exchange
information, perceptions, and ideas. This allows firms to engage with stakeholders, build
relationships, dispel false perceptions, and advance their perspective. It also provides

opportunities to listen and learn from the experience of others.
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Collaborative processes allow firms to engage in decision-making processes from the
beginning, permitting them to shape the perceptions of other engaged stakeholders
and to ensure that their position, perspective, expertise, experience, and information are

incorporated throughout the decision-making process.

Natural resource sector firms identified one of their biggest challenges as the uncertainty
about the future direction of regulatory frameworks, noting that strategic planning
requires knowledge of the regulatory environment for many years in the future.
Collaborative approaches can provide a key insight into the future regulatory direction, but
only if the process has clearly established roles and connections to broader policy-making

processes.

Engaging in collaborative processes is a resource-heavy investment for firms in the

natural resource sectors. Multiple regional and local processes across a wide geographical
area require staff time, information and research, and travel investments. For firms
operating in more than one province or watershed, this can represent a particularly large
investment. Participating over the long term requires a clear return on this investment,
particularly as firms engage in collaborative processes in parallel to fulfilling the regulatory
requirements applied to their industry. Clearly defined objectives, outcomes, and results
from collaborative approaches, and clearer understanding of how these processes fit within

existing regulatory frameworks can help address this concern.

Natural resource sector firms acknowledge that decision making through collaborative
processes has its limitations. Such processes may not work well when parties are not
willing to come to an agreement or consensus. In this instance, government may still have

a responsibility to act.

On the following two pages is a summary of the "key elements of successtul collaborative
governance for sustainable development”, prepared by the NRTEE and the Public Policy

Forum. It has relevance and applicability to collaborative water governance.
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ELEMENTS OF SUCCESSFUL COLLABORATIVE GOVERNANCE
FOR SUSTAINABLE DEVELOPMENT

1) FOCUS ON CLEAR OUTCOMES

Collaborative processes must be focused on clear, measurable outcomes.
Collaboration for collaboration’s sake leads nowhere. Citizens will commit

to a process that is expected to yield clear, real results.

2) FIND THE RIGHT CONVENOR

Collaborative processes need a convenor that is credible, neutral, and trustworthy.
The convenor must be able to bring the right players to the table and establish a
process that will enable progress. Governments are often best placed to convene, but

not always; sometimes others are better positioned to convene collaborative processes.

3) BRING THE RIGHT PEOPLE TOGETHER

Collaborative processes must have the right players at the table. The process does not
have to include every possible relevant stakeholder, but the process will not generate

solutions that are successful in the long term if it excludes key interests.

4) ENSURE REAL COMMITMENT

Every participant must commit fully to the collaborative process. This means a
commitment from all participants to see the process through, to act on the results,

and to find solutions together through the collaborative process.

5) CREATE CLEAR RULES AND SCOPE

Collaboration depends on clearly defined and agreed upon goals, rules, and scope.
Success requires clarity on the goals; it requires clarity on timelines, so that discussions
are not open-ended; it requires clarity on roles and responsibilities, so that participants
understand what is expected of them; and it requires clarity on the rules of the

process, so that participants can police each others’ actions and avoid conflict.
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6) FOSTER SHARED OWNERSHIP AND ACCOUNTABILITY

Collaborative processes must develop a shared ownership and accountability for the
p p p y
process and the resulting policy solutions. Collaboration means that the participants

are taking responsibility as a group for solving their problems together.

7) BUILD LEGITIMACY

Collaborative initiatives must be — and must be seen as being — legitimate processes.
Success depends on developing two forms of legitimacy. Internal legitimacy derives
from having the right participants and good processes with clear, transparent, and fair
rules. External legitimacy is gained through some level of recognition and backing from

established democratic institutions.

8) ESTABLISH ONGOING DIALOGUE

Collaborative processes should establish ongoing dialogue and engagement. Ongoing
processes create trust and build on past success. They enable evaluation and

continuous learning from the successes and shortcomings of the past.

Source: NRTEE. 2010b. Progress Through Process: Achieving Sustainable Development Together.

SUMMARY

Effective collaborative water governance requires involvement from a broad range of stakeholders
whose participation is not always guaranteed. As for other stakeholders, representatives from
the natural resource sectors need some incentives to remain committed to such processes. They
want to see alignment with other planning processes such as municipal land use planning
or forest management plans. To encourage participation in collaborative water governance,
governments need to demonstrate strong leadership and act on the recommendations provided

by the collaborative process.

Collaborative water governance is a tool to be selected in particular situations, not a panacea for
all water governance challenges. It requires time and dedicated resources, as well as clear rules

and guidance from governments. To be successful, the mandate, scope, and role of collaborative
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groups must be clearly stated in written documents. Collaborative governance in name only —
without clear objectives and accountability rules, without stakeholder or government support,
in a conflict-ridden situation, and without a spirit of collaboration — has the potential to make
things worse, not better. But future water-management challenges require consideration of
more inclusive decision-making processes as a means to identify shared problems and potential

solutions. Collaborative governance approaches for water management need to be considered.



CHAPTER EIGRT

CONCLUSIONS AND RECOMMENDATIONS




Water Forecasts
p. 137

Policy Instruments

p- 139

Pricing Water
p. 141

Water-Use Data and Information
p. 142

Collaborative Water Governance
p. 143

Future Areas of Policy Research
p. 145




CONCLUSIONS AND
RECOMMENDATIONGS

To achieve the policy outcomes of water conservation and efficient use of water by the
natural resource sectors, we need in Canada — across all provinces and territories — a more
comprehensive and innovative approach to water governance and management. Such an
approach must incorporate strategies to improve our knowledge of how and what water is being
used by the sectors, when it is required or will be required in the future, what policy instruments
can more efficiently and effectively manage water allocations, and the state of water supplies and

demands in the most at-risk regions and watersheds of Canada.

A comprehensive approach should be principles-based, and we recommend inclusion of the
tollowing principles to guide water governance and management:
*  Water has value — in economic, environmental and social terms — and should be
managed in trust without harm to its sustainability or that of the ecosystems in
which it occurs.
*  Water must be conserved and used efficiently.
*  Water governance and management should be adaptive.

*  Water governance and management should be collaborative.
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GUIDING PRINCIPLES

WATER HAS VALUE

WATER GOVERNANCE WATER GOVERNANCE AND
AND MANAGEMENT MANAGEMENT SHOULD BE
SHOULD BE ADAPTIVE COLLABORATIVE

- J

The NRTEE’s research and discussions with experts and stakeholders have resulted in
new insights and many conclusions. These conclusions have led us to provide a number of
recommendations in the realms of water forecasting, policy instruments including water pricing,
water-use data and information, and collaborative water governance. Our conclusions and
recommendations were developed to help decision makers design the best policies and programs
for water management and governance for the natural resource sectors. And ultimately, they are

intended to help achieve the outcomes of better water conservation and efficient water use.

WATER FORECASTS

CONCLUSIONS

A comprehensive and useful information base linking long-term economic growth to water use
in Canada does not, for the most part, exist. This presents a significant gap in our knowledge
of how water resources and economic development are linked. Without this knowledge, it is

difficult to strategically plan for sustainable development of our natural resources.
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Historical water use by the natural resource sectors demonstrates an improvement in water
efficiency for most sectors, even in the absence of water policies to entice such efficiency gains.
Water use requires energy — to pump, circulate, treat, and discharge it. Because of rising energy
costs over the last decade, and through discussions with sector experts, we know that the natural
resource sectors have found ways to reduce their energy costs, and in doing so, improve their
water-use intensities. However we need to better understand the reasons for these improvements
on a sector basis. This information is important in two respects: it will improve future water
forecasts, which will in turn inform water allocation and management strategies; and it will

inform how the natural resource sectors use policy instruments to reduce future water demands.

While most sectors currently pay very little to governments for the water they use, they
nevertheless are incurring costs that drive water efficiency and conservation now. And while
increased economic activity is causing increased water use in the natural resource sectors overall,
historical trends of decoupling water use from economic growth are anticipated to continue,

resulting in small overall increases in water use in Canada.

Even though the results of our scenario analysis reveal a potentially small overall increase in
water intake on a national average, this result likely masks some regional challenges, in particular
in oil and gas and agriculture. Further analysis on a regional basis is required to improve our

understanding of where water demands are likely to increase substantially with economic growth.

RECOMMENDATIONS

*  The federal, provincial and territorial governments should collaborate in the development
and publication of a national water-use forecast, updated on a regular basis — a Water
Outlook — the first to be published within two years. This could be led by a national

organization such as the Canadian Council for Ministers of the Environment.

*  Governments should develop new predictive tools, such as water forecasting, to improve
their understanding of where and when water demands might increase. The information
provided by forecasts will be important to inform water allocations and management

strategies in the future.

*  Recognizing that accurate water forecasting requires improving how we measure and
report water-quantity data, governments and industry should work collaboratively to

develop appropriate measurement and reporting requirements on a sector-by-sector basis.
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POLICY INSTRUMENTS

CONCLUSIONS

Economic instruments (Els) — either water charges or tradable water permits — allow the
economic value of water to be revealed. They offer the opportunity to meet conservation and
water-efficiency targets by transitioning current regulatory approaches toward instruments that
are more efficient: water pricing or water trading. EIs have the potential to provide incentives
and flexibility for water users by allowing them to determine their water use and adopt water-

conserving technologies.

The use of a water charge seems the most likely option of the two, at least in the shorter term,
and can be viewed as a fransitional policy option. Licensing and water rental fees exist in all
provinces and territories. This provides a solid foundation from which to move from a fee
structure that is fiscally oriented, aimed at recovering administrative costs but providing little
incentive to conserve water, to one that is incentive-based, where water charges send a signal
that water is valuable and should be efficiently used and conserved. There are opportunities here

to work within established management systems.

Trading water within watersheds represents a fundamental shift in water-management systems,
and can be seen as a fransformative option. With water trading, regulators must become market
designers and enforcers while remaining focused on water-supply constraints. Existing legal,
institutional, and administrative frameworks need to be assessed and reoriented to detach
historical or riparian water rights, therefore allowing water to be reallocated through market
trading. Political barriers can be significant when it comes to trading water rights. Real or
perceived, concerns about stripping away long-standing rights, commoditizing water, and

concentrating water rights in the hands of wealthier firms or sectors can be a barrier to trading.

Water charges and water trading both face formidable challenges associated with their design
and implementation. For water charges, the complexity of determining the value of water
to society can make it very difficult to design and manage simple, transparent, efficient, and
equitable pricing rules. A market for water trading requires a higher level of governance,
increased capacity, and more knowledge. Therefore, water trading would likely be a more costly

option to design and implement.
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In the absence of government intervention, voluntary initiatives are likely to continue playing

a role in improving water management across all sectors. While the effectiveness of such

initiatives is still in question, past experience shows the promise of these approaches as they

relate to measuring and reporting water use, and improving the transparency of industrial water

management. Together, they help support industry’s “social licence” to operate. The sectors

may therefore continue to generate interest in voluntary initiatives, as the financial community

and customers are looking for more information on aspects of corporate social responsibility,

including water management.

RECOMMENDATIONS

Recognizing that water policy strategies across Canada need to be flexible and responsive
to changing water realities (changing hydrological conditions and increased water
demands on regional and watershed bases) to avoid potential water conflicts, governments

should take a phased approach to policy change:

Ensure that enabling conditions such as legislation and regulation are in place.
Because it takes years to develop and enact the legislation and regulation necessary for
new economic instruments, jurisdictions that have not already done so should begin
reviewing and working on the necessary legislative/regulatory and policy changes

today if they want to strategically manage their water sustainability.

Stage policy options, thereby allowing for adaptation to different circumstances.

A comprehensive evaluation of economic and environmental conditions within a
watershed must take place before determining which policy instruments are the most
appropriate and the most likely to address water-allocation issues. Only then will
governments be in a position to implement policy options appropriate to the situation
within the watershed. Staging of options should be based on the existing or expected
water constraints within a watershed. For example, watersheds experiencing existing
or growing pressures on their water resources should take more aggressive policy

approaches.

Provincial and territorial governments should provide policy direction that is focused
on more efficient water use and increased conservation, where required. To do so,

jurisdictions should
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- set conservation targets based on in-stream flow needs to ensure healthy aquatic
ecosystems;

- set efficiency targets for the natural resource sectors to achieve;

- allow industry to demonstrate how they could achieve the efficiency targets on a
voluntary basis first; and

- where necessary, send a long-term signal that water has an economic value by setting
a volumetric price on water intake, in situations where water scarcity is or could

be a real risk.

*  Recognizing that further research is required on the use of economic instruments within
the context of watersheds, governments intending to use Els should evaluate their

environmental, economic, and social implications, allowing for an informed discussion of

trade-offs.

PRICING WATER

CONCLUSIONS

The NRTEE research shows the potential that putting a price on water has on achieving
water reduction objectives, with modest impacts to most sectors and the national economy.
Our scenario analysis, while preliminary in its development, is an important piece of new
information looking at the relationship between water demands of the natural resource sectors
and industry’s responsiveness to a price on water. Our analysis demonstrates that some sectors
may be responsive to water pricing, and large efficiency and conservation gains could be achieved
with small increases in the price of water. However, this research needs to be taken further, with
better data sources, and discussed with the sectors to better understand the opportunities to
change their water use in response to water prices. Specifically, we note that future analysis
would be strengthened with additional sector and regionally-specific data that would allow for

an assessment of the responsiveness on a price per unit of production basis.

RECOMMENDATIONS

*  Governments should research the relationship between water use and pricing needs before
they implement water pricing on a volumetric basis. Specifically, they need to better
understand the potential implications on sectors and firms. In order to do so, data on
water use needs to improve, to gain a better understanding of water intakes, recirculation,

and recycling within facilities.
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*  The natural resource sectors should look closely at their water intake and where the costs
rest within their use of water. Incorporating the “value” of water into operations may
reveal opportunities for costs savings, through implementation of improved technologies

or best management practices, possibly leading to overall water intake reductions.

« Ifa price is put on water use by the natural resource sectors, revenues should be directed
to support watershed-based governance and management initiatives, rather than put into

general revenue of the province or territory.

WATER-USE DATA AND INFORMATION

CONCLUSIONS

A lack of publicly available, reliable water-quantity data has negative implications for current
and future water-resource management in Canada. Specifically, the lack of baseline water-use
measurements hampers efforts to improve efficiency since improvement potential is difficult
to estimate, actual improvements cannot be assessed, and incentives for reductions cannot be
readily developed, implemented, or evaluated. Adequate water-quantity data would be required
if jurisdictions opt to recover the costs of administrating water policy and water-efficiency
programs and maintaining water-use databases. All provinces and territories would benefit from
developing a “toolkit” of common water-quantity measurement techniques that could measure
and quantify actual water intake and discharge volumes. Mapping information through an
interactive media, similar to the National Atlas, is one possible tool, which could allow policy
makers, technical experts, and the public to better understand and identify the geographic areas

facing water resource concerns.

RECOMMENDATIONS

*  Provincial and territorial governments should establish demand-side data systems that
have clearly defined reporting requirements for water licence holders. These systems would
have common obligations to report provisions, contain defined time periods for reporting,

and introduce enforcement programs to ensure reporting of water use by water licence

holders.

*  The provinces and territories, in collaboration with stakeholders and partners, should

develop common measurement techniques to collect water-quantity data.
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* The provincial and territorial governments, in collaboration with the natural resource
sectors, should research the sector-specific future water data needs of their jurisdictions.
These initiatives would help jurisdictions identify and develop data-management

approaches and systems that have buy-in from the natural resource sectors.

*  Governments at all levels should collaborate with partners and stakeholders to develop
and integrate water-quantity data for use as a water-management tool at a local watershed
scale. Provinces and territories should first develop integrated water-management tools
within their jurisdictions at a finer spatial resolution, as it is easier to “roll-up” small-scale
assessments to larger scales rather than to disaggregate an initial assessment performed at

a larger spatial scale.!

* In collaboration with partners and stakeholders, governments at all levels, should develop
protocols for transparent access to water data. Provinces and territories should continue
establishing their own water-data portals. The federal government should develop a
national web-based water portal, in collaboration with the provinces and territories, which

also provides access to provincial and territorial water portals.

COLLABORATIVE WATER GOVERNANCE

CONCLUSIONS

Provincial governments need to clearly define the mandate, scope of activities, and role of
collaborative groups as well as the role and importance of First Nations and the natural resource
sectors in collaborative water governance initiatives. We also note the need to move toward the

integration of land and water management in addressing many connected watershed challenges.

Three crosscutting themes arise from the research:

THE CONTINUED IMPORTANCE OF HIGHER ORDERS OF GOVERNMENT

Successful collaborative governance depends on strategic support from higher orders of
government. The NRTEE notes that stakeholders often perceive a lack of guidance and/or

support from governments. This is particularly interesting given the high degree of variability
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with respect to provincial/federal involvement, financial support, and oversight across the
country. A central theme is the alignment (or lack thereof) of municipal, regional, and provincial
governments, collaborative watershed groups, and the public. Although focused on the
watershed, collaborative water governance touches land use and other key planning processes,
and cannot be conducted in isolation from them. When creating collaborative water governance
partnerships, government agencies should remember that they must continue to play a key

ongoing role.

THE IMPORTANCE OF RELATIONSHIPS

Building relationships and trust is central to the success of collaborative governance processes.
Collaborative governance initiatives are both a space to build relationships, and entities
dependent on these relationships. Their value is seen as being both formal (e.g., sharing
data or holding regularly scheduled meetings) and informal (e.g., building friendships and
understanding, knowing who to call with a question). This, in turn, highlights an important

element of successful collaborative governance: sufficient time devoted to the process.

THE NEED FOR CAREFUL DESIGN OF COLLABORATIVE GOVERNANCE PROCESSES

Collaborative governance is a tool to be selected in particular situations, not a panacea for all
water governance challenges. It is an excellent tool for conducting public outreach and education,
for preventing potential conflict, and for bringing stakeholders together. On the other hand,
collaborative governance initiatives need clear rules, guidance, and support from their respective
provincial governments in order to “do their jobs well,” and they are not a replacement for strong
provincial leadership. In fact, collaborative governance “badly done” — i.e., without stakeholder
or government support, in a conflict-ridden situation, or not in the “true spirit” of collaboration

— has the potential to make things worse, not better.

RECOMMENDATIONS

*  Governments should affirm the legitimacy of collaborative water governance and demons-
trate that collaborative governance bodies have an important role to play. If governments
choose to invest in collaborative processes, they must act on the recommendations provided
by the collaborative process as much as possible and commit to provide formal feedback to
the group when recommendations are ignored. Otherwise, participants from the natural
resource sectors will lose confidence and leave the process, given the significant time and

financial commitment for them.
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Governments must recognize that collaborative water governance structures require

clear roles and responsibilities and well-defined accountability rules. Most people and
organizations involved in collaborative water governance across Canada, including the
natural resource sectors, believe that there is insufficient clarity about authority and
accountability for decision making within the current frameworks. As a minimum, the
Terms of Reference for the collaborative processes require a written description of roles
and responsibilities. A more formal document would strengthen the accountability, and in
some cases, governments may want to enshrine the governance structure into a new piece

of legislation.

Collaborative water governance processes should be developed and implemented in a
coordinated manner with other planning processes and policies. Water governance is

not only about water and cannot take place in isolation from other planning processes
affecting and involving the natural resource sectors, such as municipal land use planning or
forest management plans. As these processes operate at various scales and involve several
orders of governments, policy alignment will require coordination between a number of

governmental and non-governmental organizations.

Governments should provide incentives for participation. Effective collaborative water
governance requires the involvement of a broad range of stakeholders, including the major
water users in the natural resources sectors. For collaborative water governance processes
to become operating concerns in the natural resources sectors (rather than optional
activities), government must identify them as a priority. This could be done by making

participation mandatory, through regulation or as a condition of water licences.

FUTURE AREAS OF POLICY RESEARCH

In conducting our research, experts and stakeholders brought forward many issues related to

water use by the natural resource sectors, of both a quantitative and qualitative nature. It is

worth noting some of these issues, and pointing out that the NRTEE recommends that they

should be further investigated as Canada continues to develop its natural resource sectors.
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EFFECTS ON WATER QUALITY AS A RESULT OF NATURAL RESOURCE
DEVELOPMENT

Most, if not all, of the natural resource sectors have some potential effect on the quality of the
water they use in their production and operational activities. While some of these effects are
well understood, emerging sectors, such as shale gas, are not well understood in the Canadian

context and need to be assessed further.

UNDERSTANDING OUR GROUNDWATER

While the NRTEE’s research focused on surface water resources, we recognize the inherent link
between many of Canada’s surface waters and groundwater. Our recommendations regarding
the need for improved data and information of surface water extends to that of our groundwater
resources. The NRTEE recommends that governments continue to prioritize the mapping
of Canada’s aquifers in an attempt to better understand the groundwater supplies and the

withdrawals that are taken from these sources.

WATER-ENERGY NEXUS

Through our investigation of water use by the natural resource sectors, it has become apparent
that the relationship between water and energy is very important. As we noted in our first
report Changing Currents, this linkage warrants further detailed analysis in Canada, especially as
policies are developed for energy, water, and greenhouse gas reductions. A better understanding

of these linkages will lead to more effective policy development.
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APPENDIX 2: GLOSSARY

ADAPTIVE
MANAGEMENT

The process of continually incorporating newly gained knowledge or information into decision
making.%

COLLABORATIVE WATER
GOVERNANCE

The involvement of non-state actors in decision-making for water management.®®

RECIRCULATED WATER =
WATER RECIRCULATION
OR RECYCLING

Water that is used more than once, often for different processes. Recirculated water can also refer to
water that leaves a particular process and then re-enters that same process, including water that is
discharged to a cooling pond and is later reused.

Water recirculation and total water intake form the gross water use of an establishment.

WATER AVAILABILITY

The volume of water in the rivers and water bodies that can be accessed for use.

WATER CONSERVATION

Any beneficial reduction in water use, loss, or waste. Often includes water-management practices
that improve the use of water resources to benefit people or the environment 5

WATER CONSUMPTION

The water lost in the production process. In other words, consumed water is not returned to its
original source. Water is consumed via evaporation (escaped steam in industry or evapotranspiration
in agriculture) or when it is incorporated into a product.

WATER DISCHARGE =
WASTEWATER, EFFLUENT

The water returned to the environment in liquid form, usually close to the point of use.
Total water intake is equal to the sum of its consumption and discharge.

WATER EFFICIENCY

The amount of water used per unit of any given activity.

WATER GOVERNANCE

The processes and institutions through which decisions are made about water.%

WATER INTAKE

The total amount of water extracted for use in an establishment or industry. The water may come from
natural systems or from municipal or other sources.

WATER MANAGEMENT

The operational, on-the-ground activity to regulate the water resource and the conditions of its use.5

WATER-USE INTENSITY

Water intake per dollar of production.
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APPENDIX 3: THE MODEL AND ASSUMPTIONS

THE MODEL: CIMS

The NRTEE uses a macroeconomic model of the Canadian economy to assess the potential
of water pricing to improve efficiency and conservation and to estimate the impact of the
pricing on industry. This model balances supply and demand for commodities and services in
all markets, ensures that no sectors make excess profits, and balances incomes and expenditures
of all “agents” in the economy by solving for a combination of prices and activity levels that
are consistent with this equilibrium. The model contains the economies of British Columbia,
Alberta, Saskatchewan, Manitoba, Ontario, Québec, Atlantic Canada, and the United States as
separate regions, and each of these regions interact through trade of commodities and services.
Commodities can be sold to other producers (as intermediate inputs), to final consumers, or to
other regions and the rest of the world as exports. Commodities can also be imported from other

regions or the rest of the world.

The water-use intensities discussed in Chapter 3 are also added to the model to develop the 2030
water use in each sector. Each of the sectors represented in the model uses different processes
and technologies to combine a unique set of inputs into a unique set of outputs, contained in

the integrated set of economic and physical (water, GHGs, etc.) accounts.

The cost imposed on a sector by a policy such as water pricing depends on the ability of the
processes and technology to adapt to this policy. Economists represent the technology that a
firm uses to transform inputs (like capital, labour, energy, and water) into output by a production
function. A production function captures the relative amounts of all inputs that are required to
make a unit of output, and also captures the substitutability (e.g., water intake for recirculation)
or complementarity (energy and water intake) between pairs of inputs. Understanding these
relationships in the case of water has proven challenging with relatively few studies that estimate
production functions including water as a separate input. Still, workable estimates were acquired
and used in the model to construct production functions for the sectors to assess the percentage

change in water demand associated with water price increases.
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FORECAST ASSUMPTIONS, CAVEATS, AND FUTURE RESEARCH

The NRTEE water forecasts and water pricing are firsts for Canada. Being on the forefront
of water-policy analysis necessarily means there are caveats worth noting. While we have used
high-quality data from Statistics Canada on both water use in the industrial sector and the
structure of the Canadian economy, data limitations remain. Similarly, the economic model we
used is based on sound economic theory and accepted in policy circles across Canada, but there

are limitations.

Several limitations of this new field of research are noted here, mostly related to availability of
data. Further study in the following areas would improve the state of knowledge in this relatively

uncharted field of research:

*  Water-use intensity growth rates were estimated based on historical trends. Historical
trends may not necessarily hold in the future. Input from industry representatives or
the linking of these trends to the factors causing them may make these forecasts more

accurate.

* National water-use data were used in this study. Water-use and water-cost data for
Canada’s natural resource sectors was only available at a national level. To produce regional
water-use estimates, the national data was disaggregated using regional output. This
disaggregation implies that the structure of water use in each sector is the same across
Canada. Using water-use data for each sector and region would more accurately represent

water use and the impact that placing a price on water would have on each region of Canada.

e  Cost data was not available for all sectors. Statistic’s Canada’s Industrial Water Use Survey
collects data for several sectors including mining, manufacturing, and oil and gas, which
was used in this study. However, we were unable to obtain data on the cost of water in the
agriculture and oil and gas sectors. Therefore, we assume that the average cost of operation
and maintenance as well as intake, recirculation, and discharge treatment are similar in
the agriculture and oil and gas sectors (where applicable) to the average of the mining and

manufacturing sectors.
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Data on the elasticity of water demand was derived mainly from the manufacturing
sector. Most of the data on the elasticity of water use was limited to the manufacturing
sector. Based on this limited data set, we assumed an average demand elasticity of -0.45
for the manufacturing, mining, and oil and gas sectors. We also assumed a fixed coefficient
for the animal production and thermal electric power generation. In particular, further
research should be performed on the thermal electric power generation because, due to

its high water use and low water, water-use reductions appear to be less expensive than

they likely are.

Cost data was disaggregated into capital, labour, energy, and materials costs. The cost
information derived from Statistic’s Canada’s Industrial Water Use Survey did not break
down the cost into labour, energy, or material costs and did not include the capital cost

of equipment required to pump water. Therefore, a capital cost was added to Statistics
Canada’s estimates and assumed the following breakdown of costs for water use (based on
the average input structure of Canadian industrial sectors): capital is 25% of inputs, labour
is 26%, energy in 5%, and material inputs make up 44% of the cost for pumping and

treating water.

In the model we assume that all revenues generated from a commodity price on water
are returned to the government. Further modelling could be undertaken to assess the
impact that different revenue recycling schemes may have on each sector’s gross domestic

product and the Canadian economy.
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