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Innovative Recycling of Wastewater 
 

 

In 2010, Shell Canada and the City of Dawson Creek, B.C., came up with an innova-
tive solution to the city’s water shortage. Due to water shortages, the city was forced 
to restrict water availability — creating a problem for Shell, a company that used 
upward of 25% of the community’s potable water. To ease pressures on the city’s water 
supply, Shell invested in a new wastewater treatment plant that will produce reclaimed 
water, supplying Shell and other industries with the water they need. This will allow 
the municipality’s potable water supply to be available for public needs and will dis-
continue sales of potable water for industrial purposes. The reclaimed water will cost 
industries less than potable water supplies.
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PROVINCIAL WATER USE IN THE NATURAL 
RESOURCE SECTORS, 2005

Source: Statistics 
Canada, 2010a.
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WATER INTAKE, ECONOMIC OUTPUT, AND 
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WATER INTAKE, ECONOMIC OUTPUT, AND 
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WATER INTAKE, ECONOMIC OUTPUT, AND 
WATER-USE INTENSITY IN OIL AND GAS  
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WATER INTAKE, HISTORICAL AND FORECAST, 
BY SECTOR 
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Source: MKJA, 2011.
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Figure 20

PROVINCIAL WATER INTAKE REDUCTIONS 
IN RESPONSE TO WATER PRICING, 2030 

(EXCLUDING THERMAL ELECTRICITY GENERATION)
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IMPACTS OF WATER PRICING ON GDP, 2030,  
RELATIVE TO BUSINESS-AS-USUAL
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SUBSECTOR WATER COST AS A PERCENTAGE 
OF GROSS OUTPUT
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Figure 23

CHANGE IN SUBSECTOR GDP FROM WATER PRICING, 
20% WATER INTAKE REDUCTION, 2030

Source: MKJA, 2011.
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CHANGE IN SUBSECTOR GDP FROM WATER PRICING, 
40% WATER INTAKE REDUCTION, 2030

Source: MKJA, 2011.

Source: MKJA, 2011.
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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-
QUANTITY

DATA & 
INFORMATION

Rates are the share of gross water use within the sector.
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WATER MUST BE 
CONSERVED AND USED 

EFFICIENTLY

WATER GOVERNANCE 
AND MANAGEMENT 

SHOULD BE ADAPTIVE

WATER GOVERNANCE AND
MANAGEMENT SHOULD BE 

COLLABORATIVE

N/A

Almost same trend for 
Saskatchewan and Ontario

Source: MKJA, 2011.

* 

Sources: Statistics Canada 
2003, 2010a, 2010b, 2010c; 
Golder and Associates 2010

Water intake by the oil and 
gas sector accounted for 
only 0.6% of national intake 
in 2005; mining accounted 
for 1.3%.

*

*
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With thermal electricity generation removed, we estimate that
•	 An increase of price of $0.09 per m3 will reduce water intake by 20% and gross water  

use by 8%, and
•	 An increase of price of $0.55 per m3 will reduce water intake by 40% and gross water  

use by 14%.
 
Overall, the reduction in gross water use with water pricing translates into an increase in the 
efficiency of gross water use by 8% with an increase in water price of $0.09 per m3 and 14% 
with an increase of $0.55 per m3. This means that conservation contributes an important part 
of the fall in total intake. A key finding is that industry is responsive to the price of water, and 
efficiency and conservation gains can be expected with small increases in the price of water.

Economic Impacts

The NRTEE assessed both environmental and economic trade-offs, and as such the water 
pricing analysis identified economic impacts. A first area of focus is on how gross domestic 
product (GDP) is affected by water pricing. Overall, economic impacts on Canada resulting 
from even substantial increases in water prices are likely to be very small. The model suggests a 
0.03% reduction in the level (not to be confused with the growth rate) of GDP in 2030 associated 
with a 20% reduction in water intake in each of the provinces; and a 0.16% reduction in the level 
of GDP associated with a 40% reduction in water intake. This means that even with the 40% 
water intake reduction, the economy will continue to grow, and will still be approximately one 
and a half times larger in 2030. The economic effects of modest increases in the price paid for 
water appear to be small, affording an opportunity for water users to compensate Canadians for 
the use of this public resource.  

Most provinces do not deviate substantially from the national pattern, although Saskatchewan’s 
gross domestic product is projected to drop more with large reductions in water use. For a 40% 
reduction in water use, we project a 0.6% reduction in the level of 2030 gross domestic product 
in Saskatchewan (Figure 21). This results primarily from the pattern of trade in Saskatchewan, 
especially for non-metal mineral products (potash and uranium). These products constitute a 
substantial portion of Saskatchewan’s economic output, and all production is exported such 
that the demand curve facing Saskatchewan producers of non-metal minerals is essentially flat. 
When production costs increase with water production, the entire incidence of the policy is 
borne by producers, resulting in a cut in production. This is in contrast to most goods, for which 
at least a proportion of production is devoted to local consumption where consumers bear a 
portion of the burden on the policy in the form of higher consumer prices.
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The second area we investigated was the potential impact that pricing would have on the natural 
resource sectors. One factor that contributes to the impact is the cost of water per unit of output. 
Figure 22 shows the cost to firms of self-supplied water (including capital, labour, energy, and 
material costs) for each sector as a percentage of its gross output. However, while the natural 
gas sectors have the lowest cost per unit of gross output, the cost of water to most sectors is less 
than 0.5% of their overall gross output. In comparison, the sectors included in this study will 
pay 15% of their output for energy and 44% for other intermediate inputs. The cost of water 
makes up more than 0.5% in just four sectors: paper manufacturing (1.9%), metal ore mining 
(0.9%), non-metallic mineral mining (0.9%), and thermal electric power generation (0.7%). 
This indicates a risk that water pricing could lead to adverse competitiveness impacts for some, 
but not all, sectors.  

Figure 21
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PROVINCIAL WATER USE IN THE NATURAL 
RESOURCE SECTORS, 2005

Source: Statistics 
Canada, 2010a.

Atlantic

Québec

Ontario

Manitoba

Saskatchewan

Alberta

BC

0 2 4 6 8 12 14 16 18

Thermal electricity

Agriculture

Manufacturing

Oil and gas

Mining

WATER INTAKE (km2)

IN
D

EX
 (1

98
1 

= 
1)

2

 1.8

1.6

1.4

1.2

1

0.8

0.6

0.4

0.2

0

YEAR

20
05

20
00

19
96

19
91

19
86

19
81

Value of Output

Water Intake

Intensity

Figure 9

IN
D

EX
 (1

98
1 

= 
1)

2

 1.8

1.6

1.4

1.2

1

0.8

0.6

0.4

0.2

0

YEAR

20
05

20
00

19
96

19
91

19
86

19
81

Value of Output

Water Intake

Intensity

Figure 10

IN
D

EX
 (1

98
1 

= 
1)

2

 1.8

1.6

1.4

1.2

1

0.8

0.6

0.4

0.2

0

YEAR

20
05

20
00

19
96

19
91

19
86

19
81

Value of Output

Water Intake

Intensity

Figure 11

Pulp and Paper

Thermal electricity

Manufacturing

Mining

Oil and gas

Agriculture

WATER INTAKE, ECONOMIC OUTPUT, AND 
WATER-USE INTENSITY IN THERMAL ELECTRICITY

NATURAL RESOURCE SECTORS’ WATER-USE 
INTENSITY,  1981–2005

WATER INTAKE, ECONOMIC OUTPUT, AND 
WATER-USE INTENSITY IN MANUFACTURING

WATER INTAKE, ECONOMIC OUTPUT, AND 
WATER-USE INTENSITY IN PULP AND PAPER 

IN
D

EX
 (1

98
1 

= 
1)

2

 1.8

1.6

1.4

1.2

1

0.8

0.6

0.4

0.2

0

YEAR

20
05

20
01

19
96

19
91

19
86

19
81

Value of Output

Water Intake

Intensity

Figure 12

WATER INTAKE, ECONOMIC OUTPUT, AND 
WATER-USE INTENSITY IN AGRICULTURE 

IN
D

EX
 (1

98
1 

= 
1)

2

 1.8

1.6

1.4

1.2

1

0.8

0.6

0.4

0.2

0

YEAR

20
05

20
00

19
96

19
91

19
86

19
81

Value of Output

Water Intake

Intensity

Figure 14

WATER INTAKE, ECONOMIC OUTPUT, AND 
WATER-USE INTENSITY IN MINING

IN
D

EX
 (1

98
1 

= 
1)

7

6

5

4

3

2

1

0

YEAR

20
05

20
00

19
96

19
91

19
86

19
81

Value of Output

Water Intake

Intensity

Figure 13

WATER INTAKE, ECONOMIC OUTPUT, AND 
WATER-USE INTENSITY IN OIL AND GAS  

Figure 15 

Figure 16 

WATER INTAKE, HISTORICAL AND FORECAST, 
BY SECTOR 

IN
TA

KE
 (M

m
3 )

45,000

40,000

35,000

30,000

25,000

20,000

15,000

10,000

5,000

0

YEAR

HISTORICAL FORECAST

19
86

19
91

20
05

20
00

19
96

20
10

20
15

20
20

20
25

20
30

19
81

Pulp and Paper

Thermal electricity

Manufacturing

Mining

Oil and gas*

Agriculture

Water intake by the oil and 
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accounting for about 0.6% of 
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contributor with 1.3% of 
intake in 2005 and 2030.

Source: MKJA, 2011.
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CHANGE IN SUBSECTOR GDP FROM WATER PRICING, 
20% WATER INTAKE REDUCTION, 2030

Source: MKJA, 2011.
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CHANGE IN SUBSECTOR GDP FROM WATER PRICING, 
40% WATER INTAKE REDUCTION, 2030

Source: MKJA, 2011.

Source: MKJA, 2011.

Pa
pe

r m
an

uf
ac

tu
rin

g

Cr
op

 p
ro

du
ct

io
n

M
et

al
 o

re
 m

in
in

g

Pr
im

ar
y 

m
et

al
 m

an
uf

ac
tu

rin
g

U
til

iti
es

Pe
tr

ol
eu

m
 a

nd
 c

oa
l p

ro
du

ct
s

A
ni

m
al

 p
ro

du
ct

io
n

N
on

-m
et

al
ic

 m
in

er
al

 m
in

in
g

Th
er

m
al

 e
le

ct
ric

ity

Fo
od

 m
an

uf
ac

tu
rin

g

O
il 

sa
nd

s 
m

in
in

g

Ch
em

ic
al

 m
an

uf
ac

tu
rin

g

O
il 

he
av

y

N
on

-m
et

al
ic

 m
in

er
al

 p
ro

du
ct

Co
al

 m
in

in
g

O
il 

sa
nd

s 
in

-s
itu

Ti
gh

t n
at

ur
al

 g
as

Co
nv

en
tio

na
l n

at
ur

al
 g

as

O
il 

lig
ht

 m
ed

iu
m

H
yd

ro
el

ec
tic

ity

O
th

er
 m

an
uf

ac
tu

rin
g

W
oo

d 
an

d 
ot

he
r a

gr
ic

ul
tu

re

Tr
an

sp
or

ta
tio

n

Se
rv

ic
es

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-
QUANTITY

DATA & 
INFORMATION

Rates are the share of gross water use within the sector.
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WATER MUST BE 
CONSERVED AND USED 

EFFICIENTLY

WATER GOVERNANCE 
AND MANAGEMENT 

SHOULD BE ADAPTIVE

WATER GOVERNANCE AND
MANAGEMENT SHOULD BE 

COLLABORATIVE

N/A

Almost same trend for 
Saskatchewan and Ontario

Source: MKJA, 2011.

* 

Sources: Statistics Canada 
2003, 2010a, 2010b, 2010c; 
Golder and Associates 2010

Water intake by the oil and 
gas sector accounted for 
only 0.6% of national intake 
in 2005; mining accounted 
for 1.3%.

*

*
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Economic impacts are subsector specific. For example, paper manufacturing, metal ore mining, 
and non-metallic mineral mining would likely see larger impacts than sectors such as oil and 
gas. Figure 23 and Figure 24 show changes in gross domestic product by sector (at basic prices*) 
resulting from water commodity prices. 

*	 Basic prices include all of the costs of capital, labour, and any taxes and subsidies on production. This is consistent with the manner in which 
Statistics Canada reports on GDP.
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Source: Statistics 
Canada, 2010a.
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BY SECTOR 
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Water intake by the oil and 
gas sector is relatively small 
accounting for about 0.6% of 
national intake in 2005, and 
1.1% in 2030. The mining 
sector is also a small 
contributor with 1.3% of 
intake in 2005 and 2030.

Source: MKJA, 2011.
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data existed only for 2000–
2005; therefore data for the 
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WATER COSTS FOR NATURAL RESOURCE 
SUBSECTORS, 2005
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PROVINCIAL WATER INTAKE REDUCTIONS IN RESPONSE 
TO WATER PRICING, 2030
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Figure 20

PROVINCIAL WATER INTAKE REDUCTIONS 
IN RESPONSE TO WATER PRICING, 2030 

(EXCLUDING THERMAL ELECTRICITY GENERATION)
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W
A

TE
R 

PR
IC

E 
($

20
10

/m
3 )

W
A

TE
R 

VO
LU

M
E 

(M
m

3

18

16

14

12

10

8

6

4

2

0

Total use

Recycling

Intake 

NATURAL RESOURCE SECTORS' WATER INTAKE, 
RECIRCULATION AND TOTAL USE,  BY PER CENT 

REDUCTION, 2030

W
A

TE
R 

PR
IC

E 
($

20
10

/m
3 )

PER CENT REDUCTION

0% 10% 20% 30% 40% 50%

Source: MKJA, 2011.

0.00%

-0.20%

-0.40%

-0.60%

-0.80%

-1.00%

-1.20%

0% 20%10% 30% 40% 50%

Figure 21

IMPACTS OF WATER PRICING ON GDP, 2030,  
RELATIVE TO BUSINESS-AS-USUAL
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SUBSECTOR WATER COST AS A PERCENTAGE 
OF GROSS OUTPUT
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Figure 23

CHANGE IN SUBSECTOR GDP FROM WATER PRICING, 
20% WATER INTAKE REDUCTION, 2030

Source: MKJA, 2011.
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CHANGE IN SUBSECTOR GDP FROM WATER PRICING, 
40% WATER INTAKE REDUCTION, 2030

Source: MKJA, 2011.

Source: MKJA, 2011.
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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-
QUANTITY

DATA & 
INFORMATION

Rates are the share of gross water use within the sector.
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WATER MUST BE 
CONSERVED AND USED 

EFFICIENTLY

WATER GOVERNANCE 
AND MANAGEMENT 

SHOULD BE ADAPTIVE

WATER GOVERNANCE AND
MANAGEMENT SHOULD BE 

COLLABORATIVE

N/A

Almost same trend for 
Saskatchewan and Ontario

Source: MKJA, 2011.

* 

Sources: Statistics Canada 
2003, 2010a, 2010b, 2010c; 
Golder and Associates 2010

Water intake by the oil and 
gas sector accounted for 
only 0.6% of national intake 
in 2005; mining accounted 
for 1.3%.

*

*
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Figure 23 shows changes associated with a 20% reduction in water intake. Several subsectors, 
including the paper manufacturing, metal ore mining, and primary metal manufacturing sectors 
experience modest reductions in output due to water pricing. However, in all cases except paper, 
output losses are less than 0.6% relative to the reference case scenario. In total, as stated above, 
Canadian gross domestic product is relatively unaffected in this scenario — it is about 0.03% 
lower than in the reference case. 
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Figure 8

PROVINCIAL WATER USE IN THE NATURAL 
RESOURCE SECTORS, 2005

Source: Statistics 
Canada, 2010a.
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WATER INTAKE, ECONOMIC OUTPUT, AND 
WATER-USE INTENSITY IN AGRICULTURE 
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WATER INTAKE, ECONOMIC OUTPUT, AND 
WATER-USE INTENSITY IN OIL AND GAS  
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Figure 16 

WATER INTAKE, HISTORICAL AND FORECAST, 
BY SECTOR 
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Water intake by the oil and 
gas sector is relatively small 
accounting for about 0.6% of 
national intake in 2005, and 
1.1% in 2030. The mining 
sector is also a small 
contributor with 1.3% of 
intake in 2005 and 2030.

Source: MKJA, 2011.
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VALUE OF PRODUCTION FOR THE NATURAL RESOURCE 
 SECTORS, 1981–2005
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For the oil and gas sector, 
data existed only for 2000–
2005; therefore data for the 
period 1981–2000 was 
extrapolated for this sector.
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Figure 17

WATER COSTS FOR NATURAL RESOURCE 
SUBSECTORS, 2005
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PROVINCIAL WATER INTAKE REDUCTIONS IN RESPONSE 
TO WATER PRICING, 2030
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Figure 20

PROVINCIAL WATER INTAKE REDUCTIONS 
IN RESPONSE TO WATER PRICING, 2030 

(EXCLUDING THERMAL ELECTRICITY GENERATION)
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Source: MKJA, 2011.
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IMPACTS OF WATER PRICING ON GDP, 2030,  
RELATIVE TO BUSINESS-AS-USUAL
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SUBSECTOR WATER COST AS A PERCENTAGE 
OF GROSS OUTPUT

0.0%

-0.2%

-0.4%

-0.6%

-0.8%

-1.0%

-1.2%

% CHANGE IN GDP

Pa
pe

r m
an

uf
ac

tu
rin

g

M
et

al
 o

re
 m

in
in

g

Pr
im

ar
y 

m
et

al
 m

an
uf

ac
tu

rin
g

U
til

iti
es

Th
er

m
al

 e
le

ct
ric

ity

O
il 

sa
nd

s 
m

in
in

g

Pe
tr

ol
eu

m
 a

nd
 c

oa
l p

ro
du

ct
s

A
ni

m
al

 p
ro

du
ct

io
n

Cr
op

 p
ro

du
ct

io
n

N
on

-m
et

al
ic

 m
in

er
al

 m
in

in
g

Ch
em

ic
al

 m
an

uf
ac

tu
rin

g

Co
al

 m
in

in
g

O
il 

he
av

y

N
on

-m
et

al
ic

 m
in

er
al

 p
ro

du
ct

Fo
od

 m
an

uf
ac

tu
rin

g

Ti
gh

t n
at

ur
al

 g
as

O
il 

sa
nd

s 
in

-s
itu

O
th

er
 m

an
uf

ac
tu

rin
g

O
il 

lig
ht

 m
ed

iu
m

Co
nv

en
tio

na
l n

at
ur

al
 g

as

W
oo

d 
an

d 
ot

he
r a

gr
ic

ul
tu

re

H
yd

ro
el

ec
tic

ity

Figure 23

CHANGE IN SUBSECTOR GDP FROM WATER PRICING, 
20% WATER INTAKE REDUCTION, 2030

Source: MKJA, 2011.
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Figure 24

CHANGE IN SUBSECTOR GDP FROM WATER PRICING, 
40% WATER INTAKE REDUCTION, 2030

Source: MKJA, 2011.

Source: MKJA, 2011.
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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-
QUANTITY

DATA & 
INFORMATION

Rates are the share of gross water use within the sector.
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WATER MUST BE 
CONSERVED AND USED 

EFFICIENTLY

WATER GOVERNANCE 
AND MANAGEMENT 

SHOULD BE ADAPTIVE

WATER GOVERNANCE AND
MANAGEMENT SHOULD BE 

COLLABORATIVE

N/A

Almost same trend for 
Saskatchewan and Ontario

Source: MKJA, 2011.

* 

Sources: Statistics Canada 
2003, 2010a, 2010b, 2010c; 
Golder and Associates 2010

Water intake by the oil and 
gas sector accounted for 
only 0.6% of national intake 
in 2005; mining accounted 
for 1.3%.

*

*
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Figure 24 shows the same information for the scenario where water intake is reduced by 40%. 
In this case, some subsectors experience a more pronounced contraction in output. In particular, 
the paper manufacturing, crop production, and metal ore mining sectors all experience a loss 
of at least 2% in gross domestic product relative to the case without additional water charges.
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Figure 8

PROVINCIAL WATER USE IN THE NATURAL 
RESOURCE SECTORS, 2005

Source: Statistics 
Canada, 2010a.
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WATER INTAKE, ECONOMIC OUTPUT, AND 
WATER-USE INTENSITY IN AGRICULTURE 
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WATER INTAKE, ECONOMIC OUTPUT, AND 
WATER-USE INTENSITY IN MINING
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WATER INTAKE, ECONOMIC OUTPUT, AND 
WATER-USE INTENSITY IN OIL AND GAS  
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Figure 16 

WATER INTAKE, HISTORICAL AND FORECAST, 
BY SECTOR 
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Water intake by the oil and 
gas sector is relatively small 
accounting for about 0.6% of 
national intake in 2005, and 
1.1% in 2030. The mining 
sector is also a small 
contributor with 1.3% of 
intake in 2005 and 2030.

Source: MKJA, 2011.
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Figure 7

VALUE OF PRODUCTION FOR THE NATURAL RESOURCE 
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For the oil and gas sector, 
data existed only for 2000–
2005; therefore data for the 
period 1981–2000 was 
extrapolated for this sector.
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Figure 20

PROVINCIAL WATER INTAKE REDUCTIONS 
IN RESPONSE TO WATER PRICING, 2030 

(EXCLUDING THERMAL ELECTRICITY GENERATION)
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Source: MKJA, 2011.
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IMPACTS OF WATER PRICING ON GDP, 2030,  
RELATIVE TO BUSINESS-AS-USUAL
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SUBSECTOR WATER COST AS A PERCENTAGE 
OF GROSS OUTPUT
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Figure 23

CHANGE IN SUBSECTOR GDP FROM WATER PRICING, 
20% WATER INTAKE REDUCTION, 2030

Source: MKJA, 2011.
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Figure 24

CHANGE IN SUBSECTOR GDP FROM WATER PRICING, 
40% WATER INTAKE REDUCTION, 2030

Source: MKJA, 2011.

Source: MKJA, 2011.
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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-
QUANTITY

DATA & 
INFORMATION

Rates are the share of gross water use within the sector.
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Summary

Our research reveals that the natural resource sectors currently do pay for water use, largely 
through costs associated with water infrastructure (treatment, movement, and discharge). Our 
findings show the potential effects of pricing water on achievement of environmental water 
reduction objectives, with perhaps minimal economic impacts to most sectors and the national 
economy. A price on water reduces intake by industry resulting in more conservation and better 
water-use efficiency.

Some industries may be responsive to the price of water, and large efficiency and conservation 
gains may be achieved with modest increases in the price of water intake. Water recirculation 
currently plays an important role in water use by many of the industrial sectors, and it appears 
that water recirculation may have a significant role in future water reductions, as a price on water 
pushes industries to find innovative ways of using recycled water.
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Future water-management tools such as forecasting and pricing depend  
upon the availability of robust data on water quantity.
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Governments need better data and information than is currently available  
to effectively manage water resources.
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Water-quantity Data, 
Information,  

and Knowledge

Good policy development and solid management decisions require sound evidence and 
information. Information is derived from data, and in the context of water quantities in Canada, 
this data is not as comprehensive or as readily available as it should be. To effectively implement 
water policies and management strategies we need to improve our understanding of both water 
supplies and water demands. With increasing competition for water resources, governments need 
better data, not just to make sound allocation decisions today, but also to ensure there is enough 
water for the future. Accurate, complete, and current water-quantity data is a critical building 
block in establishing water-management systems in which water is effectively allocated and 
efficiently used. 

Specifically, improved water data and information systems can
•	 better inform decision making about water allocation, especially in areas where water 

availability is limited or constrained, thereby reducing both environmental and economic 
risks; 

•	 enable governments to use economic instruments as policy options to achieve water 
conservation and efficiency goals more effectively; and

•	 allow for more informed dialogue with the public regarding water-use decisions, thereby 
gaining the public licence to operate.
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Improving data and information is not just about collecting better data. It is equally important 
to communicate this information clearly and use the data effectively when making decisions.

Conservation and efficiency are core policy and management objectives within many provincial 
and territorial water strategies. In order to achieve these objectives, current water-quantity 
data systems must be improved. Canada has dated and inconsistent systems for collecting and 
measuring data, reporting these measurements, and communicating water quantities. These data 
systems can be developed as stand-alones within their own vertical silos; however, we propose 
here that a more effective approach is to assess these concepts from a horizontal perspective, 
as their interconnectivity contributes immensely to the success of future water-quantity data 
networks. In the federal government alone, 20 departments and agencies are involved in some 
aspect of freshwater management. Improved approaches to coordinated and collaborative 
data collection and monitoring are necessary to successfully establish common approaches to 
measurement and reporting practices. In turn, this could result in integrated data and analysis 
that facilitates transparent communication of water data and information. Managing water-
quantity data effectively will result in efficient and integrated decision making on policy issues 
involving water management, across different government departments at all levels (municipal, 
provincial and federal).36 

The NRTEE’s research on water-quantity data and information focuses on improving our 
understanding of the two core components of the natural resource sectors’ water use — supply 
and demand. For the purposes of this report, data for the supply side of water quantity (supply 
data) refers to the data measuring water levels and water flows in existing surface water resources 
across Canada. Data for the demand-side of water quantity (demand data) refers to the data 
measuring water withdrawals by the natural resource sectors to meet their operational needs. 
Water supply and demand data are independent in nature; as such they can be collected, 
coordinated, and managed on their own. However, having a combination of the supply and 
demand data provides decision makers with a more comprehensive, informed, and integrated 
understanding of water balances. It enables them to evaluate the status, as well as forecast long-
term trends associated with quantity of freshwater resources at multiple scales — locally at the 
watershed level, regionally at the provincial, territorial levels, and interprovincial levels, and 
nationally. 

To get a better understanding of the current data systems for water quantity across the country, 
the NRTEE explored existing systems with a view to providing recommendations to improve 
them. This chapter provides input on further steps needed to strengthen and integrate the water-
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quantity data systems so that they will meet the data needs of different end-user groups. These 
include federal departments and agencies, provincial and territorial governments, researchers 
and academia, the natural resource sectors, environmental non-governmental organizations, and 
watershed authorities. The research related to water-quantity data was informed by a series of 
meetings the NRTEE held with water experts and water managers from across the country, and 
also by new research commissioned by the NRTEE.37

This report is limited to its consideration of surface water resources and as such groundwater 
resources are not included in the water-supply component; however, we recognize the critical 
importance of groundwater in many regions of the country. Data and information on groundwater 
supplies is also largely absent and necessary for sustainable management of our water resources.38

The Importance of Assessing Water-Quantity Data 

Throughout this report we emphasize the important reliance of the natural resource sectors on 
access to sustainable supplies of clean water. Regional water scarcity issues are emerging due 
to a combination of factors such as economic development, population growth, and climate 
change. Looking ahead as far as 2030, we need to develop improved predictive capabilities that 
will allow us to understand better where regional water pressures may arise. While our water 
forecasts show modest national increases of water intake, we note that this result likely masks 
potentially significant increases at regional and watershed levels. Therefore decision makers 
need access to adequate water-quantity data to better forecast any increased pressures on water 
resources. In areas where water risks emerge, governments may turn to the use of economic 
instruments, such as water pricing, to achieve more efficient use of water and reduce water 
intake. In these circumstances, more accurate and reliable water data will be necessary before 
such options can be implemented. 

The distribution of jurisdictional powers under the Canadian constitution gives the federal, 
provincial, and territorial governments shared responsibility for freshwater management.* The 
federal government has jurisdictional responsibilities for fisheries, navigation, transboundary 
waters shared with the United States, and federal lands. As such, the federal government, in 
collaboration with the provinces and territories, has historically contributed to establishing 
data systems that measure stream flow and water-level information in all major surface water 
bodies across the country. This has allowed the governments to establish a consistent and robust 
national system that tracks the water supplies through the Water Survey of Canada.

*	 The NRTEE recognizes that municipal governments have an important role in freshwater management however, due to the scope limitations 

within this study the focus is on provincial and federal governments.



	 NAT IONAL ROUND TABLE ON THE ENVIRONMENT AND THE ECONOMY 	 107

Provinces and territories ultimately have the authority over all aspects of water supply and 
use related to pollution control, energy development, irrigation, and industrial and economic 
development within their jurisdictions.39 They control all water allocations, licences, permits, 
and any reporting requirements for water uses by the natural resource sectors. Each province and 
territory has the jurisdictional power to develop its own water-quantity data systems within its 
own borders. As we will show in this chapter, the current demand-data systems are inconsistent 
across provincial and territorial jurisdictions, and are at varying stages of development.

Water-Supply Data

As previously noted, federal, provincial, and territorial governments currently share the 
responsibility for managing surface water resources. The federal government collaboratively 
works with the provinces to establish a system for measuring and accounting for surface water 
supplies. The federal government, through the National Hydrometric Program (NHP), monitors 
the quantity of surface water resources at more than 2,500 sites across the country. The program 
has been operating continuously since 1908 under the auspices of the Water Survey of Canada. 
The program collects, interprets, and disseminates surface water-quantity data and information. 
It is the primary source of water-supply data for water managers and Canadian institutions to 
make water-management decisions.40 The NHP, through formalized monitoring arrangements, 
has been successful in establishing clear monitoring responsibilities to address international 
boundary and territorial/interprovincial requirements. Environment Canada as the lead federal 
department has successfully established cost-sharing agreements between the federal and 
provincial governments, as well as with Indian and Northern Affairs Canada (INAC) to carry 
out monitoring activities in the territories. 

According to a recent report from the Commissioner of the Environment and Sustainable 
Development (CESD),41 the NHP received $20.9 million in federal funding. From 2006/07 
to 2009/10 the NHP has seen an increase in the program budget by more than 50%, which 
has been allocated to increasing investments in monitoring technologies. Through the various 
cost-sharing programs with provincial governments, federal departments, and the private sector, 
the NHP was able to realize an additional $13.9 million, for a total investment of almost $45 
million in 2009/10. The NHP has been reasonably successful in accounting for water supplies 
within the provinces and territories, but the same cannot be said for federal lands such as First 
Nations reserves, national parks, national wildlife areas, and Canadian forces bases, which lack 
monitoring capacity.
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The CESD report also indicated an absence of a strategic long-term plan within the NHP to 
establish new surface-water monitoring capacity to identify, assess, and monitor future risks 
to water supplies. The NHP program lacks a long-term vision to establish new monitoring 
stations, long-term monitoring strategies, and priorities to adapt to water-quantity threats such 
as climate change. Developing a strategic approach is an essential step for the NHP to establish 
new monitoring capacity in regions that face increased water-quantity risks. However, the 
financial constraints facing all levels of government limit their capacity to establish monitoring 
initiatives.

The extent to which water-quantity data and information is fit and reliable for use is driven by 
the quality assurance and quality control components attached to the data. Unreliable water-
supply data can result in inappropriate decisions attached to natural resource development and 
water allocations. Validation procedures attached to data are important in assessing the accuracy 
of data prior to dissemination. The NHP has successfully established national-level quality 
assurance protocols to validate its data prior to dissemination using a centralized national 
database — HYDAT. The NHP has also developed consistency and auditing specifications to 
ensure provincial and private-sector data collection is done to national standards.42 Due to the 
maturity of supply-side data systems in Canada, there is a significant level of confidence related 
to our knowledge of surface-water resources.

It is important that data produced under the NHP addresses the needs of the end users of 
the data. The NHP has convened a national Administrators Table with federal, provincial, 
and territorial partners to provide a forum for discussion to address issues related to surface-
water accounting. The NHP also has an established process to assess client needs and identify 
program gaps. In practice however, the NHP has not used its own established processes and 
forums to evaluate future program needs; it lacks a plan to address future program gaps.43 As 
such, even though the Program is well positioned to provide water-supply data today, it is not 
well positioned to address future water-management risks due to a lack of strategic planning.

Water-Demand Data

Surface water and natural resource development are unevenly distributed across Canada. 
In regions experiencing a high level of water demand associated with natural resource 
development, there could be limitations to the future availability of water resources, especially 
where competition for water resources arise.44 Data about water demands becomes an important 
component of conducting comprehensive assessments of future water scenarios in some regions. 
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In such conditions it is important for water managers to have reliable data on existing water 
demand before approving any new water allocations and adding additional pressures on the 
water resources.

The sound administrative foundation underpinning water-supply data does not exist in a 
parallel form for water-demand data. For one, the federal government does not have any long-
term programs akin to the NHP to support water-quantity data collection by and with the 
natural resource sector. Secondly, the provinces and territories are responsible for managing 
their own water resources and natural resource development; water-demand data has a stronger 
jurisdictional and economic relevance for them. Finally, water-demand data is heavily reliant on 
the private sector for development as custom business-data needs reflect the different water-
resource needs of each of the natural resource sectors.

At present, knowledge of water demands is based largely on water-allocation permits — that 
is, provinces and territories know how much water is allocated through the permitting system 
but most of them do not know what quantities are actually taken (or returned) to water bodies. 
Added to this, there is an important void of information about the timing and seasonality of 
withdrawals. This information is, and will be increasingly, critical for managing water allocations 
in years of water constraint.

The future development of the natural resource sectors in all provinces and territories depends 
on stable energy sources. In Canada, thermal energy production is the primary means of meeting 
the energy needs for the three largest natural-resource-dependent provinces. In excess of  
75 % of energy production in Ontario, Alberta, and Saskatchewan comes from thermal  
electricity sources.45 Future economic growth related to natural resource development in these 
provinces will require the additional development of energy sources. There is anticipation  
that the energy mix in Ontario will change in coming years: however, it still remains to be 
seen how it will be accomplished. Two needs must be fulfilled: to replace existing generation  
capacity created by retiring old generation facilities, and to create new generation capacity to meet 
increased energy demands. Due to technological constraints in the short term, thermal energy 
electricity generation is the only viable approach to meeting increased energy demands over  
the next 10 years. As such, and despite technological advancements, future thermal energy 
development will likely impose an increased pressure on water resources in these provinces.46  
In watersheds of these provinces, where water scarcity issues are emerging, it will be important 
for decision makers to have reliable water-demand data to support economic development related  
to natural resources.
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Federal Role in Water-Demand Data

Currently Statistics Canada gathers information from the natural resource sectors in Canada 
through the Industrial Water Use Survey and Agricultural Water Use Survey. The Industrial 
Water Use Survey is a biennial survey that provides data on gross water use (intake, recycle, 
and discharge) by the manufacturing, mining, and thermal electricity generation sectors.47 
The Agricultural Water Use Survey collects water-demand data in two main categories: crop 
production related information and livestock related information.48 

Water managers and Canadian institutions rely on these surveys and data sets to assess the natural 
resource sectors’ water demands. As one of the few sources of water-demand data produced by 
the federal government, the data produced under these programs have a high level of credibility. 
Data are differentiated by the method of data collection and analysis. In undertaking this 
research, five tiers or types of data have been identified — Primary, Proxy, Modelled, Analyzed, 
and Hybrid. Due to the nature of analysis associated with each type of data, the accuracy and 
reliability of each data set varies. Primary data is more reliable and accurate than other sources, 
proxy data is next, and modelled data is the least reliable and accurate of the three water-use 
data. Analyzed and hybrid data sources can only be as accurate and reliable as their inputs (i.e., 
the primary, proxy, or modelled data inputs).49

Both the Industrial and Agricultural Water Use surveys are conducted in a manner to ensure 
that errors associated with these methods are incorporated into the final data. However, as both 
surveys depend on the accuracy attached to the data inputs or coefficients used for calculation, 
the level of accuracy has limitations. In future it remains important for Statistic Canada to assess 
approaches that encourage water users to provide accurate and reliable input data in response 
to the surveys. 

Provincial Role in Water-Demand Data

The legislative authority for developing and managing natural resources rests with the provincial 
and territorial governments. As such, all water allocations, licensing, and permitting attached 
to water uses in the natural resource sectors are provincial and territorial responsibilities. The 
development of water-demand data is therefore fully dependent on the provinces and territories. 
They have the sole responsibility to establish data collection, measuring, and reporting 
requirements for the natural resource sectors, including setting standards for the frequency and 
format of the reports. Presently only eight of the 13 provinces and territories have mandatory 
reporting requirements.
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Provinces and territories define the criteria that trigger the need for users in the natural resource 
sectors to acquire a water licence (for example, in Ontario water users diverting more than 50,000 L 
a day re quire a water licence), the conditions, and the monitoring and reporting requirements 
attached to a licence. Water users that do not surpass the volumetric threshold, but remain just 
below it, are not captured by the current water licensing systems. As such, an Ontario water  
user withdrawing 49,000 L per day is not captured by the current licensing requirement  
despite the fact it is still a significant user. There could be multiple unaccounted water users 
withdrawing significant water resources but not being captured under the licensing requirements 
— leading to a significant cumulative impact. In the future, provincial and territorial  
governments need to assess the cumulative impact of water users that are not being regulated 
but could still be adding pressure to existing water scarcity issues if left unchecked.

To ensure accurate measurement of water being used, all water licence holders must report 
their water use. As noted, current provincial and territorial reporting requirements do not 
allow for a comparison between actual water use and the amount allocated on the licence. 
Establishing actual water use is a prerequisite to establishing efficient allocation regimes. Only 
then can allocations be diverted from licences not using their full allotment to licences that need  
increased allocation.

As the driver for water-use-related measurement practices, the provinces and territories can 
leverage their reporting requirements to work toward conserving and effectively managing 
water resources. A consistent measure of actual water use is important to ensuring sustainable 
water management in the future. Constant monitoring helps with leak detection and influences 
reduced consumption. Moreover it gives a comprehensive picture of water usage across time 
scales: diurnal, weekly, monthly, and seasonal. 

Natural Resource Sector Water-Demand Data

The natural resource sectors vary in their end use of the water; this in turn creates a basis for the 
different sectors having different parameters attached to water monitoring, measurement, and 
reporting. Due to the unique nature of sector-specific uses, it may be important for provincial 
and territorial governments to develop sector-specific approaches for data and information 
systems. The natural resource sectors are currently responding by establishing water efficiency 
and conservation programs to meet their business needs in the form of voluntary, industry-
driven water-management initiatives.
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Many industry- and sector-driven voluntary water-management initiatives are being used by 
natural resource companies in jurisdictions across Canada. All these private sector initiatives 
have a water-demand data component. As discussed in Chapter 4, voluntary initiatives are 
driven by the need to promote public disclosure in response to broad stakeholder pressure and 
the increasing need for corporations to have a social licence to operate. It helps natural resource 
sectors improve their image with the public and at the same time establish common management 
practices to measure corporate performance on water use.

Most voluntary initiatives are relatively new or under development, hence the associated demand 
data is limited. Data gathered through voluntary initiatives has the potential to improve water-
use efficiency and conservation in the natural resource sectors. However, the public does not 
trust data produced exclusively by industry, and as such, provinces and territories are reluctant to 
use voluntary information. However, if the natural resource sectors were to include independent 
third-party audit and verification of the data gathered through voluntary programs, it would 
be viewed as being more reliable and would benefit from added public confidence. It could 
also provide provincial jurisdictions with critical information they need to assess future water-
quantity trends when designing and implementing viable economic and regulatory policy. 

Integrating Data to Produce Localized  
Decision-Making Tools 

Water management is inherently local. This is why it is important to be able to assess water 
needs at the watershed scale, as compared to a national scale. The real potential of water supply-
and-demand data is currently constrained due to the nature in which the data is collected, with 
efforts largely focused on one or the other and not in an integrated manner. Independently the 
data on supplies and demands are useful to regulators and water users to assess information at 
a macro scale. To be able to address and understand some of the localized and regional water-
management challenges at the watershed level, decision makers and the public need access 
to integrated water-management tools such as water-quantity indicators, water yield models, 
and water budgets. These tools consolidate the water supply-and-demand data to provide 
comprehensive water assessments that can forecast long-term trends. 

In Canada, multiple stakeholders develop the indicators for measuring the state of water 
quantity. There are approximately 80 indicators for water-quantity measuring and reporting 
on different variables. The indicators tend to evaluate data in silos and provide information 
in terms of either demand or supply. More indicators that collectively evaluate impacts based 



	 NAT IONAL ROUND TABLE ON THE ENVIRONMENT AND THE ECONOMY 	 113

on both demand and supply need to be developed.50 The present state of water-quantity data 
requires time and financial investment to develop both the supply-side and demand-side data 
systems independently; as such the development of integrated water-management tools is a 
long-term aspirational goal to address future needs. At the federal level, two integrated water-
management tools have been developed: the Water Availability Indicators (WAI) and the Water 
Yield Model. 

Environment Canada developed the WAI initiative to provide an important addition to the 
assessment capacity of water resources in Canada. It is geared to address the needs of the public, 
policy analysts, and decision makers, providing information on the ratio of water demand to 
water availability at the sub-drainage area scale (representing 164 watersheds across Canada). 

Statistics Canada has developed a new integrated water-management tool — the Water Yield 
Model — which provides a national estimate of renewable water and allows for a national 
measure of the supply and demand of water when coupled with results from the water-use 
surveys. Since the original methodology document was produced, Statistics Canada has 
validated an additional 350+ basins. In future, Statistics Canada intends to provide access to 
updated water yield data on its online database. 
 
At the provincial and territorial level there is limited development of integrated water-
management tools. An example of a tool that exists at this level is the Prairie Provinces Water 
Board (PPWB), a collaborative water resource management entity between Alberta, Manitoba, 
Saskatchewan, and the federal government. The PPWB was established to ensure equal access 
to water for all users across the three provincial jurisdictions.51 To carry out its duties PPWB 
developed an integrated water-management tool — the “Composite Index of Vulnerability of 
Prairies Resources” — that evaluates both water-supply and water-demand data in Alberta, 
Saskatchewan, and Manitoba for management decisions.
 
Water budgets — which here refers to modelling future water needs and impacts based on 
available data — show promise as another integrated water-management tool that could have 
significant impact at the watershed scale. Water budgets enable decision makers to assess water 
scenarios at local watershed scales rather than having to rely on a larger scale. The scale of the 
assessment is important because the more the spatial scale of assessment increases, the more 
small-scale impacts or stresses tend to be masked or hidden. In other words, it is likely that 
significant local impacts would not be detected using a relatively large, lumped assessment of 
overall water supply and demand at the larger regional or national scales.
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Water-Quantity Data to Address Different 
Communication Needs 

As water is a public resource, there is an inherent expectation that data on water use by the 
natural resource sectors should be made available to technical experts, decision makers, and the 
public. These three constituencies require information for different purposes and with different 
levels of complexity and detail. Governments at all levels need to collaborate to ensure water 
data is made available to serve the different information needs of the public, technical experts, 
and decision makers. At the core of improving access to data is the need for governments at 
all levels to conduct a strategic analysis of end uses for water data. Governments need to assess 
what aspects of the data are appropriate for public dissemination. If the data is to be made 
available to the public, then having a screen for sensitive water-quantity data may be important 
for competitive reasons. At the same time raw water-quantity data has to be accessible to 
technical and scientific experts. 

The sensitivity associated with publicly sharing water data from the natural resource sectors 
comes from the water use associated with the internal processes used in product processing and 
manufacture. Currently there is limited information about firm-level water use, largely due to 
this sensitivity. Some sectors report their water use publicly through either industry association 
sector-level reporting or individually through their sustainability reports; but for the most part, 
firms and producers do not report publicly on their water use. It is necessary to recognize 
that industries may need to protect information that may be inferred from inflow and outflow 
measurements. At the same time, it is important for regulators to know the water usage for 
predicting impacts on the ecosystems (i.e., outflows and amount consumed in any facility).

While transparency to the public is important, data should not stand alone as it is easily subject 
to misinterpretation without context. It is essential to include context when presenting water 
data and information to the public (i.e., water use relative to average natural flow in a given 
basin, percentage of total water use in basin by sector). It would likely be acceptable to provide 
aggregate data by natural resource sectors or on a watershed basis. Data could be rolled up by 
sector and region; showing usage by company or by small area when there are only a few users 
should be avoided where possible. 



	 NAT IONAL ROUND TABLE ON THE ENVIRONMENT AND THE ECONOMY 	 115

Summary

This chapter evaluates water-quantity data systems in Canada looking at the demand and 
supply aspects of water balances. In Canada the supply side of water-quantity data has dedicated 
financial resources and cost-sharing agreements in place to develop and deploy a reliable pan-
Canadian water-quantity data system. The supply-side monitoring capacity and reporting 
protocols are well established. The different stakeholders have a clear understanding of their 
respective roles. Gaps remain in the water-supply data system, but the system has a strong 
foundation to build upon as it improves and addresses those gaps. The demand-side water-
quantity data systems are very much on the opposite end of the spectrum of development and 
deployment, as water-demand data systems vary across provincial and territorial jurisdictions. 
Significant gaps need to be addressed by governments at all levels in collaboration with natural 
resource sectors to establish measuring, monitoring, and reporting protocols for demand-side 
data that are consistent across the country. 

In Canada, governments at all levels lack the capacity to integrate supply-side and demand-
side water-quantity data to evaluate, predict, and forecast future water availability at a localized 
watershed scale. Governments need to develop the intellectual capacity to generate integrated 
water-management tools that provide information at a watershed scale on a priority basis. 
Finally water-quantity data is used by a multitude of end-users who have different needs for 
the information. Moving forward, governments need to assess, through transparent processes, 
the different end-user profiles for water-quantity data. Based on these strategic assessments it 
is important to design intelligent water-quantity data systems that not only respond to present 
water-quantity data needs but also foresee future water-quantity data trends.
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Successful collaborative governance requires ongoing support  
from higher orders of government with clear rules and guidance,  

as well as incentives for participation.

Although focused on the watershed, collaborative water governance  
should be coordinated with other planning processes, and if  
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Collaborative governance is a tool to be selected in particular  
situations, not a panacea for all water governance challenges. 
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Water governance refers to the processes and institutions through which decisions are made 
about water. This includes the range of political, organizational, and administrative processes 
used to make and implement decisions, as well as how decision makers are held accountable. This 
is different from water management, which refers to the operational, on-the-ground activity 
to regulate the water resource and the conditions of its use.52 

The NRTEE set out to explore the potential of collaborative water governance approaches and 
how they might assist in achieving sustainable water use by the natural resources sectors. Our 
research provides insights into three areas:
1.	 the benefits and challenges of current collaborative water governance approaches;
2.	 governments’ and industries’ changing roles in water governance and management, and 

how a collaborative governance process might deal with these changes; and
3.	 circumstances under which collaborative water governance might be appropriate  

in the future.

COLLABORATIVE WATER 
GOVERNANCE
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Collaborative Water Governance Models in Canada

The emergence of collaborative water governance models provides an opportunity to improve 
the way we manage water in Canada and brings the flexibility required for addressing regional 
and local particularities. It allows for a more localized planning process, which promotes better-
informed, place-based decisions and facilitates the involvement of a wider range of stakeholders. 
Collaborative water governance structures are often associated with watershed management, 
as the watershed offers a relevant scale for the involvement of local and regional stakeholders.  
A number of Canadian jurisdictions have recently developed province- or territory-wide water 
strategies including Québec (2002)53, Alberta (2003)54, Manitoba (2003)55, British Columbia 
(2008)56, and, most recently, Nova Scotia57 and the Northwest Territories (2010)58. Many of 
these strategies include collaborative water governance initiatives, often involving the creation 
of watershed-based organizations.

While provinces have some type of watershed-based organizations, the role and responsibilities 
of these groups varies from place to place. In Alberta, for example, the Watershed Planning and 
Advisory Councils (WPACs) are recognized in the province’s water strategy and work toward 
watershed management plans that may eventually be legislated. In contrast, British Columbia’s 
watershed-scale organizations operate independently from one another without a common policy 
basis. Some, like the Okanagan Basin Water Board, are enshrined in provincial legislation and 
have taxation powers, while others in the province are purely voluntary. Provinces with a formal, 
jurisdiction-wide watershed governance process include Alberta, Saskatchewan, Manitoba, 
Ontario, Québec, and New Brunswick. Often, the shift toward watershed-scale decision making 
also includes a change from top-down “command and control” types of governance structures to 
bottom-up, collaborative governance structures.  
 
Provinces that have mandated participation or specified which categories of stakeholders should 
participate in water governance include Alberta, Saskatchewan, Manitoba, and Québec. Other 
provinces strongly encourage watershed groups to include a variety of stakeholders, but this 
inclusion is not mandated, nor are the categories of stakeholders specified.

Collaborative Water Governance Defined

Collaborative water governance can take on many forms and functions, differentiated primarily 
by two key characteristics:
1.	 the degree of non-governmental participation, and
2.	 the degree of delegation of decision-making power.
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Figure 25 illustrates the range of potential governance models that are possible based on these 
two factors, from which four models are defined: 

A.	 Traditional governance exists where government controls all decision making. Non-
government participants are involved on a limited basis, typically by invitation only, and 
often with a high proportion of technical experts. The governance process is usually time-
limited, with a very specific and often narrow mandate. Most governments in Canada have 
moved away from this model.

B.	 Multi-level collaborative governance involves many orders of government, with 
a broader goal of improving water-management outcomes. Typically this involves 
collaboration between a range of governmental — and sometimes non-governmental 
— stakeholders over a relatively long time period. Usually a forum is created in which 
information is shared and management actions are discussed and negotiated, but formal 
government agencies retain decision-making power. Existing government partners act 
under their respective jurisdictions and legislative mandates and appoint representatives to 
the collaborative process. Examples include the Fraser Basin Council in British Columbia 
and the Collaborative Environmental Planning Initiative for the Bras d’Or Lakes in Nova 
Scotia. 

C.	 Consultative governance, which covers problem-focused governmental initiatives, 
is intended to provide specific inputs for policy reform. The primary goal is extensive 
consultation with a wide range of stakeholders, where governments consult with 
stakeholders, but do not share decision-making power. Typically of limited duration, the 
mandate of these initiatives is normally constrained. There is generally no legislative basis 
for any organization formed under a consultative governance approach. An example is 
New Brunswick’s Watershed Groups, which carry out extensive work to classify streams in 
their watershed but have no formal or regulatory role.

D.	 Delegated governance involves formalized, autonomous bodies with implementation 
power for water-management decisions, often with larger budgets than the other types of 
collaborative water governance. A range of governmental and private stakeholders groups 
is typically represented. Unlike other collaborative governance arrangements, these bodies 
are formal governmental agencies, often mandated by specific legislation. The Okanagan 
Basin Water Board provides an example of such a model.
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These categories are illustrative only, as it is often difficult to assign a specific governance model 
to one of the four categories. For example, Québec’s Watershed Organizations fall somewhere in 
the midst of multi-level governance, the consultative governance, and the delegated governance 
categories. In addition, governance models may fall within the same broad category, but still be 
different in their level of delegation or participation. 
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Approaches to Collaborative Water Governance
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Exploring Collaborative Water Governance in Canada

The NRTEE, in collaboration with four watershed organizations, explored how collaborative 
water governance might assist in achieving more sustainable water use by the natural resource 
sectors. Our research was informed by a series of watershed-based workshops held in Alberta 
(North Saskatchewan River Watershed), British Columbia (Okanagan Basin), Nova Scotia 
(Bras d’Or Lakes), and Québec (Saint-François River Watershed). We convened a broad range 
of stakeholders involved in collaborative water governance initiatives, including governments 
of all levels, non-governmental organizations, natural resources sectors, and other interested 
citizens. These workshops allowed the NRTEE to go beyond the theory and learn from hands-
on experiences across the country.

The findings from the four watershed-based workshops were consistently similar. Despite some 
regional differences — mainly expressed through the different nature of the socio-economic 
reality in each watershed — the key issues and concepts identified in Alberta, British Columbia, 
Nova Scotia, and Québec were often the same. Our report therefore builds on this national 
consistency and does not describe regional differences. More information on the detailed 
findings of each workshop can be found in an internal report commissioned by the NRTEE.60

Our research also included an online expert panel consultation. In this exercise, representatives 
from the natural resource sectors provided input on specific questions similar to those discussed 
during the watershed-specific workshops. The purpose of assembling this panel of industry 
experts was to build on their practical experience and better understand the views and opinions 
of the natural resource sectors on collaborative water governance in Canada.

Finally, our research was informed by the outcomes of a national workshop held in February 
2010 that explored the role of the natural resource sectors in collaborative water governance. 
The remainder of this chapter describes our key findings from this comprehensive consultation 
and engagement process on collaborative water governance. More than 140 stakeholders from 
all regions of Canada participated and provided input throughout this process.
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Four Case Studies of Collaborative Water Governance

 

This chapter reports our findings from a series of workshops held in Penticton (B.C.), 

Edmonton (Alberta), Sydney (Nova Scotia), and Sherbrooke (Québec), in collaboration 

with local watershed organizations. 

Okanagan Basin

Located in central British Columbia, the Okanagan is a semi-arid, snow-dependent 

watershed that faces extremes of water abundance and scarcity. Irrigation of various forms 

accounts for 86% of water consumption, with the agriculture sector being the largest single 

consumer (55%), followed by domestic outdoor irrigation (24%). The Okanagan Basin Water 

Board was initiated in 1968 and mandated with the tasks of identifying and resolving critical 

water issues. The Board of Directors includes representatives from the three Okanagan 

regional districts, the Okanagan Nation Alliance, the Water Supply Association of BC and 

the Okanagan Water Stewardship Council. 

North Saskatchewan River Watershed 

The North Saskatchewan River watershed is one of the major drainage basins in Alberta. Its 

total drainage area is about 57,000 km2. Originating in the ice fields of Banff National Park, 

it flows easterly through Alberta to join the South Saskatchewan River in Saskatchewan. 

It is home to about one-third of Alberta’s population and runs through 86 municipalities. 

It contributes to about 60% of the province’s energy generation including two major 

hydroelectric reservoirs and three coal-fired electricity generating plants, alongside large 

forestry, agricultural, petrochemical, and oil and gas sectors. The North Saskatchewan 

Watershed Alliance was incorporated as a non-profit society in 2000. It was designated the 

official Watershed Planning and Advisory Council (WPAC) for the North Saskatchewan 

watershed in 2005 and is mandated under Alberta’s “Water for Life” Policy to formulate 

watershed management plans. 

Bras d’Or Lakes 

The Bras d’Or Lakes is an estuarine environment. The 3,500-km2 watershed includes 

parts of the Cape Breton Highlands at hundreds of metres elevation, down to sea-level salt 

marshes and barrachois (a coastal lagoon that is separated from the ocean by a sand bar). 
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Human activity within this area is diverse, and includes mining, farming, fishing, tourism, 

hunting, arts and crafts, and wind farms. The Bras d ’Or Lakes Collaborative Environmental 

Planning Initiative (CEPI) was initiated in 2003 by a group made up of representatives 

from federal and provincial governments, First Nations, community groups, academics, and 

residents. CEPI is unique in that it incorporates expertise from both western science and 

First Nations knowledge, an approach referred to as “two-eyed seeing.”

Saint-François River Watershed

This watershed is located in southeastern Québec and covers 10,499 km2, 14% of which 
is located in the United States. The Saint-François River originates from Lac Saint-
François and flows northward to empty into the Saint-Lawrence River. The basin includes 
102 municipalities but the main land uses in the basin are forest (66%) and agriculture 
(23%). The Conseil de gouvernance de l ’eau des bassins versants de la rivière Saint-François 
(COGESAF)’s mandate is framed by the province’s 2002 Politique nationale de l ’eau 
and the subsequent 2009 Loi affirmant le caractère collectif des ressources en eau et visant à 
renforcer leur protection. Together, these provincial-scale initiatives established 33 (now 
40) priority basins in the province, of which the Saint-François River Basin is one. 
Although COGESAF’s plans are developed at the basin scale, the organization also 
oversees and coordinates planning and management at the sub-basin scale.

Benefits and Challenges of Collaborative  
Water Governance

Benefits

Collaborative water governance can help to build trust, increase understanding, and prevent 
or reduce conflict. Collaborative governance builds friendships, alliances, and understanding 
between diverse groups. In turn, developing relationships leads to reduced conflict. This is, in 
part, predicated on the potential for learning afforded by the collaborative water governance 
process, which provides an opportunity for diverse stakeholders to work toward common 
visions, goals, and mutual understanding. Those involved learn to better appreciate the specific 
challenges other individuals and organizations have to face. Innovation also arises from the 
cross-pollination of ideas and mutual education.
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Collaborative processes can help improve decision making and long-term planning at the 
watershed level. They provide for a more informed governing body that is better equipped to 
plan for the future and address upcoming challenges. Collaborative water governance can be 
a crucially important mechanism for setting priorities at the watershed level and offering a 
mechanism for allocating financial and human resources to address water-management issues. 
Collaborative water governance is seen as a central mechanism for integrated land and water 
management, from which to address the interrelationship between issues (e.g., food security and 
water security), resolve problems, and integrate water management within a broader framework 
of ecological management and action.

For firms in the natural resource sectors, uncertainty about the future direction of regulatory  
frameworks presents challenges, as strategic planning requires knowledge of the regulatory  
environment for many years into the future. Collaborative approaches can provide insights into  
future regulatory direction if the process has clearly established roles and connects to  
broader, strategic policy-making processes.

Challenges

Challenges of collaborative water governance include changing membership over time (both 
in number and in representation); lack of data; fragmentation of data; uneven stakeholder 
representation; jurisdictional fragmentation; and tensions between the perceived advantages 
of autonomy and decision-making authority, and the desirability of oversight, direction, and 
support from the province.  

Fair representation is often noted as a challenge. For example, there are challenges associated 
with working with small municipalities who have jurisdiction over a small area of land within 
a watershed, but who have much greater authority in terms of land-use planning and water 
regulation.  Similarly, larger municipalities present a challenge in that they may dominate a 
particular basin demographically and economically, yet still only have a single seat at the table 
— creating an artificial equality. 

The consensus-driven approach can be a strength but it can also be a weakness. On the one 
hand, this approach leads to more buy-in, learning, and trust. On the other hand, the approach 
is at times slow, cumbersome, and expensive.

Similarly, the lack of mandated authority has two edges. Because it has little vested authority, a 
watershed organization is usually respected as a neutral convener. However, the lack of mandated 
authority means that it cannot always act on issues that the public perceives to be within its area 
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of responsibility. Moreover, the lack of vested authority implies that the governing body can do 
little to help with one of the major governance challenges identified in various watersheds: the 
lack of coordination and synchronization between water-related policies and planning processes 
of different government agencies. 

Engaging in collaborative processes is seen as a resource-intensive investment for the participating 
industries. Multiple regional and local processes, often across a wide geographical area, require 
staff time, information and research, and travel investments. For firms operating in many 
provinces this can represent a particularly large investment. To continue their participation in 
the long term, firms need to see a clear return on this investment, particularly as they engage in 
collaborative processes in parallel to fulfilling 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, and keep industries engaged in collaborative governance initiatives. 

Finally, there are specific instances when trust could be diminished within a collaborative 
governance process, particularly when rules governing accountability and roles are unclear. 
Designing the right governance “rules of engagement” is as important as bringing the right 
people to the table.

Governments’ and Industries’ Changing Roles

Roles of Governments

Despite the fact that provincial governments have been investing in collaborative governance 
processes, participants in such arrangements often express frustration at the perceived lack of 
ongoing provincial guidance. Issues of transparency and accessibility surrounding the process — 
particularly roles and responsibility of government — are always raised as conducive to success.
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Making Collaborative Water Governance Work

	
Collaborative water governance is appropriate when
•	 input from multiple stakeholders into decision making on “big picture” or  

strategic issues is required;
•	 long-term commitment from multiple stakeholders is required;
•	 policy frameworks are being developed; or
•	 watershed plans are being developed.

Collaborative water governance works when
•	 rights, responsibilities, mandates, and rules are clear;
•	 relationships are emphasized over hierarchies;
•	 common objectives and benefits can be defined;
•	 participants recognize the need to make decisions at a specific scale;
•	 stable funding is available to support the collaborative process; and
•	 participants share a commitment to sustainable water governance.

Collaborative water governance may not work or be appropriate when
•	 not all participants are willing to come to the table;
•	 the process is used by certain groups to delay action or hinder policy processes;
•	 no processes exist for conflict resolution;
•	 power imbalances exist;
•	 clarity is lacking about authority for decision making;
•	 federal and provincial policy is not aligned with municipal or watershed 

organizations’ objectives;
•	 a crisis situation requires immediate action; or
•	 there is a well-defined problem that can be easily dealt with by a government 

department.

The following suggestions to help improve future collaborative processes – for both provincial 
and federal governments — were developed from input the NRTEE received at its watershed 
workshops. 
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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 successful 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
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 



	 NAT IONAL ROUND TABLE ON THE ENVIRONMENT AND THE ECONOMY 	 133

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.
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CHAPTER EIGHT
CONCLUSIONS AND RECOMMENDATIONS



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 
following 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.

CONCLUSIONS AND 
RECOMMENDATIONS
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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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Water intake by the oil and 
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only 0.6% of national intake 
in 2005; mining accounted 
for 1.3%.
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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 (EIs) — 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 transitional 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 transformative 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: 

1.	 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. 

2.	 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 EIs 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.

•	 If a 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.61 

•	 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.62

COLLABORATIVE  WATER 
GOVERNANCE

The involvement of non-state actors in decision-making for water management.63

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.64 

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.65

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.66

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.

•	 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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