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Methodological Approaches to
Evaluating Irrigation Impacts
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Input Output Analysis
Selection of the Methodology
Among the various approaches available to estimate economic impacts of development
projects, the following ones are noteworthy: Economic Base models, Income-Expenditure
Accounting methods, Computable General Equilibrium models, and Input-Output models.
The Economic/Export Base models are used for relatively simple economies where fewer
economic sectors produce and export goods to the outside region. The remaining economic
sectors depend upon the export sector. A region grows as export levels increase over time.
The non-export economic sectors are assumed to support the export base sector and grow
proportionately. This type of economic impact assessment methodology is perhaps applicable
to a single community within the LDDA, but not for the entire province. Besides, this
approach does not permit estimation of economic impacts if there are more than one export
sector. For these reasons, this approach was not selected for this study.
In the Income - Expenditures approach, details are obtained on how the earned income is
spent. Leakages within the region from income earned are taken out first, then expenditures
incurred on imported products or outside the region are taken into account. The resulting
estimates show the re-circulation of the income within the region of interest. Similar to the
Economic Base models, this technique is also more suitable for simpler and smaller regions.
For this reason, it was not used for the estimation of economic impacts of irrigation in the
LDDA.
Computable General Equilibrium (CGE) models are very appropriate where economies are
complex and changes brought about by activities in one sector affect not only the level of
economic activity elsewhere, but also market mechanism through prices, external trade through
relative prices changes and payments for resources. These models are relatively more complex
to build and the data requirements are very intensive. Furthermore, level of aggregation in these
models is limited to smaller number of sectors and many simplifying assumptions need to be
made with respect to the nature of production and consumption functions. Since for irrigation
development, major changes in the LDDA or Saskatchewan economy were not envisaged and
since the provincial economic activities operate within the Canadian market mechanisms, need
to undertake a complex set of models, such as the CGE, was not considered appropriate.
An Input-Output (I-O) model divides the economy into various goods producing sectors. Each
sector is allowed to produce one or more commodities. All trades (within the region or with
rest of the world) take place in commodity format. These trades are called transactions. A
transactions table for the region of interest (in this case for the Province of Saskatchewan) is
prepared. Various transactions are divided into intermediate demand and final demand. Model
is scaled to show change in the level of economic activity as final demand for a commodity
changes.
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The I-O model was considered to be suitable for estimating the economic impacts of irrigation
in the LDDA. This conclusion is supported by the following observations:
1.

The I-O model is demand driven. Irrigation development in the LDDA is also
based on the fact that demand for various inputs required for irrigation would
increase, thereby resulting in further economic development.

2.

I-O models are capable of estimating indirect as well as induced impacts of a
change in demand for a particular good or service.

3.

Economic impacts of forward linkages can be estimated using these models.

4.

Imports from other parts of the world are taken into account explicitly, thereby
providing estimates of local demand satisfied by other regions. This information
could be used to approximate economic impacts on other regions.

For the above set of reasons, the study methodology involved the use of an I-O model for the
province of Saskatchewan.

Economic Indicators
Economic development indicators of interest in this study included household income, gross
domestic product, and employment. Since there was an interest in estimating these impacts at
various levels, the number of economic indicators selected for the study included those shown
in Table 27.
Table 27 - Economic Indicators for the Study
Particulars
Gross Sales of Various Industries
Income
Gross Domestic Product
Employment

Farm Level
X
X
X

Provincial Level
X
X
X
X

Income indicator refers to a sum of wages and salaries and income of unincorporated farm and
non-farm businesses; thus, money paid to hired workers, as well as return to owned capital and
labor, including management is included in this indicator. The Gross Domestic Product (GDP)
indicator is a sum of personal income (reflected in the Income indicator), other operating
surplus and indirect taxes minus subsidies. This reflects the accounting of GDP in market
prices. The Employment indicator shows the new jobs created by the newly created demand
for goods and services. These are measured in full-time equivalent number of workers.

Formation of an Evaluation Model
The analytical model used for the estimation of economic impacts was a combined input-output
and employment model. It would be referred to as the Saskatchewan Input-Output and
Employment Model – SIOEM. The model is a disaggregated regional representation of the
provincial economy using the rectangular input-output accounting system. The model was
developed using the following steps:
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1.

A set of transactions table data was purchased from the Input-Output Division of
Statistics Canada. This set included: (i) an input matrix; (ii) a make matrix; and
(iii) a final demand matrix. The transactions in this data set referred to the period
2003.

2.

Inter-provincial trade table for major commodities produced in the province was
purchased from Statistics Canada.

3.

Since the data contained no disaggregation of agriculture it was treated as a single
sector, as was manufacturing. Further disaggregation was necessary. The process
of undertaking this step is described below.

4.

Various transactions in the revised models were balanced and converted into a
format for impact analysis.

5.

Mathematical routines were developed to undertake impact analysis. These
programs were linked together to develop an impact assessment program using
Excel software. The program creates a set of tables, showing a disaggregated
sectoral impact of the selected change in final demand.

Further details on the sectors included in the model are described below.

Disaggregation of Statistics Canada Sectors
Since in the Statistics Canada’s transactions table for Saskatchewan, agriculture was treated as a
single sector, it was considered appropriate to disaggregate the single sector into a number of
relevant sub-sectors. Livestock production (hogs and cattle) was separated out of total
agricultural production, leaving the rest as Other Agricultural Production sectors. The latter
sector is primarily crop production and included irrigation. Since the agriculture sector could
purchase any of the 65 commodities included in the model, some criteria for distributing these
purchases to the four sub-sectors had to be devised. This was done in the following manner:
Budgets for these enterprises were obtained. Using these budget data, purchases of all goods
and services were estimated for the four sub-sectors.
The manufacturing sector of the model was also treated as a single economic sector in the
Statistics Canada’s transactions table. In order to identify the impact of certain type of
processing plants, it was necessary to split this sector further. This sector was split into three
sub-sectors: Meat and meat processors, animal feeds manufacturing, and Other Manufacturing
sectors. Purchases by these sub-sectors were based on the transactions table for Canada.
Impact Sectors

The SIOEM contains a total of 30 goods and services producing economic sectors. These are
listed in Table 28. All other sectors, other than agriculture and manufacturing are standard
Statistics Canada sectors for input-output analysis. As noted above, the agriculture sector was
split into four sub-sectors. The list of sectors is used for the presentation of output of the
SIOEM for any given scenario. Similarly, the model included a total of 65 commodities. These
are listed in Table 29.
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Table 28 - List of Study Sectors in the SIOEM
Sector No.
1

Sector Description
Hog farms - Farrowing

2

Hog farms - Feeder to Finish

3

Cattle farms

4

Other Agricultural Production

5

Forestry and Logging

6

Fishing, Hunting and Trapping

7

Support Activities for Agriculture and forestry

8

Mining and Oil and Gas Extraction

9

Utilities

10

Construction

11

Animal Slaughtering and Meat processing

12

Animal Feed

13

Other Manufacturing

14

Wholesale Trade

15

Retail Trade

16

Transportation and Warehousing

17

Information and Cultural Industries

18

Finance, Insurance, Real Estate and Rental and Leasing

19

Professional, Scientific and Technical Services

20

Administrative and Support, Waste Management and Remediation Services

21

Educational Services

22

Health Care and Social Assistance

23

Arts, Entertainment and Recreation

24

Accommodation and Food Services

25

Other Services (Except Public Administration)

26

Operating, Office, Cafeteria and Laboratory Supplies

27

Travel, Entertainment, Advertising and Promotion

28

Transportation Margins

29

Non-Profit Institutions Serving Households

30

Government Sector
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Table 29 - List of Commodities in the Study Model -- SIOEM
Commodity
No.
1

Grains

Commodity
No.
34

2

Hogs

35

Residential building construction

3

Cattle

36

Non-residential construction

4

Other agricultural products

37

Repair construction

Forestry products

38

Transportation and storage

5
6
7

Commodity Description

Fish & seafood; hunting &trapping

39

Commodity Description
Miscellaneous manufactured products

Communications services

Metal ores and concentrates

41

Wholesaling margins

8

Mineral fuels

42

Retailing margins and services

9

Non-metallic minerals

43

Gross imputed rent

10

Services incidental to mining

44

Finance, insurance, and real estate services

Meat, fish and dairy products

45

Business and computer services
Education, tuition and other fees services

11
12

Meat and Meat Products

46

13

Dairy Products

47

Health and social services

14

Fish Products

48

Accommodation services and meals

15

Feeds

49

Other services

Other food products

50

Transportation margins
Operating, office, cafeteria and laboratory
supplies

16
17
18
19
20
21
22
23
24

Soft drinks and alcoholic beverages
Tobacco and tobacco products
Leather, rubber, and plastic products

51
52
53

Travel, entertainment, advertising and promotion
Services provided by non-profit institutions
serving households

Textile products

54

Government sector services

Hosiery, clothing and accessories

55

Non-competing imports

Lumber and wood products

56

Unallocated imports and exports

Furniture and fixtures

57

Sales of other government services
Indirect taxes on products

Wood pulp, paper and paper products

58

25

Printing and publishing

59

Subsidies on products

26

Primary metal products

60

Other subsidies on production

27

Fabricated metal products

61

Other indirect taxes on production

28

Machinery
Motor vehicles, other transportation
equipment and parts
Electrical, electronic and communication
products

62

Wages and salaries

31

Non-metallic mineral products

65

Other operating surplus

32

Petroleum and coal products
Chemicals, pharmaceuticals and chemical
products

39

Communications services

29
30

33

63
64

Supplementary labor income
Mixed income

81
LAKE DIEFENBAKER IRRIGATION BENEFITS EVALUATION

Employment Impacts
Since the interest of this study was to estimate both economic activities related impacts as well
as employment impacts of selected irrigation scenarios, an employment module was added to
the SIOEM as described above. The employment module contained the employment
coefficient based on Leontieff employment function. It was a ratio of employment in that
sector divided by the total sales (output) of that sector.
Types of Impacts Generated
The SIEOM generates two types of economic impacts of an economic development activity:
Type I economic impacts, which include direct changes plus indirect changes (through the sale
of goods and services to the direct impact sector) in various sectors of the economy. In this
model, household income is exogenous and is not assumed to be spent within the economy.
Type II economic impacts, which include direct, indirect and induced effects from the aforesaid
economic activity. Here, the assumption is that the households earn wages and salaries (plus
other sources of income), which is spent concurrently within the economy.
In order to endogenize the households in the SIOEM, it was necessary to obtain an estimate of
propensity to consume. This propensity measures the proportion of total income earned that is
spent by households within a given time period (typically a 12-month period). Propensity can
be measured as an average or on the margin. In order to estimate the marginal propensity to
consume, data for the 1986 to 2006 period were collected from Saskatchewan Bureau of
Statistics (2007) on various sources of income and personal expenditures. In this study, an
attempt was first made to estimate the marginal propensity to consume. The estimated
marginal propensity to consume was greater than one. Since this reflected a situation that could
not be sustained in the long run, this marginal propensity to consume estimate was not used.
As an alternative, average propensity to consume was estimated. During 2002 to 2006 period,
average propensity to consume was estimated to be 0.85. This estimate was used in the
calculation of induced impacts from irrigation development in the province.

Cost Benefit Analysis
Methodological Framework
Cost benefit analysis (CBA) is an economic assessment tool. By quantifying all costs and
benefits in monetary terms and evaluating their impact over a period of time through
discounting, it is possible to measure the net effect of a proposal in current dollars. This has
become a useful procedure to rank alternative proposals that are competing for scarce financial
resources. The underlying purpose of cost benefit analysis is to attempt to measure the effect
of the investment on the economy as a whole, with the welfare of a defined society, and not any smaller part of
it. The procedures therefore address the evaluation issue that what counts as a benefit or a loss to one part of an
economy or to one or more persons or groups – does not necessarily count as a benefit or loss to the economy as a
whole.30 Cost benefit analysis therefore provides an analytical procedure to make economic
choices between:
1.
2.
3.
30

Maintaining the status quo.
A given proposal and/or.
Alternative proposals or combinations of proposals.

Mishan, E.J. 1976.
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CBA has been adopted by many organizations and governments as a consistent basis for
assessing proposals and to obtain a rationale framework for the allocation of scarce economic
and financial resources in society. CBA has five main elements:
1.
2.
3.

The Definition & Characteristics of the Project and its Objectives.
The Identification of Project Options for evaluation designed to meet the objective.
The Evaluation of Direct and Indirect Benefits and Costs over the life of the project
for each of the Project Options and the Status Quo.
4. Decision Making Frameworks including the Calculation of the Net Present Value of
costs and benefits over a period of time and the measurement of Cost Benefit Ratios
as a guide to project investment.
5. Sensitivity Analysis and Risk Assessment.
Since large water projects have commonly involved varying degrees of government funding,
governments are interested in whether the allocation of their funds to a project will be an
efficient allocation of public spending. In 1982, the Federal Treasury Board noted that: In
examining the efficiency of government projects, the objective of benefit-cost analysis is to measure what total
production and consumption opportunities would be with and without these public expenditures. Efficiency or
allocative benefits are those favourable consequences of projects which represent opportunities to increase production
or consumption; the allocative costs are the opportunities for production or consumption foregone because of projects
undertaken. It is considered that project is efficient and should be undertaken it is allocative benefits exceed its
allocative costs. 31

The Definition & Characteristics of the Project and its Objectives
Water projects are commonly undertaken for reasons that extend beyond a single narrow
investment rationale that can be evaluated with simple financial analysis. The five Lake
Diefenbaker projects under review have the potential to transform the regional economy of
central Saskatchewan with a combination of irrigated agriculture and supply, food processing,
tourism, the environment and water supply. Unlike many other regions of Saskatchewan where
energy, mining or urban economies are today leading economic growth, this has not been the
case in central Saskatchewan. The project objectives of the Lake Diefenbaker investments are
seen in terms of the sustainable regional development of the large dryland agricultural rural
region that lies between Saskatoon, Regina, Moose Jaw and Swift Current, rather than the
impact on the irrigated acres alone.
Water projects also have special characteristics that have been identified by the Asia
Development Bank32 to include:
1.
2.

3.
4.
5.
6.
31
32

Water is a location specific resource and mostly a non-tradable output.
Markets for water are subject to imperfections due to high investment costs for
specific applications, complex institutional structures and concerns over resource
sustainability.
Water and irrigation investments occur over long periods of time, have long
investment lives and the full benefits are only realized over even longer time periods.
Water is vital for human life as a commodity in its own right and as the essential
ingredient for food production.
Economies of scale in water supply projects are moderate in production and
transmission, but rather low in the distribution of water.
Pricing of water between all users is inefficient.

Treasury Board of Canada (1982), p.9
Asia Development Bank (2000), p.5.
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Multi purpose water projects like Lake Diefenbaker irrigation have effects and benefits that do
not always fall within the simple monetary framework for measurement. It is therefore
important that the full scope of the project options be defined. In the present case, this
includes the benefits that would fall to recreation and the environment beyond the agricultural
value chain, to municipalities urban and rural, and to regions outside of the immediate location
of the irrigation projects around the Lake.
The development project must also be seen in the context of the market realities for the
increased production and economic activity that will be generated by the project. Thus a clear
understanding of the potential market outlets, prices and trends can offer a reasonable prospect
that the tradeable products that arise from the investments can be sold.

The Identification of Project Options
Project options are defined at a number of levels within the project. Three broad options are
available for evaluation:
Option 1 Status Quo represents the existing agricultural situation in which dryland farming
prevails and further irrigation development proceeds at the slow pace of the previous century.
Under this scenario that is described in more detail below, the dryland farm economy prevails
through most of the region and remains vulnerable periodic drought, fluctuations in prices and
the level of value chain development is limited.
Option 2 Irrigation Expansion represents the implementation of all five irrigation infill and
expansion projects as defined in Chapter 3. This option provides the agricultural production
benefit that occurs from a shift from a dryland to an irrigated crop mix and a reduced
vulnerability to drought.
Option 3 Irrigated Value Chain builds a larger value chain around the irrigation water supply
and distribution schemes in Option 2 to include the introduction of an expanded agricultural
value chain, related municipal water supply investments, tourism developments and
environmental expansion.
These options are shown schematically below in Figure 21.
Figure 21 - Conceptual Framework of Direct and Indirect Impact Areas for Three Irrigation Development Options
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INDIRECT &
INDUCED
EFFECTS

The Evaluation of Direct and Indirect Benefits and Costs
Economic benefits and costs relate to actual resource use in the economy and reflect the best
alternative uses that the resources could be put to (i.e. the opportunity costs). It is important to
explore what alternative opportunities may exist for both the use of the irrigated land and with
the increased production that arises from irrigated agriculture.
An economic benefit is any gain in the welfare of society or the individuals that is clearly
associated with the proposal under consideration. The benefits of a project may be both
monetary or non-monetary, qualitative, or quantitative. Accordingly, benefits from the
irrigation infill and expansion investments will emerge in a number of areas including:
•
•
•
•
•
•
•

Increased Agricultural Productivity.
Expanded elements in an agricultural value chain including increased numbers of
animals, feedlots and processing plants.
Expanded services to both irrigated agriculture and to the value chain.
Increased uses of the irrigation water supply systems, including municipal water
supply, tourism and the environment.
Welfare improvements to society from the increased income and employment
generated within the region and the high tax base for the provision of services.
The stabilization of incomes on the farm and in the rural areas by removing the
uncertainty of moisture provision for the irrigated agricultural economy.
Increased rural employment and population with a changing rural age structure to the
rural population.

Costs of the irrigated economy will also be seen in a wide number of areas including:
•
•
•
•
•

Capital construction and operating costs for both regional distribution and on-farm
irrigation equipment works.
Capital and operating costs for other value chain development that emerge along and
around the irrigation value chain.
Alternative opportunity costs for the use of water supplies that could include the
generation of hydro-electric power and the application to wetland habitats.
Inefficiency losses associated with water losses in existing irrigation canals and the low
rate of irrigation development.
Drought losses for dryland agriculture associated with both the historic and
prospective frequency of drought in the region.

External Costs and Benefits
Not all costs and benefits can easily be measured in monetary terms. For example, changes to
the aesthetic environment, improvements to the natural ecology or the restructuring of the age
structure of an aging rural population cannot easily be valued from financial market
measurements. These are external costs and benefits and can be included within the broad
decision making framework, even though not included with the accounting within the
input-output or the cost benefit measurements.
It is very important to avoid double counting costs or benefits. Often external costs/benefits
are no more than transfers of internal costs/benefits, which should not be included as this
would be double counting. Often factors that could give rise to externalities are built into
market prices and have therefore already been accounted for (the exception is where transaction
costs are very high).
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Decision Making Frameworks
Investment decisions made today are made on the expectation of a future flow of capital and
operating costs and revenues. Since the future is less certain than the present and since society
values costs and benefits that are realized today more highly than it values costs and benefits in
the future, it is necessary to use discount rates to convert current and future costs and benefits
into a present value for the evaluation of investments. Future costs and benefits are less
valuable than current costs and benefits since the funds employed are not available for
immediate consumption or investment and could be invested at some rate of return.
The Calculation of the Net Present Value
Those costs and benefits that can be quantified in monetary terms over the defined life of the
project provide the basis to measure net present values. The NPV is the sum of the discounted
net cash flows over the period and provides an estimate of the improvement in national wealth
that will result from the project. Once calculated, the NPV also provides the foundation for
comparing different projects and alternative implementation schedules; thus, contribution of an
irrigation development spread over a long period or concentrated into a shorter implementation
period can be compared.
Projects with negative NPVs do not always rule out proceeding with a project. External costs
and benefits and non-monetary effects should also be included into the decision making
framework.
The Social Discount Rate
The discount rate is a financial concept based on the future cash flow in lieu of the present
value of the cash flow. More precisely the costs and benefits occurring in future years are
multiplied by the discount rate 1/(1+i)j
Where: i= the social discount rate per year and
j = the index of the year in which the cost or benefit will occur.
As j gets larger and is further away in the future, the benefits and costs fall and the smaller the
discount rate and the value of present benefits. The larger the discount rate, the smaller the
present value of costs and benefits occurring in any future year.
Three bases are generally offered for the value of the social discount rate. The first is the social
opportunity cost of money which considers the return available from investing the same funds
in the private market. The second approach is the social time preference rate, that is generally
lower and suggests that the public is often willing to invest at lower rates of return if they can
see longer term public benefits in the investments. The third is to set a benchmark standard
discount rate reflecting the expected real growth in the economy.
The social discount rate in the economic analysis of investment projects attempts to reflect the
social view on how future benefits and cost should be valued against present ones. It may differ
from the financial discount rate when the capital market is imperfect or when there are large
non-monetary or external effects. This is particularly true of projects that have very long lives
or large intangible benefits such as large water projects or projects that take many years to
develop. Thus the effect of a secure water supply to municipalities and the environment,
particularly during drought periods may be seen as benefits of a project and require including a
different social discount rate than that provided by the financial markets.
For very long-lived proposals and particularly where a substantial proportion of the benefits
occur well into the future, the use of discounting with a standard discount rate is likely to create
a bias against project acceptance. For example, with a discount rate of 10% per annum, only
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five percent of any benefits occurring in the thirtieth year will be added to the project benefits
measured by the Net Present Value. Both the UK Overseas Development Institute and the
Netherlands Department of International Development note: The discount rate aims to make the
costs and benefits of future activities comparable with current ones. Discount rates based on private interest rates
may reflect a ‘dictatorship of the present’ and are often too high to account for the public interest in long-term
resource conservation.33 In a commercial setting, the low weight given to distant cash flows reflects
the desire of investors to achieve a return sooner rather than later. Accordingly, lower discount
rates that reflect these values and interests may be used for very long multi-dimensional
proposals.
The UK Treasury provide further guidance on discount rates for long term projects noting34:
Where the appraisal of a proposal depends materially upon the discounting of effects in the very long term, the
received view is that a lower discount rate for the longer term (beyond 30 years) should be used.35 The main
rationale for declining long-term discount rates results from uncertainty about the future. This uncertainty can be
shown to cause declining discount rates over time.36
Theoretical literature and international practice shows a wide range of approaches in
interpreting and choosing the value of the social discount rate to be adopted. The World Bank
has recently required an economic rate of return of 10% that has been criticized as too high.
National governments commonly set the rate lower than international financing rates. In the
UK, the social opportunity cost of capital is seen as the cost due to the displaced private
consumption and production. This has recently been seen as 6%, although levels have been
used on a ‘case by case’ basis. In dry Spain, the discount rate has varied by sector with a
6% rate for transport projects and a 4% rate for water projects. In Italy, the rate is set at 5%.
The U.S. Office of Budget Management also uses variable rates. A summary of some current
domestic and international discount rates is shown in Table 30.
For the purposes of this project, a 3% discount rate has been used as a reasonable
approximation of all three rationales for rate setting that is consistent with recent practice,
reflects world financial markets, takes into account the long term water nature of a water project
with social objectives. A sensitivity evaluation has also been included around this rate.

The Measurement of Cost Benefit Ratios
The benefit-cost ratio (BCR) provides an economic summary of the future stream of costs and
benefits today. BCR is calculated from:

∑sum of present values of costs

A BCR above one implies an NPV greater than zero. The BCR identifies projects with high net
present values and provides a rationale for selecting between projects when funding sources are
scarce.

Netherlands Ministry of Foreign Affairs (2008).
UK Department of Treasury (2008).
35
Oxford Economic Research Association (2002).
36
Weitzman 1998 and Gollier (2002).
33

34
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Table 30 - An Overview of Recent Discounting Practices and Rates
GOVERNMENT/AGENCY
CANADA
Environment Canada
Treasury Board
CIDA
Natural Resources Canada
Province of British Columbia
Province of Alberta
Province of Saskatchewan
Province of Manitoba
Ontario Natural Resources
Ontario Environment
Province of New Brunswick
INTERNATIONAL
Environmental Valuation Reference
Inventory
US Environmental Protection Agency
US Office of Management and Budget
US Congressional Budget Office
US General Accounting Office
UK Treasury
British Forestry Commission
UK Department of Environment, Transport
and the Regions
Norway Ministry of Finance
Australian Department of Finance
United National Environment Programme
Government of Spain
World Bank
Government of Italy

DISCOUNTING PRACTICE

7.5% (Average Rate for EIA Statements)
10% +/- 5%
Country specific market rates
7% +/- 3%(in studies reviewed)
5% real and 8% nominal(in studies reviewed)
2% to 3%(in studies reviewed)
4%(in studies reviewed)
Gov. Long Term borrowing rate with sensitivity analysis
4% & 5% with exceptions (e.g. Old Growth Forest has no
discounting)
4% for air issues
2% to 3% (in studies reviewed)
Range 5.9% (central), median range for sensitivity testing
from 3% (low) to 10% (high)
7% +/- 2%
Variable Rates on Project
2% real with 2% sensitivity
2% real with 2% sensitivity
6%
3% land acquisition; 1% projects with social objectives
6% (in studies reviewed)
7%
10%
5% (in studies reviewed)
6% rate for transport projects and a 4% rate for water
projects
Up to 10% with lower rates for longer term projects
5%

Source: Environment Canada (2005) and Country Reviews.

.An

Overall Evaluation Framework for Irrigation Expansion
Decision Making
The economic evaluation undertaken for this study has adopted multi-objective evaluation
criteria for both the input – output and the cost benefit evaluation. The details of the
evaluations are discussed in subsequent chapters and brought together for a final evaluation
subsequent chapters to describe the scenarios under review and compare their likely
performance against a dryland economy that will periodically experience drought. This
framework provides for measurable results that can be reliably used as a basis for investment
and long term planning for the Lake Diefenbaker Region.
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