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Abstract

This study investigates agricultural adaptationlimate change in Saskatchewan
through surveys and interviews with family farmdesm leaders and Hutterite communal
farmers. Half of Canada’s total cultivated farmlasth Saskatchewan and the province accounts
for a significant amount of national and internatibagricultural production. This region is
warming at a faster rate than the global averaggeé&tions for Saskatchewan include more heat
waves, longer dry spells, and more extreme weathemts. The net impact of climate change on
Saskatchewan’s agricultural sector will depend eaw the adaptive capacity of farmers.
Encouraging greater diversification, family farraad organic production and providing both
knowledge and financial assistance are importampoments of enhancing the resilience of
Saskatchewan farmers. Accordingly, this study renends the delivery of a program to
encourage farmers to undertake beneficial managepnactices related to climate change

adaptation.



Executive Summary

Saskatchewan is a major agricultural producer, a#r half of Canada’s total
cultivated land and over 44,000 farms. Though Sabkavan farmers have always contended
with the weather, the magnitude of the projectéelcés of climate change threatens to
overwhelm the adaptive capacity of Saskatchewandes. Saskatchewan’s climate is already
changing more rapidly than most other agricultuegions. Climate models project an
acceleration of such changes in the years aheadovetictions including increased heat waves,
longer dry spells, and more extreme weather examts as drought and periods of excessive
moisture. Longer growing seasons, increased héstamd shorter, milder winters could bring
some benefits to Saskatchewan farmers. Howevesgeddsom increased variability, greater
frequency and intensity of climatic extremes, dmarapidity of change may counter any
benefits. The net impact of climate change on Sakkavan’s agricultural sector will depend

heavily on the adaptive capacity of farmers.

This study investigates agricultural adaptationltmate change in Saskatchewan
through surveys and interviews with family farmansl Hutterite communal farmers. Family
farmers are included because they control themagirity of agricultural land, while Hutterite
communal farmers are included because they argmexam for their agricultural innovation.
Data was obtained through online surveys compleyeti35 family farmers, in-person interviews
with four family farm leaders and in-person intews with three Hutterite communal farmers.
Key findings from this research include the follogi

« Farmers deem climate as a significant source kf rided slightly below commodity

prices and input costs, but well ahead of tradeeors and government policy;



- Half of the family farmers believe that climate nobga will adversely affect their
farms, while just 17 percent believe that climatargye will be positive and that they
will not have to adjust their farming operations;

- Farmers tend to characterize their abilities toimize risks and seize opportunities
associated with climate as either ‘fair’ or ‘podgmaller farms are significantly more
likely to believe climate change will affect theragatively and they will be unable to
minimize the risks and seize any opportunities;

« Farmers are inclined to rely on their past expegesnd other farmers for
information to help them make farming decisionsidfal and provincial government
ministries ranked the lowest on a list of inforratsources, trailing both producer
associations and the Canadian Wheat Board;

« Encouraging greater diversification, family farraad organic production and
providing both knowledge and financial assistarmoerged as key policy objectives

for improving the adaptive capacity of Saskatcheteamers.

The Canada-Saskatchewan Farm Stewardship PrograR5) is not explicitly a
climate change adaptation program but it focusesoome of the key policy objectives identified
in this study. The CSFSP aims to encourage Saskatehfarmers to adopt beneficial
management practices that address on-farm envimtahmisks through cost-shared incentives of
up to $50,000. While | acknowledge that it wouldidbeal to incorporate the new components
directly into the CSFSP, rather than have a pdnaidtegram, the complexity of renegotiating a
national policy framework less than two years itédive-year timeframe would render such an
endeavour highly unfeasible. Accordingly, | develdihree policy options to complement the
CSFSP:

« The Program for Adaptation and Resilience (PARgE PAR would be delivered in
conjunction with the CSFSP. Farmers would be dlégib receive up to $20,000 in
cost-shared incentives (in addition to the CSF3#ifig) to undertake adaptation
measures not currently funded by the CSFSP, inofuslipport for crop and

livestock diversification and various techniquesrwisture capture. Farmers would

be required to attend two informational workshopd eomplete a confidential



environmental farm plan focused on minimizing cliereelated risks and seizing
climate-related opportunities;

« The Organic Transition Fund (OTFjarmers would be eligible to receive $10 per
acre, to a maximum of $7,500 for each of the tlyeses of the transition period to
full organic production. Farmers must also attemal informational workshops and
complete a confidential environmental farm planufsed on minimizing climate-
related risks and seizing climate-related oppotiesithrough organic production;
and

« Afinal option which combines both the PAR and @iEF.

| assessed these three options using the folloernteyia: effectiveness, ease of
implementation, acceptability, reach, public exptemd and equity. While significantly more
affordable, the OTF would reach only a small petaga of Saskatchewan farmers and would
disproportionately benefit those with land more aai#e to organic production. The merged
option of the PAR and OTF would add significant jpubxpenditure without reaching additional
farmers. Based on this analysis, this study recamisi¢he implementation of the Program for
Adaptation and Resilience, which would encourageéas to undertake beneficial management
practices related to climate change adaptatiors dpproach is rooted in the recognition of the
importance of encouraging greater diversificatfamily farms, and sustainable and organic
agriculture and providing farmers with both knowgedand financial assistance. It also builds on
the finding of this study that farmers look to atfErmers when making decisions about their

own farming operations.
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1: Defining the Policy Problem

Saskatchewan'’s climate is already changing morielseghan most other agricultural
regions (Sauchyn et al., 2009). Climate modelsgatain acceleration of such changes in the
years ahead. Predictions for Saskatchewan’s grakstgion include increased climatic
variability, specifically greater frequency andensity of extreme weather events, drought and
periods of excessive moisture (Sauchyn et al., 008 policy problem addressed in this study
is this: The increased climatic variability associated wittclimate change threatens to
overwhelm the adaptive capacity of Saskatchewan farers. My research questions were as
follows: What are the specific risks and opportunities for &rming posed by climate change

in SaskatchewanaVhat can be done to enhance the resilientef Saskatchewan farmers?

To date, the main response to climate change ltasdd on mitigating it by reducing
greenhouse gas emissions. Such a response is\gectaicial but it is far from adequate. Current
atmospheric concentrations of greenhouse gassgzaaticles are substantial enough to mean
that further climate change will occur regardleSsuw success at curtailing greenhouse gas
emissions (Meehl et al., 2007; Field et al., 20@#)a result, there is increasing awareness of the

need to adapt to the range of challenges climaagghis bringing.

Agriculture is especially vulnerable to changethim climate. Weather and climate
conditions affect all aspects of farming: plant amémal performance, input use, yields, and
ultimately economic returns. Though Saskatchewendes have always contended with the

weather, the magnitude of the projected climatateel effects will strain their ability to continue

! | used the Intergovernmental Panel on Climate Gaardefinition of resilience: “The ability of asal
or ecological system to absorb disturbances whiigming the same basic structure and ways of
functioning, the capacity for self-organizationdahe capacity to adapt to stress and change”yParr
Canziani & Palutikof, 2007, p. 37).



doing so. Increased variability and greater fregyeand intensity of climatic extremes will likely
offset the benefits of a warming climate. The ngpact of climate change on Saskatchewan’s
agricultural sector will depend heavily on the adapcapacity of farmers. With 41 percent of all
the farmland in Canada (Statistics Canada, 200Rgmcing the resilience of Saskatchewan
farmers in the face of climate change is critieapecially because of the significant impact that

agriculture has on food security, communities dredegconomy.

This study examines: (a) the capacity of Saskatahdarmers to minimize the adverse
effects of climate change and take advantage obangfits it provides and (b) potential policy
options to enhance their resilience. | begin theysby providing relevant information about
farming in Saskatchewan and discussing key aspéctsnate change and how it may affect
Saskatchewan agriculture. Through online surveyarofly farmers and interviews with
Hutterite communal farmers and family farm leadets)cover farmers’ varying perspectives on
climate change — from those who have already ifiedtcthanges and are worried about its future
effects to those who deny the very validity of cien change science. | provide insight into how
farmers perceive their ability to adapt to the ptsd effects of climate change. Five key policy
objectives for improving the adaptive capacity aéatchewan farmers emerge from my study —
greater diversification, family farms, organic puation, knowledge assistance and financial
assistance. These objectives form the basis qidhiey options | explore and the
recommendation | ultimately provide — a prograretceourage farmers to undertake beneficial

management practices related to climate changeataap



2: Farming in Saskatchewan

When Irish explorer John Palliser first saw theifa in the late 1850s, he declared
this region ill suited for settlement or farmingliser found most of the area “deficient in
moisture and only supporting a very scanty past(eaw, 1860, p. cliii). John Macoun, who
travelled through the region as part of a CanaBiacific Railway expedition in the 1870s,
contradicted Palliser’s reports. Macoun'’s travelsusred at a time of exceptionally high rainfall,
which led him to report on the region’s “exceedynfgrtile land” (Macoun, 1883, p. 491).
Macoun’s assessment of the agricultural potenfithe Prairies led the federal government to

encourage agricultural settlement of this regiomai@hildon, 2009).

For well over one hundred years, farmers have beeking the grassland region of
Saskatchewan (see Appendix A for a map of the @gind raising crops and animals in
Saskatchewan. In keeping with Palliser's scepaisaessment, farming here has been far from
easy but Macoun’s optimistic outlook for Prairigiaglture has also come true. This region has
become a major agricultural producer in spite efsignificant challenges it has presented to

farmers.

2.1 A brief outline of farming in Saskatchewan

In 1906, one year after Saskatchewan became angmwhere were nearly 56,000
farms in Saskatchewan. In the thirty years thaovegd, that number skyrocketed to over
142,000. Since that peak in 1936, the number afigdn Saskatchewan has declined by 69
percent; the 2006 census counted 44,329 farmssiptavince (SAF, 2007a; see Figure 1). Just

1.2 percent of farms are non-family corporatioree(8ppendix B for a breakdown of types of



farming operations in Saskatchewan). While the remalh farms has declined, the size of farms
has increased substantially. Since 1911, the ageragber of acres per farm in Saskatchewan

has increased by 390 percent (SAF, 2007b; seed-Bur

Figure 1 - Number of farms in Saskatchewan
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Figure 2 - Size of farms in Saskatchewan
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This trend of a decreasing number of farms ha®nigtbeen evident in Saskatchewan;
across Canada, the number of farms has decliné@ pgrcent since 1941, from a peak of nearly
733,000 to just over 229,000 in 2006. Canadian $drave also been growing in size: since 1921,
the average acreage per farm across Canada heasadrby 268 percent, from 198 to 728 acres

(Statistic Canada, 2009).

In addition to decreasing farm numbers and incneglsirm sizes, several other

agricultural trends are noteworthy:

- Farms have become increasinghecializedparticularly as a result of the higher
grain prices caused by the oil crisis in the 19Wdsch led many farmers who
previously had mixed operations to stop livestoadpction and focus solely on
grain production (llbery & Bowler, 1998; Bradsha2®07);

« Farms have also realized productivity gains throgigtatelintensification
specifically through increased use of chemicala{®haw, 2007);

« Due to their increased integration into the broadgi-food sector, farmers have
increasingly become the small players in that set&ss than 14 percent of the total
GDP of the agri-food sector reaches primary produg&radshaw, 2007);

- Finally, farmers are increasindlgluriactive’, meaning that many engage in gainful

activity in addition to farming, usually taking effirm jobs (Bradshaw, 2007).

2.2 Importance of Saskatchewan’s agricultural sector
Saskatchewan’s agricultural sector is importar@anada and the world. Half of
Canada'’s total cultivated farmland is located iskd#chewan and the province accounts for a

significant amount of Canada’'s—and indeed the vi®#etrop production:

« 95 percent of Canada’s lentils are grown in Sasieatan and the province accounts
for 32 percent of the world’s lentil exports;

« 87 percent of Canada’s mustard production occutlsisnprovince, which amounts to
25 percent of global mustard production;

« 80 percent of Canada’s durum wheat and 10 perdéeheavorld’s total exported

wheat comes from Saskatchewan;



« 80 percent of Canada’s chickpea exports are pradincthis province;

« 75 percent of Canada’s peas and 38 percent of dhid's/dry pea exports are grown
in Saskatchewan;

- 70 percent of Canada’s flaxseed production oceutisis province; and

« 45 percent of Canada’s canola is grown in Saskat@héSAF, 2008).

This province is also the second-largest beef-griogduprovince in Canada, with approximately
30 percent of the Canadian beef herd located I8#%E,(2008). Saskatchewan also leads the rest
of Canada in organic production, with 60 percentahada’s total land under organic
production. The 2006 census found that 5.5 perafetiie province’s farms are organic
(Borgerson, 2007). Saskatchewan farmers make #iségn contribution to both Canada and the

world.

Within Saskatchewan itself, agriculture is a caliig important industry. Kulshreshtha
and Thompson (2005) studied the economic impac&aekatchewan'’s ‘agri-food cluster'—the
combination of various activities that are sigrafitly related to agricultural production.
Kulshreshtha and Thompson argue that agricultutema much more significant contribution to
the provincial economy than what its direct ecormeoaintribution indicates. While the direct
impact of the agri-food cluster is small—at aboytedcent of the provincial economy—the total
impact, including linkages with food processingnfdanput manufacturing, and other non-
agricultural sectors, is approximately 17 percénhe provincial economy. The social impact of
Saskatchewan’s agri-food cluster is also significaearly 12 percent of provincial employment
directly stems from agricultural production withodimer 16 percent of jobs indirectly related to it
(Kulshreshtha & Thompson, 2005). Exports of agtimall products account for 32 percent of
Saskatchewan's total exports, second only to enerich totals 38 percent of this province’s
exports (Export Development Canada, 2009). Agnicelis clearly a key component of

Saskatchewan’s economy.



2.3 Vulnerability of Saskatchewan’s agricultural sector

Farmers face much uncertainty and many risks iin theming operations including:
weather and climate conditions, changes in agticallicommodity prices; changes in the costs of
inputs such as fertilizer; changes in the policgl eegulatory environment; and animal diseases,
food safety concerns, and subsequent restrictiorisade (Coble & Barnett, 2008). While each of
these elements of uncertainty and risk are unddiybsggnificant for farmers, weather and
climate conditions are perhaps the most fundamantifar-reaching of them all. Weather and
climate affect all aspects of farming: plant andvai performance, input use, yields, and

ultimately economic returns (Belliveau et al., 2006

Saskatchewan has one of the most variable clinmatége world, with a high degree of
seasonal, annual and decadal variability (Sauchgh,e2009). Droughts are prevalent, including
numerous instances of localized drought conditang significantly widespread drought during

the Great Depression and in 1961, 1988, and 20q&&2chyn et al., 2009; Smit, 2009).

Climatic extremes and variability have significanpacts on Saskatchewan farmers, as
illustrated by the 2001-02 drought. Net farm inconas negative in 2002 (Wheaton et al., 2005);
crop production in 2002 was 45 percent below theytar average (SCIC, 2003); reduced crop
production led to estimated losses of $925 millin@001—an average of $18,280 per farmer
and $1.5 billion in 2002—an average of $26,980faener (Wheaton et al., 2005); and crop
insurance payments were the highest ever at $ilidnlih 2002, exceeding the previous record

of $466 million in 1988 (SCIC, 2003).

2 The 2001 Census counted 50,598 farmers in Saskaéch(Statistics Canada, 2002).



3: Climate change

There is broad consensus in the scientific commiuahét our climate is changing. The
most recent report by the Intergovernmental Panélomate Change (IPCC) concluded that,
“warming of the climate system is unequivocal,sasow evident from observations of increases
in global average air and ocean temperatures, midad melting of snow and ice, and rising
average sea level” (IPCC, 2007, p. 5). The globatage surface air temperature has increased
by 0.6C since 1900 and climate models project an incrbasgeen 1.4C and 5.8C by 2100,
relative to 1990 (IPCC, 2007). Recent scientifiddgts indicate that a global average increase of
2°C would be a tipping point, beyond which irrevelsibamage to the global climate would

occur (WBCSD, 2009).

The most recent IPCC report stated that “most efolhserved increases in global
average temperatures since the mill-@éntury isvery likelydue to the observed increase in
anthropogenic greenhouse gas concentrations” (IRG@7, p. 10). Greenhouse gas emissions
related to human activities have grown steadilgesipre-industrial times (IPCC, 2007). To date,
the main response to climate change has focusedtmating it by reducing greenhouse gas
emissions, but even if that effort were to be sssfig, it would not halt climate change entirely:
a certain level of damage has already been doe&l(&i al., 2007). Current atmospheric
concentrations of greenhouse gasses and partielesibstantial enough to mean that more
climate change will occur regardless of our suceg¢ssirtailing further greenhouse gas emissions
(Meehl et al., 2007). Table 1 outlines various glamissions scenarios, commonly used by the
Intergovernmental Panel on Climate Change, angibjected temperature changes for

Saskatchewan that are associated with each scenario



Table 1 — Global emissions scenarios gfdjected temperature change for Saskatchewan @020

2099, relative to 1980-1999

Scenario

Description

Best estimate

Likely range

Constant year 2000 concentrations

0.6°C

0.3-0.9C

Bl

Rapid change in economic structures,
‘dematerialization’, introduction of clean
technologies, and the lowest rate of
population growth

1.8°C

1.1-29C

B2

Intermediate levels of economic
development, emphasis on local solution
to economic, social and environmental
sustainability, and a lower population
growth rate than A2

S
2.4C

1.4-3.8C

AlB

Very rapid economic growth, and a mix ¢
technological developments and fossil fu
use

€p.8C

1.7-4.4C

A2

Moderate economic growth, more
heterogeneously distributed and with a
higher population growth rate than in A1

3.4C

2.0-5.4C

AlF1

Very rapid economic growth and intensiv
use of fossil fuels

%.0c

2.4-6.4C

Source: Barrow (2009).

Saskatchewan, along with the rest of the Canadiaini€s, has already been warming at

a faster rate than the global average (Sauchyi, @089). Weather stations in Saskatchewan

have recorded a consistent temperature increase agtablished in 1895. Since just 1960,

average daily maximum temperatures in Saskatchéaaa increased by more than €adn

both winter and spring and the number of frost days instances of extreme low temperatures

over most of this province has also decreased (fyaust al., 2009). The noticeable warming

trend in Saskatchewan is consistent with broadelies that have identified a similar trend across

the Prairies (Bonsal et al., 2001; Bonsal & Reg@07).



3.1 Climate change projections for Saskatchewan

Global climate models consistently project increaseSaskatchewan’s average annual
temperature while also leaning towards an increaSaskatchewan’s average annual
precipitation (Barrow, 2009). Table 2 outlines thiejected effects over three periods, spanning

2010 through 2099.

Table 2 - Range of projections for Saskatchewanasip region for 2010-99

Period Range of projections for Saskatchewan'sipreggion
* Changes in average annual temperature betweefCrart +3C
2010-39 . L
» Changes in average annual precipitation betweeantio+25 percent
* Changes in average annual temperature betwedh arid +3C, with the
largest increase occurring in winter and springwieen +1 and +&C),
2040-69 compared to summer and fall (+1 to°&43.
* Changes in average annual precipitation betweeantiO+25 percent.
For summer and fall, approximately half of the stes project
precipitation changes by up to -20 or -30 percent.
2070-99 * Changes in average annual temperature betwedh ard +6.5C
* Changes in average precipitation between -5 andoe8%ent

Source: Barrow (2009).

According to Sauchyn et al. (2009), most of theease in temperature will likely occur
in winter, leading to a longer frost-free growirgason and less moisture accumulation from
snowpack. A warmer climate could lead to a nortlinghift in the ranges of certain crops,
weeds, pests and diseases. Increased evaporatiomsdil and transpiration from plants will also
occur in response to the warmer climate. The bfitk@increase in average annual precipitation
will likely occur in winter and spring, with most i falling in the form of rain, rather than snow.
Climate models are less consistent with regardéoipitation during the summer months, but
generally include significantly decreased prectitain the mid-to-late stages of summer. Along

with changes in average temperature and precipitatiimate model projections include greater
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variability from year-to-year and increasing freqog and severity of several types of extreme
weather events, including increases in both droagHtperiods of excessive moisture. (Sauchyn

et al., 2009). Table 3 outlines the projected &ffet climate change in Saskatchewan.

Table 3 - Overview of projected effects of clin@tange

Category Specific Changes

* More frequent and intense heat waves

* Increased heat accumulation (degree-days)
Thermal * Increased growing season length

« Decreased cold spells

e Decreased cold accumulation (degree-days)

e Longer dry spells

« Longer and more intense potential evapo-transpimnati
season resulting in more water loss

e Less water in dugouts, reservoirs, streams, lakés a

Moisture wetlands related to increased potential evapo-pieation
amounts and seasons and snowpack decreases

* Increased winter rainfall and snowmelt events

* Decreased snowfall and depth of snow cover

* Decreased duration of snow season

* Increased frequency, duration and intensity of ghtsi

* Increased wind speed, peak wind events, and damage

* Increased risk of intense rainfall, excessive nooestand
flooding

* Increased risk of soil erosion by wind and water

» Decreased risk of frosts

Extreme Events

* Increased demands for water

« Northward shifts of the range of crops, weeds,dtssand

Other diseases

« Decreased water and air quality related to higher
temperatures

Adapted from Sauchyn et al. (2009).
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3.2 Effects of climate change on agriculture in Saskatewan

Some aspects of the warming climate could provamtdgeous for farming operations;
longer growing seasons, increased heat units asrteshmilder winters could bring some
benefits to Saskatchewan farmers. However, loseasihcreased climatic variability and the
rapidity of changes may counter any benefits (SauénhKulshreshtha, 2008). Sauchyn et al.
(2009) recognize that research focused on theteftéclimate change on Saskatchewan’s
agricultural sector are scarce, but draw on resefaom similar regions to reach the following
conclusions:

«  Crop production will initially increase due to larggrowing seasons and increased
greenhouse gas concentrations in the atmosphece. @ntain thresholds, which
vary by crop and soil type, are reached, crop prtioin will decline. Intermittent,
significant losses in crop production will also ocas a result of increased extreme
weather events, including drought and periods oésgive moisture;

« Livestock production and management will generbéyfavoured by warmer winters
however increased heat stress and water scarditgispring and summer may offset
any gains. Extreme weather events will tend todderdental for livestock
production and management; and

« Warmer winters will increase the risk of pests disgtases; however the effect of this

on crop and livestock production remains uncert8suchyn et al., 2009).

While uncertainties remain, the general consersstisat climate change will have a
long-term negative effect on the supply of agrigat products. At the same time, the extent of
the adverse effects of climate change in otheoregaround the world could affect demand for
agricultural products from Saskatchewan; if conpediexperience the worst of the adverse
effects, world commodity supplies would decline @vhivould lead to higher incomes for farmers
who are still able to produce (Runnalls cited idsaM, 2009.) The net impact of climate change

on Saskatchewan'’s agricultural sector will depesahily on the adaptive capacity of farmers.
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3.3 Agricultural adaptation

Homer-Dixon describes climate change as “perhapsnibst severe adaptive challenge
humankind has ever faced” (Homer-Dixon cited in Méakl., 2006, p. 12). The sub-sections that
follow examine past agricultural adaptation, lobk@ntemporary understandings of adaptation,

and explore the barriers to adaptation.

3.3.1 A key historical example of agricultural adaptation

The drought of the 1930s has been characterizdtbdthe greatest environmental and
economic crisis to face Canada in the twentiethitegh (Marchildon, 2009, p. 276). The Prairies
were particularly hard hit. Conservative Prime Miei R.B. Bennett knew that incremental
changes to existing programs would not be sufficiistead, he sought a way to address the

drought so that farmers would not be continualliargé on government relief.

Despite [the Agriculture Minister’s] clear instrignis to his department officials
on the need for a radically new approach, they aeded with a highly
incremental plan ... Insulated from the politicalnhail facing the political tier of
government, senior federal bureaucrats assumedthikaproposed act would
simply amount to a ‘welding together’ of existingpgrams. These civil servants
soon discovered how wrong they were. The Bennetemuonent needed the
program to be as visible and effective as possibl@archildon, 2009, p. 287).

In April 1934, the Bennett government establisherRrairie Farm Rehabilitation

Administration (PFRA) with the following aim:

. to secure the rehabilitation of the drought awd drifting areas in the
Provinces of Manitoba, Saskatchewan and Albertd,tardevelop and promote
within those areas, systems of farm practice, tnaléure, water supply, land
utilization and land settlement that will affordegter economic security. (AAFC,
2007).

During the Great Depression, the PFRA investedeingkojects such as dozens of
community pastures, thousands of dugouts and dacha aomprehensive soil survey of 90
percent of the affected region (Marchildon, 200%)e program also relocated many farmers to

more suitable land (Balkwill, 2002). In 1957, Fowdeclared that the PFRA “has worked for
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twenty years [...] correcting the mistakes of the betaad period” (Fowke cited in Balkwill,
2002, p. 17). Friesen (1987, p. 392) reports tmaRFRA’s soil reclamation projects were an
“undoubted success” and the Saskatchewan Eco-Netfemtares PFRA'’s “epic conquest of

widespread soil erosion” as one of “Canada’s gsaatess stories” (SEN, 2009).

3.3.2 Contemporary understandings of adaptation

Climate is one element among many others, whidbhente farming decisions. Other
such elements include: changes to government pragaad policies; downturns in commodity
markets; fluctuations in currency or other macrorenic conditions; contagious livestock
diseases; and trade restrictions (Belliveau eR@D6). Despite being just one of many factors
considered by farmers, climate risks are highlyigicant because they are closely linked to
many farming decisions related to production lewakslds, input costs and environmental factors

(C-CIARN Agriculture, 2003).

Smit et al. (1996) developed a conceptual modagoitultural adaptation to climate
change (adapted in Figure 3). This conceptual madatowledges that farmers base their
production decisions on a range of exogenous foigelsiding the biophysical environment,
government programs and policies, economic conditiand other factors including social and
technological forces. Endogenous forces—experiemagseptions and farm characteristics—are
also at play in the decision-making process of &aanWhen farmers make their strategic
decisions—long-term commitments that affect thainfing operation beyond a single year,
including changing a crop or livestock managemgstesn—they do so with significant
uncertainties. Farmers do not know what the clicmatinditions, cost of inputs or prices of
commodities will be in the months and years ahBadponding to this uncertainty, farmers make

short-term adjustments when new information beccaafiable (Smit et al., 1996).
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Figure 3 - Agricultural adaptation

Exogenous Forces

Biophysical
Environment

Government
Programs &
Policies

Economic
Conditions

Other Forces
(including social,
technological)

Endogenous Forces

Attributes of the Farmer and the Farm

(including family, experiences, perceptions, location, scale, finances)

bl

Individual Farms

Strategic Decisions
(long-term commitments)

Tactical
Decisions
(short-term

adjustments)

Economic
Returns

Production
and Yields

K Regional Agricultural System /

and Other Farms in the Region

Adapted from Smit et al. (1996).

The strategic and tactical decisions made by fasratfect their production, yields and

economic returns, which, in turn, affect farmerstifier strategic and tactical decision-making

(Smit et al., 1996). Research indicates that ecanoansiderations are the main factor in

influencing changes in farming practices (Smitletl®96; Bradshaw, 2007). Weber (1997), in a

study in the midwestern region of the United Stdimsnd that these strategic and tactical

decisions are often made from a ‘single-action’biEse term ‘single-action bias’ refers to the
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tendency of farmers to respond to an external goaircisk through the use of a single action,
rather than a multipronged approach. This is noamsistent with the model developed by Smit et
al. (1996): farmers may take a single strategi@adtical action and determine its effect on
production, yields and economic returns; if theeffis not desirable, farmers will revisit their

strategic and tactical decisions and take a diftesietion.

3.3.3 Barriers to adaptation

Communities can successfully meet challenges wienadre able to supply the
necessary level of ingenuity at the right time. KotDixon identifies several characteristics of
adaptive communities: a sense of identity; so@gital; norms of social responsibility, trust and
reciprocity; and cross-disciplinary knowledge. Camelol, these characteristics influence the level
of technical and social ingenuity within the comrityinNot only are missing characteristics a
barrier to adaptation, two types of denial alsosacbarriers to adaptation: (1) existential denial—
the belief that climate change is not even hapggrind (2) consequential denial—the belief that

climate change will not make much of a differenderfier-Dixon cited in Wall et al., 2006).

As demonstrated in Figure 3, a range of interrdlat@genous and endogenous forces
affect farmers’ decision-making. Whichever partisuiorce concerns farmers the most at a given
time is shown to have a more significant effectlair risk management decisions (Balstad et al.,
2009). A study of Argentine farmers by Hanson e{2004) found that when farmers have
multiples worries, whichever concern is most domtriaas a strong tendency to crowd out other
worries in farmers’ minds. This leads to a dimimidhevel of concern about other problems, and
reduces the likelihood of the farmer actively sagkio tackle them. While this may serve as a
barrier to getting farmers to adapt their operatitinclimate change, the interrelatedness of the
exogenous forces—and the fact that climate affdtther aspects of farming—minimizes the

likelihood of climate being entirely ignored in faw of other worries.
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With new risks and opportunities associated withhanging climate, understanding the
adaptive capacity of farmers and potential mechami®r enhancing their resilience is important.

The section that follows will outline the focus améthodology of this study.
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4: Examining Farmers’ Adaptive Capacity

The policy problem addressed in this study is tifis:increased climatic variability
associated with climate change threatens to ovemvtiee adaptive capacity of Saskatchewan
farmers.The key questions that guided my research arevifa} are the specific risks and
opportunities for farming posed by climate chang&askatchewan? And (2) what policy
approaches could enhance the resilience of Saskascthfarmers? To answer these questions,
this study focuses on both family farmers and Hite&ommunal farmers. Family farmers are
included because they manage the vast majoritgrididtural land in Saskatchewan (see
Appendix B for a breakdown of types of farming ggigms in Saskatchewan). Hutterites are
pacifist Christians, who are religiously and sdgiabnservative and live and work on colonies of
approximately 100 people (Anderson, 2006). Dedhié& conservative lifestyles, Hutterites are
highly advanced in their use of agricultural tedbgy. While the 64 Hutterite communal farms
in Saskatchewan control only two percent of thevimae’s farmland (Laverdure, 2006),
Hutterites are included in this study because #reyknown for their innovative farming
practices. Moran and Gillet-Netting (2000, p. 258Y, “there are probably no better examples of
the adaptiveness of [farming methods] for the eixgion of the Plains than the operations of the

Hutterites.”

The two-pronged focus of this study allows for anparison of the entrepreneurial
nature of individual family farms with the coordtad group action of Hutterite communal farms.
It allows for consideration of the impact of geriemaal differences because Hutterites tend to
retain their young people while most family farnwsrbt. Finally, it presents a unique approach

to examining the adaptive capacity of the agricaltsector in Saskatchewan.
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I conducted an online survey of family farmers amgerson interviews with Hutterite
communal farmers with the following aims:
« Gauge the awareness of participating farmers tpithiected impacts of climate
change on their farming operations;
« Examine the effects of past climate-related eventtheir farms;
« Explore the actual adaptive responses used higligrizy participating farmers;
« Investigate how participating farmers assess thaient capacity to manage the

risks and seize any opportunities associated Wiithate change; and

» Determine participating farmers’ preferred adaptaapproaches.
| also undertook in-person interviews with famidyi leaders to focus on what needs

to happen in order to increase the resilience sk&ahewan farmers.

4.1 Online survey

| developed online surveys and distributed eledtrbinks to family farmers throughout
Saskatchewan, with a request that they forwardtineey link to other Saskatchewan farmers as
well. | emailed the survey link to my own contaictshe agricultural sector and to the reeves and
council members of the 298 rural municipalitiesotighout Saskatchewdr.he survey link was
also distributed to the members of various farngrganizations, including: Chicken Farmers of
Saskatchewan; the Family Farm Foundation; the NatiBarmers’ Union; the Saskatchewan
Beekeepers’ Association; the Saskatchewan Broigcting Egg Producers; the Saskatchewan

Cattlemen’s Association; the Saskatchewan Soil @masion Association; and Sask Pork.
The online survey consisted of 26 separate questfonused on:

« Demographic information;
» Past decisions related to farm production practeesfarm financial management;
« The impact of the 2001-02 drought and any operatiohanges made as a result;

- The level of understanding and concern about cérohtinge;

3 Eight emails returned due to incorrect addredstlon the Government of Saskatchewan’s online
municipal directory.
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« Whether farmers have already experienced the sftéatlimate change;
« Whether farmers have made operational adjustmewtsuse of climate change; and

« Farmers’ preferred adaptation approaches (see Alpp€nfor the survey).
The questions dealing with preferred adaptationaguhes allowed for open-ended responses
about government programs and policies, technadgiaovations, and farming practices that

would help farmers to minimize risks and seize opputies arising from climate change.

A questionnaire used by Stroh Consulting (200%) study conducted for Alberta
Agriculture, Food and Rural Development (AAFRD)arrhed the creation of my survey. | made

the following changes:

- |l added demographic questions about age, gendsr |dgation, and the percentage
of total household income obtained from farming;

- | asked where farmers obtain information to hegmhmake decisions about their
farming operations;

» | broke some questions down to allow for bettefymis. For example, rather than
asking if participants consider climate-relatettsimore or less difficult than other
risks, | listed five key risks that farmers managel asked respondents to rate the
significance of each;

» |l asked about the significance of the 2001-02 dnbog the operations of
participating farmers and any operational changadenas a result;

- | asked farmers to rate their level of agreemeit several statements about the
potential effects of climate change on their farms;

- To gauge awareness about climate change, | askpdreents to identify the
projected effects of climate change in Saskatcheamainwhether they have already
experienced some of those effects; and

- If farmers identified that they have not made clesngecause of climate change, |

asked them to identify why not.

4.2 Semi-structured interviews
| conducted semi-structured interviews with Huteedommunal farmers and family

farm leaders. | chose a semi-structured approatifete interviews because it allows for a more
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fluid conversation between the interviewer andititerviewee, with new questions arising based
on answers provided (Griffiths, 1996). | consideagtexible, free-flowing conversation, rather

than a rigid set of questions, more effective whweting with farmers and farm leaders.

A basic interview schedule served as a guide ®ist#mi-structured interviews. Such
interview schedules facilitate the conversationdmnot dictate its flow or structure (Sixsmith,
2009). Rather than listing specific questions,ddzhmy interview schedule on the broad themes
used in my online survey:

« The general risks and opportunities currently d@ased with farming;
» The specific risks and opportunities associatet alithate change; and

« What needs to happen in order to increase the imdag@pacity and resilience of

Saskatchewan farmers.

Based on initial responses to the online survefawily farmers, | chose to simplify the
types of questions used in the interviews. | atagght to avoid much use of the term ‘climate
change’ during the early stages of the discussioa,to the sensitive and controversial nature of
the term, which was evident in several responsésstonline survey. | transcribed all interviews
and undertook thematic analysis of the transctgptiraw out the key themes and perspectives

from within each of the interviews.
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5: Characteristics of Participating Farmers

Understanding the perspectives held by people regjgsome insight into the various
attributes that have shaped those individuals. $&dsion outlines various characteristics of those

who responded to the online survey and those wheipated in interviews for this study.

5.1 Online survey

The online survey received 137 responses betwetb&rcl7, 2009 and November 26,
2009. | discarded two responses from the samplausecthe respondents answered only the first
few questions. The remaining 135 responses weguatkdy completed and, therefore, were
included in this study. Survey responses were veddirom across southern Saskatchewan, the
grassland region of the province in which agriadtyproduction occurs (for a map of responses,

see Appendix D).

The survey sample is generally reflective of thealder Saskatchewan farming
population except for two characteristics: gendwt farm size (see Table 4). Male farmers
comprised 91 percent of responses, with only 9geraf responses coming from women. This is
a significant over-representation of male farmarsraly 76 percent of Saskatchewan farmers are
men (Statistics Canada, 2007). As well, the sizéarms in the sample tended to be larger than
the average Saskatchewan farm. The 2006 Censugriculiure found that the average farm size
in Saskatchewan was 1,449 acres, while the aveiag®f farms in the sample is 2,497 acres,
with the median size being 1,880 acres. The foortaams larger than 5,000 acres in the sample
skew the average farm size. While the average atiam farm sizes within the sample are larger
than the average recorded in the Census of Aguieylheither are out-of-line with the current

reality in Saskatchewan. According to Hursh, “tgbigrain farm operations in Saskatchewan are
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now somewhere between 2,000 and 5,000 acres ..asingdy, there are operations with 10,000
or even 20,000 acres. Often they involve multiplaify members as well as hired employees.”
(Hursh, 2009). | expected larger farms and smédiens to have different perspectives on a range

of issues; | explore this further in Section 6 whlégtussing study findings.

Table 4 - Online survey sample characteristics

Respondents Saskatchewan Farmers*

N % %
Gender
Male 123 91 76
Female 12 9 24
Age
Mean 51.7 - 52.6
Median 53 - 53
Under 35 16 12 10
35-54 62 46 48
55 and over 57 42 42
Farm Size
Small (less than 1,450 acres) 46 34 -

Medium (1,450 to 2,500 acres) 46 34 -
Large (greater than 2,500 acres) 43 32 -

*Note: Source is Statistics Canada, 2007

The vast majority of survey respondents have afgignt level of farming experience:
nearly half — 47 percent — stated that they hawadd for 31 years or more; another 30 percent
have farmed between 21 and 30 years. The amoumtarhe derived from farming ranged from
0 percent of income (N=1)—which presumably indisadarming operation that is not
profitable—to 100 percent of income (N=33). Therage percentage of income from farming
was 66 percent while the median was 75 percendllirsurvey respondents produce a diverse
range of crops and livestock (for a list of comntiedi produced, see Appendix E). When asked to
identify the various crop and livestock types thayrently produce, 24 percent of survey

respondents identified themselves as mixed farnmaating production of both crops and
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livestock. The most common crop produced by respotsdwas wheat (73 percent), while the

most common livestock produced by respondents watdattle (28 percent).

The most recent significantly widespread drougt$askatchewan occurred in 2001-02
(Sauchyn et al., 2009). That drought devastated/feams across the province. To understand
the effects of the drought on survey respondentst@assess whether that experience has led to
increased resilience, | asked respondents to itedtba extent of the impact of the 2001-02
drought on their farming operations and whetharatrthey changed their operations as a result.
Respondents indicated a significant effect on tfain income and crop production while not
registering a large effect on their livestock hgffds a breakdown of responses, see Appendix F).
When asked if they made changes as a result afrtdught, 43 percent of respondents replied in
the affirmative (for a list of changes, see App&r@d). The most popular changes identified were
to use alternative fallow and tillage practicesedsify crop types and varieties, and change the

intensification of production.

5.2 Hutterite communal farmers

| conducted three interviews with key decision nmakeom Hutterite communal farms
in different regions of Saskatchewan. The colordéege in size from 60 to 80 individuals, and
6,000 to 12,000 acres. Each colony has signifigatitlersified their production, including
various crops and a range of livestock types, oholy beef, poultry and hogs. To maintain
confidentiality—only 64 Hutterite colonies exist8askatchewan—I do not reveal specific
identifying characteristics of the participatindardes while discussing findings from the

interviews.

5.3 Key family farm leaders
I conducted four interviews with key leaders in thmily farm sector. Each individual

currently farms and currently or previously serired leadership capacity in the farming sector,
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including in farming organizations, federal or prwial advisory boards, and in agricultural
consulting firms. To maintain confidentiality, | st reveal specific identifying characteristics

of the interview participants while discussing fimgs from the interviews.

25



6: Details Emerging from Study

The broad aim of this study is to understand tleeifip risks and opportunities for
farming posed by climate change and to examin@dtiey approaches that could enhance the
resilience of Saskatchewan farmers. This sectitimes the findings from the online survey and
interviews. | use cross-tabulations to illustrdte telationship between variables and Pearson’s
chi-square and Fisher’s exact tests to determiregtiven the relationship between those variables

is statistically significant.| report only statistically significant relatioriph (P < 0.05).

6.1 Various sources of risk

As mentioned in previous sections, farmers faceymisks (Belliveau et al., 2006;
Bradshaw, 2007). To understand the significanadimiate risks in relation to other sources of
risk, | asked respondents to rate the importandw®fources of risk (see Figure 4). Respondents
ranked commodity prices as their highest souraeskfwith input costs as a close second.
Climate ranked as the third most significant sourfogsk, with trade issues and regulations and

taxes trailing well behind.

* In this study, | use SPSS statistical analysisag® (version 17) to conduct cross-tabulationsyrfn’s
chi-square test and Fisher’s exact test. Pearsbtivsquare and Fisher’s exact tests determinesif th
relationship between two categorical variablesois-random. The P-value resulting from each of the
tests represents the likelihood of obtaining tla¢istic by chance. Specifically, a p-value of Ov&uld
mean that there is only a 5 percent probabilitplithining such the statistic by chance. Results are
considered ‘statistically significant’ if thereaslow likelihood of obtaining them by chance. Uelik
Pearson’s chi-square test, Fisher’'s exact testratety evaluates the significance level even wigmall
number of observations. However, Fisher's exatterists only for use with 2 by 2 contingency table
(SPSS, 2007).
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Figure 4 - Assessment of sources of risk

6 67
52
39 39
27 4 26 26 2528
13 13 U
12
44 7 4 34
- 00 01 - c
X2 x> & ef:! QCD
&‘1’) d‘-'-‘ (\Q (.S’tv %%Q'
& <«
Qs

Assessment of Sources of Risk (1 =1low; 5 = high)

W] ©2 m3 Egq ES

A Hutterite farmer interviewed for this study, skieg particularly of the pork
component of his colony’s farming operation, chegaeed the various risks faced by farmers as

follows:

We used to feel 10-feet tall and bullet-proof ... eaild weather anything, and
then comes along a combination of stuff that ifythlecome one at a time, we
could’'ve dealt with them. Most of our infrastruatuwas built with 68-cent
dollars, when currency goes to par, it peels atahoney off your bottom line
by not doing anything, just because of currenciediihces. We thought we had
adjusted to that and in 2008 feed prices doubled, fieed prices are 70 percent
of your gross budget in raising a pig ... we got fpoint where we thought we
were dealing with that and along comes the worléwetonomic downturn
which, if you're a consumer going out there, meapiobably the first thing
stripped from your budget ... then along comes tlisndloggle that we're still
dealing with at this point, HIN1. We have a sitotthat has cost the pork
industry billions of dollars and not one pig hasdiSo you've got a combination
of bang bang bang bang, and everytime you thinkypk can lift my head up
now’, you feel like a gopher that's getting anottwrack on the head.

27



6.2 Various sources of information

The survey results show that farmers turn to aetyaof sources for information to help
them make decisions (for a list of identified s@#rof information, see Appendix H). Most
respondents said they rely on past experience ted farmers to guide their decision-making.
About half of respondents said they get informafrem producer associations and the Canadian
Wheat Board (CWB). Notably, about 24 percent opoesients indicated that they turn to
Saskatchewan Agriculture’s Agriculture Knowledgen€e—a telephone resource for farmers—
and the Regional Service Offices located throughizaiprovince. | found a statistically
significant relationship between farm Sized reliance on Saskatchewan Agriculture’s Regiona
Service Offices as a source of informati®(0.00): 42 percent of large farms identify Regional
Service Offices as an important source of infororgtcompared to 22 percent of medium farms
and just 7 percent of small farms. A statisticalynificant relationshipR < 0.03) also exists
between farm size and reliance on the CWB as amnration source: 58 percent of large farms
identified the CWB as an information source comgdoed4 percent of medium farms and 30
percent of small farms. The Hutterite farmers wmigwed for this study identified their sources of
information as follows, in this order: past expede, other colonies, the Canadian Wheat Board,

industry and the government.

6.3 Recent financial management and production adjustma@s
Recognizing that past behaviour can be an indieaifduture behaviour, | asked
respondents to identify financial management pcastand production practices, which they
engaged in over the past five years (for a liseoent practices, see Appendices | and J). The
most popular farm financial management practice® \participation in income stabilization

programs (82 percent) and purchasing crop insurédicpercent). Just over half of respondents

® For easier reading, | have broken farms downtimtee categories of size: ‘small farms’ refershinse
less than 1,450 acres (the average size in Saskeach; ‘medium farms’ refers to those between 1,450
and 2,500 acres, and ‘large farms’ refers to tloase 2,500 acres.
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indicated that they had diversified the sourcetheir household income over the last five years. |
found a statistically significant relationship £ 0.05) between farm size and diversification of
household income: 40 percent of large farms, coatptr 65 percent of medium farms and 55
percent of small farms diversified their househinltbme in the last five years. The most
frequently mentioned changes in terms of produgti@ctices were using new technology (73
percent) and diversifying crop types and varietiespercent). | found a statistically significant
relationship P < 0.00) between farm size and use of new techno®gjyercent of large farms
and 83 percent of medium farms used new technatoggmparison to just 46 percent of small
farms. Notably, small farms were also more likelychoose “none of the above” than other
farmers: 30 percent of small farms, compared tpdrtent of medium farms and just 2 percent of
large farms indicated that they had not implemeatgdof the listed production practices over

the past five yeard?(< 0.00).

A study conducted for Alberta Agriculture, Food dfaral Development in 2005, in
which 53 farmers participated in focus groups, thamilar results: the most commonly
identified farm financial management practice wasgipipation in income stabilization programs
and the most frequently mentioned farm producti@tiice was diversification of crop types and

varieties (Stroh, 2005).

6.4 Perception of climate change

45 percent of respondents demonstrated a high ééweincern about climate change,
rating their concern at either a 4 or 5 out of 5p@rcent rated their level of concern ata 1 or 2
(see Figure 5). This is in line with a study in &fta, which found that 40 percent of participating
farmers indicated they were either ‘very concerradéextremely concerned’ about climate

change (Stroh, 2005).

29



Figure 5 - Level of concern about climate change
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| did not ask respondents whether they are sceptiche science of climate change,
however | analyzed the responses to the four opdreequestions for clear indication of such
scepticism. 29 percent of respondents express@ticsen about the science of climate change.
One respondent wrote: “Stop spreading poor infaonathe ocean levels never were rising,

glaciers all over the world are growing.” Anotharrher said:

We can't even trust the weekly weather forecastydw expect us to trust some
hoity-toity academics and scientists and washedaliticians? No thanks.
Farmers have managed weather changes and weates since the dawn of
farming and we've done a damn good job!

| found a statistically significant relationshiptiveen age and level of scepticism about climate
change P < 0.02): 36 percent of those aged 52 and older egprkscepticism about climate

change, whereas just 19 percent of those ageddbfoamger expressed scepticism.

Notably, but understandably given lower levelsdii@tion, each of the Hutterite
farmers interviewed for this study expressed scigpti about climate change. One Hutterite
farmer stated: “I don’t want to trivialize [climatdhange], because at heart I'm an

environmentalist, but | think there’s so much migimation out there and how much of it is just

30



political?” Another Hutterite farmer said: “I carcomment on climate change much. | was
brought up to believe there was one Creator arlcdhbes what he’s doing.” Despite being
sceptical of the science of climate change, eatheoHutterite farmers interviewed for this study
readily admitted to noticing changes in the clim&@eer half of the respondents to the online

survey (52 percent) also stated that they hava@yrexperienced some effects of climate change.

When asked to identify the impacts of climate cleaimgSaskatchewan (past, current or
future), the most common response was “more fregireuights and heat waves.” Only 24
percent of respondents identified “longer growirgsons” and just 10 percent selected “less
frequent cold waves and frost days” (see Tabl8®percent of respondents stated that climate

change will have “no significant effects” in Saskawan.

Table 5 - Identified impacts of climate change

“What impacts do you think climate change had had owill have in
Saskatchewan? (Select all that apply)”

N %
More frequent droughts and heat waves 68 50
More intense storms and more frequent hail 58 43
More pests and diseases 56 41
Longer growing seasons 32 23
More frequent flooding 30 22
Less frequent cold waves and frost days 13 9
No significant effects 40 30

The responses to the question about the impacismdte change were coded to assess
respondents’ level of knowledge about climate ckeandgsaskatchewan; respondents who
correctly selected three of the impacts, and whandi select “no significant effects”, were

deemed knowledgeable about the projected effduisetwho selected “no significant effects” or
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who failed to correctly identify three of the effedrom the list were deemed not to be
knowledgeable. Just over half of respondents (5@qo¢) failed to demonstrate sufficient
knowledge about the effects of climate change sk&ahewan. | found a statistically significant
relationship between age and level of knowledgeitithe projected effect®( 0.05): 57

percent of those aged 51 and under demonstratedéaige of the effects of climate change

compared to just 41 percent of those 52 and over.

Many survey respondents tend to believe that ¢érohange will be more
negative than positive for agriculture. Howevesjgnificant proportion of respondents were
unable to decide whether climate change will beaathgeous or hurtful to their farms (see

Figures 6 and 7).

Figure 6 - Perception of climate change as a drieEpositive outcomes for farmers
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Figure 7 - Perception of climate change as a drieEnegative outcomes for farmers
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These findings differ from the study carried outdybin et al. (2003), who surveyed 223 farmers
from Saskatchewan. 23 percent said climate chailfpasitively affect farming, compared to
17 percent in my study; 26 percent said climatengbawill have negative effects, compared to 50

percent in my study; and 37 percent were neutirallas to my study.

A statistically significant relationshif?(< 0.01) exists between the size of one’s farm
and the belief that climate change will have negatiutcomes for farmers. 30 percent of small
farms strongly agree that climate change will leadegative outcomes for farmers. In contrast,
just 6 percent of medium farms and merely 2 peroéldrge farms agreed that climate change
will result in negative outcomes for agriculturehMg one explanation for this finding may have
been differing ages, there is not a correlatiombeh age and farm size in this sample. Another
possible explanation for this finding is differimgpridviews between those with large farms and
those with small farms: the expansionist approaddly farmers with large operations likely
requires a greater level of confidence and sengeviicibility than one would find in farmers

with small operations.
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6.5 Changes induced by climate change

A solid majority of survey respondents (65 percamtfjcated that they have not
adjusted their farming operations because of ckngtinge. Of those who hawvet made
changes, 58 percent stated that no changes werieagtpecause climate change has not affected
their farms. The remaining farmers who have noterathnges identified knowledge and
financial constraints: 25 percent said that thelyrdit know what changes to make; 7 percent said
they could not afford to make needed changes; Gmkfcent identifiedhothknowledge and

financial constraints.

Of those who have already made operational adjudtaes a result of climate change,
the most frequently cited change was to use aliemtallow and tillage techniques, followed by
changing the timing of production and using nevihitedogy (see Appendix K for a breakdown
of identified changes). On the need for future apenal adjustments because of climate change,
49 percent of respondents agreed that they willentdlanges because of climate change (see

Figure 8). 17 percent of respondents indicatedttiegt do not expect to make any adjustments.

Figure 8 — Perception of future need to make charyprause of climate change
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6.6 Self-assessed level of resilience

The Hutterite farmers interviewed for this studgntfied a strong ability to minimize
risks and seize opportunities associated with ¢énshange. One Hutterite farmer said: “If [the
climate] were to change, you’d have to change wjtyou'd have to do things different. We have
the capability to change it and we’re ready to geaihif we need to.” Family farmers did not
express a similar sentiment (see Figure 9). The freguently cited response when asked about
the capacity to minimize risks and seize opportesitvas ‘fair'’. More respondents rated their

capabilities as ‘fair’ or ‘poor’ than chose ‘gootiery good’ or ‘excellent’ combined.

Figure 9 - Self-assessment of capacity to minimisks and seize opportunities associated with diéna
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A statistically significant relationshif?(< 0.00) exists between farm size and self-
assessed ability to minimize risks: 33 percentudlsfarms rated their capabilities to minimize
climate-related risks as ‘poor’, while just 13 partof medium farms and 5 percent of large
farms followed suit. | also found a statisticaligrgficant relationship® < 0.00) between farm

size and self-assessed ability to seize opporami85 percent of small farms rated their
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capabilities to seize opportunities as ‘poor’, witkt 17 percent of medium farms and 7 percent

of large farms doing the same.

6.7 Farmers’ preferred adaptation options
Four open-ended questions concluded the onlineegurv

« What would you like to see governments (federalyjmcial, municipal) do to help
you and other farmers in your area to minimizesigkd seize opportunities
associated with climate change?

« What technological innovations would you like t@ $kat could help you and other
farmers in your area minimize risks and seize opoities associated with climate
change?

« What do you think farmers in your area could doinimize risks and seize
opportunities associated with climate change?

- Is there anything else you would like to add welard to farming and climate

change?

I coded the responses to each of these questiostafistical analysis. Respondents
identified a broad range of preferred adaptatiaioop (see Tables 6, 7 and 8). The greatest
consensus that emerged is with regard to what govents should do: improvements to crop
insurance, more research, more education, and gnangs or interest-free loans to farmers were
the most frequently mentioned options. No otheromgtreceived the support of more than 10

percent of survey respondents.
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Table 6 - Farmers' preferred adaptation optionghe area of government policies and programs

“What would you like to see governments (federal, vincial,
municipal) do to help you and other farmers in yourarea minimize
risks and seize opportunities associated with climte change?”

N %
Improve crop insurance 27 20
Fund more research 26 19
Provide more education 18 13
Provide grants or interest-free loans 16 12
Improve support programs and disaster assistance 12 9
Nothing 12 6
Implement and encourage carbon trading 7 5
Provide tax incentives 4
Promote local markets 4 3
Provide subsidies 2
Improve extension services 2 2
Promote organic 2 2
Other 11 8
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Table 7 - Farmers' preferred adaptation optionghie area of technological developments

“What technological innovations would you like to ge that could help
you and other farmers in your area minimize risks ad seize
opportunities associated with climate change?”

N %

Develop drought-tolerant crops 14 10

Improve weather forecasting 11

Develop more/better zero-till technology 10

Provide technology to farmers at a lower-cost 5

Develop more/better irrigation technology 4

Develop more/better harvesting technology 4

Improve global positioning system (GPS) technology 3

Develop more/better weeding technology 3

Develop more genetically modified organisms (GMOs)

Develop more/better technology for organic farming

Enhance rail transport
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Other
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Table 8 - Farmers' preferred adaptation optionsthe realm of their own control

“What do you think farmers in your area could do to minimize risks
and seize opportunities associated with climate chge?”

N %
Less cultivation 14 10
Seek information 13 10
Moisture capture 10 7
Use new technology 7 5
Diversify crops 6 4
Change timing 4 3
Crop rotation 3 2
Local 3 2
Organic 2 2
Better associations 2 2
Other 2 2

| analyzed the responses to the open-ended questiaetermine the statistical
significance of the relationship between variousdgraphics and preferred adaptation options.
As can be expected with a small sample, most seaudt not significant < 0.05). These are the

statistically significant results:

« Only small farms suggested that governments profootd markets® < 0.02);

- Large farms had a higher tendency to discuss tbd fug farmers to use new
technology while small farms did not mention ia#it(P < 0.03);

« Only farmers 51 years and under identified the rieedew irrigation technologyX
<0.03);

« Similarly, only farmers with less than 25 yearsemgnce identified the need for new
irrigation technologyR < 0.05). There is a high level of correlation betwege and

farming experience (r = 0.86).
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| asked each of the Hutterite farmers interviewardHis study for suggestions on how
to enhance the resilience of Saskatchewan farmbesmost frequent response, brought up on all
three colonies, was the importance of greater difieation. Hutterite farmers pointed out that
the success of their operations is due, at legstiit) to their broad diversification. One Hutterit
said: “Diversification is more than just a buzz @or. for us it has been the difference between

being profitable or going under.” Another Hutterstsd:

We've got a little bit of everything on the colorgnd if this thing doesn’t make
it, we'll make a little bit on this end. Combineathall together, and you're okay.
See, you take an ordinary farmer who just seedssctbat's pretty tough ... if
you've got a bit of everything, you're going toleast try to make it anyway.

Each of the Hutterite farmers also touched on tesrfor increased education, with one
Hutterite farmer in particular stressing its im@orte by saying: “You may not see it from the
outside but there are a lot of colonies hurting thirnk it's because of poor management. We
don’t have education. The old folks have been ag&ducation and | think it's hurting us right
now.” Other suggestions by Hutterite farmers ineldithe need for crop-insurance
improvements; the need for more support of themnedt industry; and the need for more
interest-free loans. Other areas that two Hutteidentified as key elements of their success, but
which are not policy-related issues per se, arie bhudt-in labour force and the retention of their
young people. Suggestions by family farm leadenewas varied as those received from survey

respondents and Hutterite farmers (see Table 9).
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Table 9 - Options identified by family farm leaders

Number of family
farm leaders who

Option mentioned option
Irrigation 1
Support programs for livestock producers 1
More genetically modified crops 1
New technology 2

More organic production 3

Marketing boards, including maintaining the
CWB and establishing new marketing board
for other commodities

12}
w

More focused research 3
Focus on family farmers 3
Improve education and information-provisior 4
Increased diversification 4

6.8 Summary of key findings

While farmers deem commodity prices and input casttheir most significant risks,
climate—related risks rank a close third, well @heftrade concerns and government policy.
More farmers are concerned about climate changeatenot concerned about it, and over half
state that they have already experienced sometefi€a changing climate. 50 percent of farmers
believe that climate change will negatively afféir farming operations and that they will make
changes to their operations as a result. On ther dddind, 17 percent demonstrate “consequential
denial” (Homer-Dixon cited in Wall et al., 2006, 18), believing that climate change will be
positive for farming and that they will not havenhake any adjustments to their farms. Farmers
tended to characterize their abilities to minimisis and seize opportunities associated with
climate as either ‘fair’ or ‘poor’. Smaller farmsessignificantly more likely to believe climate

change will affect them negatively and they willuogable to minimize the risks and seize any
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opportunities. Both knowledge and financial coniatsaemerged as key barriers to agricultural

adaptation.

This study elicited intriguing findings about whdaemers turn to for information.
Farmers tend to draw from their past experienceodimer farmers for information to help them
make decisions. Federal and provincial governmenisinies ranked the lowest on a list of
information sources, trailing both producer asdimis and the Canadian Wheat Board. This
study also found that climate change remains aectious issue for many farmers: 27 percent
clearly expressed denial that it is even happewinite a handful of others expressed their

dissatisfaction with my reference to potential appaities associated with climate change.

While Hutterite farmers expressed considerabletggem about climate change, they
also expressed a high level of confidence that ti#tyoe able to adapt as required. Hutterite
colonies satisfy all of the characteristics ideatifboy Homer-Dixon as key to adaptive
organizations: they have a strong sense of idemstitgial capital, norms of social responsibility,
trust and reciprocity, and a broad base of knowdggitpmer-Dixon cited in Wall et al., 2006).
They also benefit from a built-in labour force ahd retention of their young people, but it is
clear that a key component of Hutterites’ succeskair strong emphasis on crop and livestock

diversification.

The section that follows discusses the array ofjestjons by family farmers, farm
leaders and Hutterite farmers on how best to erehtircresilience of the agricultural sector. It

also outlines the criteria used to evaluate padigions.
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7: Narrowing Down the Possibilities

The process of selecting policy objectives is cocapbd by the number and diversity of
potential approaches identified by survey respotsdand interview participants. Understandably,
given the multiple challenges faced by farmers, yrartheir suggestions focused on solving the
broader ‘farm crisis’ and were not limited to adagtto climate change. | readily acknowledge
that a more secure, robust and profitable farnmoseebuld be significantly more resilient in the
face of climate change, however it is beyond tlopef this study to make recommendations on
how best to address the whole range of challeragasd farmers. To remain focused on
enhancing the resilience of farmers in the faceiofate change, | used a screening process to
select the most appropriate policy objectives eingrffom this study. Building on the work of
Benioff and Warren (1996), Mizina et al. (1998) as&milar screening approach in their
evaluation of agricultural adaptation options irekhstan. This section outlines the screening
process used to select policy objectives from thayaof suggestions received in this study; it

then discusses the criteria that will be usedHterdvaluation of policy options.

7.1 Screening policy objectives

Based on the work of Benioff and Warren (1996lésted several screening criteria to
ensure that the policy objectives in this studyufon enhancing farmers’ resilience to climate
change (see Table 10). Policy objectives mustfgailsof the selected criteria to pass the

screening stage.
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Table 10 - Screening criteria

Criterion

Question

Flexible

Does the option have the capability to addressigeraf climate
change effects (as opposed to just one projectedtyt

Not a mal-adaptation

Is the option free of secondary, adverse conse@sefoc the
environment that outweigh its benefits (for examglaining water
resources to offset dryer conditions)?

Ease of implementation

Are there relatively fewrleais to implementing the option?

Ex-ante

Does the option involve enhancing adaptive capdaiyopposed tq
solely providing ex-post cushion against shocks)?

Pertinent

Does the option aim to affect farmers’ behavioow (as opposed
to merely promoting future changes)?

| first established a minimum threshold to deternivhich of the options identified by

survey respondents and interview participants wpuobdeed to the screening phase: those

options that were mentioned by more than 5 perakesiirvey respondents and/or were identified

by a majority of the Hutterite farmers and famiyrh leaders were included in the screening

matrix. Those policy approaches that met the minintlireshold are listed in Table 11.
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Table 11 - Screening matrix

Screening Criteria

C
il
.. 8
89 _ 3 =
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3 3822 X © &

. . . — e} £ x (O] ©
Policy objective/focus L ZocuwW= W o o
Carbon trading v v  ox v v No
Crop insurance v v v X X No
Disaster support programs v v v x X  No
Financial assistance (grants, loans) v v v Y v"  Yes
Focus on family farmers v v v v v’ Yes
Greater diversification v v v v v Yes
Guaranteed cost of production v v  ox v v No
Irrigation %4 %4 %4 v X No
Knowledge assistance v v v v v’ Yes
Marketing boards/supply management vv© v x vV X No
Organic and sustainable production v v v v v’ Yes
Research focused on adaptation v v v v X No
Revamped trade agreements v v ox v X No

Eight policy approaches did not pass the screeptiage. Both carbon trading and
guaranteeing farmers their cost of production éade ease of implementation because there are
many legal and political barriers to implementihgge options. Crop insurance and disaster
assistance programs failed because they provig®sixeushion rather than enhancing adaptive

capacity and they do not aim to affect farmers’asébur now. Revamping trade agreements and
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implementing new marketing boards and supply mamage practices failed because of the
implementation complexity required; as well, thepéons do not aim to affect farmers’
behaviour now. Irrigation failed because it focusely on one impact of climate change, it
involves a mal-adaptation because it exacerbateer wearcity, it is difficult and costly to
implement, and it does not involve affecting fars\éehaviour now. Finally, research failed to

pass the screening phase because it too doesvobtaraffecting immediate changes in farmers

behaviour.

While | recognize the wisdom of including many bé tpolicy objectives listed above in
a comprehensive agricultural adaptation stratdgy,study does not aim to simply ensure that
there is adequate cushion against climate-reldtecks. Ex-post relief typically involves
significant public expenditure and may be countedpctive in having farmengroactivelyadapt
to climate change. One Hutterite farmer demonstrttes, saying: “I think with the weather,
you're pretty much protected through insurancessamth ... so it's not a big concern.” Rather
than placating farmers by focusing only on expagdix-post relief, this study focuses on
enhancing farmers’ resilience. To that end, the bvoad objectives that successfully passed the
screening stage aim to strengthen the ability ishéas to minimize risks and seize opportunities

associated with climate change.

7.2 Policy objectives

Policy makers frequently wish to satisfy multiplgjectives when it comes to
agricultural policy. For that reason, | have soughtlarify from the outset the broad policy
objectives that will guide my evaluation of potahtptions and inform my recommendation. The
key objectives — which emerged from survey respoasel interviews and which passed the

screening phase outlined in section 7.1 — arellsv& (1) encourage greater diversification; (2)
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support the family farm model(3) promote organic and sustainable agricultpratiuction; (4)

include knowledge assistance components; and ¢i)da financial assistance components.

7.2.1 Diverse family farms

All family farm leaders and Hutterite farmers iniewed for this study emphasized that
increased diversification would serve to enhancaéas’ resilience. Three farm leaders also
identified the need to support family farms (se@émdix L for further research that supports
family farms). One family farm leader pointed te {hork industry as an example of the greater
level of resilience found within mixed family farmas opposed to intensive, single-commaodity
corporate operations. This quote also illustrateseixample of the costs borne by society when

there is a lack of resilience in the agricultuedtsr:

| think there is very good evidence that small-scadjriculture is much more
resilient and adaptive than large-scale, intendieayily invested agriculture. ...
Just look at the pig market now: we've always hactycles and up-price and
down-price and when there’s the down price ... whbse small pig barns,
farmers and neighbours of ours even just cut backhe pigs and sometimes
they took a winter when they had no pigs. Fine, fiven stayed on the rails.
Often there was something counter-balancing suafraia prices would be up
... When the pig price came back, they’'d buy a fewssand fill their barn again
and on it went. And we had that kind of a pig marike decades and decades
and decades. And then when we concentrated theigirod, about 15 years ago
here in Saskatchewan, ... we now have these massteasive barns and two
things happened: one is that the small producershiat out completely, by the
destruction of the marketing system and that wasldic policy decision ... and
subsidizing the intensive hog operations with pulstioney in the interest of
trying to lure a massive processor into SaskatcheWhaey failed on that last bit,
it went to Manitoba, but that was the project. .. wNast watch the results, when
you're talking about what's resilient, now that thece has bottomed out—the
price of barley was a little higher and the pridepms went down—those big
barns are entirely unviable. There is no resilieincthat system whatsoever. The
only saving grace now is massive amounts of pubdideral money buying out

® In Appendix L, | present support for the familyrfamodel and for the concept that small and medium-
sized family farms are efficient and productive.
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those failed operatiorfsThis is not resilience. This is dealing with massi
failure. And it's a public policy failure.

An article in the Western Producer, a widely reakly agricultural newspaper,
echoed that sentiment: “... with Big Sky Farms [atemsive, corporately-owned hog operation]
entering bankruptcy protectiomixed family farms no longer seem so outdatednlike the
specialized, investor-based hog networks, familgngaare hedged across a number of

commodities and willing to hunker down for the lalegm” (White, 2009; emphasis mine).

Smaller, diverse farms are more resilient to aeavfgisks, including risks of reduced
yields due to climatic conditions and risks of reeld prices due to volatile commodity markets
(Hardaker et al., 1997; Devendra, 2002). A higlelef efficiency and productivity characterizes
family farms (see Appendix L for a discussion & #fficiency and productivity of family farms).
Family farms also have considerable “public val(l¢SDA, 1998, p. 12):

« Family farms tend to have an increased level ofrenmental stewardship;

« Decentralized land ownership leads to broader eoanopportunities and higher
levels of social capital in rural areas;

« Family farms lead to increased personal connet¢tidood production;

* Rural areas dominated by family farms are more etucally viable and culturally

vibranf than areas where corporate farms are predomib8DA, 1998; Rosset,
1999);

As such, encouraging diverse family farms is a psorg agricultural adaptation policy objective.

" The Government of Canada’s Hog Farm Transitiomfamm allocates $75 million to reduce Canadian
pork production and “ease a glut of pork on thetNémerican market” (CPC, 2009) Registered
farmers who wish to exit the hog production indysgin submit a bid specifying the compensation they
would require to stop producing pigs for at lease¢ years. The program aims to reduce the Canadian
pig herd by 250,000 (CPC, 2009).

8 Rosset (1999, 10) concludes: “In ... corporate-flowns, the income earned in agriculture was drained
off into larger cities to support distant enterpsiswhile in towns surrounded by family farms, the
income circulated among local business establisksngenerating jobs and community prosperity.
Where family farms predominated, there were mocallbusinesses, paved streets and sidewalks,
schools, parks, churches, clubs, and newspapdtst bervices, higher employment, and more civic
participation.”
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7.2.2 Organic agricultural production

Three family farm leaders mentioned organic agtical production as an important
way of enhancing the resilience of family farms.IMdad Smit (2005, p. 115) point to the
“obvious connection” between sustainable agricaltpractices—including organic production—
and climate adaptation. Organic farming is recogphias a lower-risk approach to agriculture for
the following reasons:

- Diverse, organic farms can be as productive—in $evfrquality, quantity, and yield
per acre—as conventional farms (Posner et al.,)2008

« Higher farm incomes are achievable through orgareduction because of
significantly reduced input costs as well as higtade prices (Muller, 2009);

« Organic agriculture increases soil organic matbetent, while avoiding the nutrient
depletion that typically results from conventioagticulture, thereby enhancing
resilience to a range of climate-related impaattuiding drought and flooding
(Mader et al., 2002); and

« Organic agriculture performs better than convemi@agriculture during periods of

water scarcity (Hepperly et al., 2006; Badgleylet2907).

Organic agriculture has significant potential tth@nce the resilience of farmers in the
face of climate change (Borron, 2006; Kotschi & MiHSadmann, 2004; Muller, 2009). Adding to
its appeal is its significant potential for bothissions avoidance and carbon sequestration—due
to reduced fossil fuel-based pesticides and feetiti, lower nitrogen input, more organic manure
application, improved soil structure and incregskeait cover (Muller, 2009). The potential to
enhance the resilience of farmers while also redpenvironmental degradation makes the

promotion of organic agriculture an appealing pobbjective.

7.2.3 Knowledge and financial assistance
Successful adaptation requires knowing what tost@uod being able to afford those
adjustments. Mendelsohn (2000) identifies the feedovernment to: (1) provide information to

individuals about what adjustments to make, whack bf knowledge hampers adaptation; and
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(2) subsidize desirable adjustments, where ladinahcial resources impedes adaptation. Family
farm leaders and Hutterite farmers echoed that alalbf them identified the need for both
knowledge assistance and financial assistancepcehdance farmers’ resilience. As well, when
survey respondents who are not yet adapting tipeiradions identified the reason for their lack of
action, 25 percent identified a lack of knowledgew what to do, 7 percent identified a lack of
finances, and 10 percent identified both knowlealggfinancial constraints. To ensure that
agricultural adaptation policies are effectivasitlear that there is a need to include knowledge

and financial assistance components.

7.3 Evaluation criteria
To arrive at a recommendation, | evaluated thecgalptions based on the criteria of
effectiveness, ease of implementation, acceptphitaich, public expenditure and equity (see

Table 12).

Table 12 - Evaluation criteria

Criterion Definition

Does the option focus on the five key policy olijexd identified by
survey respondents and interview participantsismdtudy?

(1) Encouraging greater diversification;

Effectiveness (2) Focusing on family farms;

(3) Promoting organic production;

(4) Including knowledge assistance components; and
(5) Including financial assistance components.

Ease of Does the option require the establishment of a p@gram?
implementation Does the option require intergovernmental coopemati

The extent to which the option is deemed feasiplpdlicy makers,
based on the following characteristics:

(1) Preserves freedom of choice for farmers;

(2) Ensures confidentiality/privacy of farmers;

(3) Has a positive effect on the rural economy; and

(4) Is largely acceptable to the broader citizenry.

Acceptability

Reach The percentage of farmers who are likely to adjusir operations
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Criterion Definition
and behaviour because of the option.

Public expenditure The projected change in public expenditure relativilhe status quo

The extent to which the option could benefit athfly farmers,

Equity irrespective of size or other characteristic.

| assigned a numerical score for ‘effectivenessase of implementation’ and
‘acceptability’, the basis for which | explain inet discussion of each criterion. | recognize the
subjectivity inherent in using such scores in atirwlteria evaluation process. However, such an
approach can be helpful for policy makers to asgessomparative advantages and

disadvantages of each policy option.

7.3.1 Effectiveness

As a criterion for evaluation, ‘effectiveness’ meaes the success of achieving the
policy goal that, in this case, is the enhanceiliease of farmers. The measures for effectiveness
are given in Table 12. To evaluate the effectivera#seach potential policy option, | determine
whether the policy option focuses on each of tldgectives through a basic analysis of its
components. To be transparent in my evaluatioh@bptions, | outline how each option meets,
or fails to meet, the policy objectives. | evaluageh option out of 5, with one point assigned for

each policy objective it satisfies.

7.3.2 Ease of implementation

| evaluate each policy option for its level of impientation complexity: whether it
requires the establishment of a new program andh&hé requires intergovernmental
cooperation. Options will be less feasible if tmeguire a higher degree of policy adjustment or

intergovernmental cooperation to implement theoutline the specific details of policy
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adjustment and intergovernmental cooperation reduirthen assign each option a score out of

2, with one point assigned for each of the elemehtsis criterion.

7.3.3 Acceptability

The acceptability of a policy option is an impottariterion considered by policy
makers. In this case, the perceptions of farmengraoural residents, and the general citizenry are
paramount in determining the feasibility of agrtawhl policy options. Options receive one point
for each of the following characteristics: presegvireedom of choice for farmers, ensuring
privacy and confidentiality of farmers’ operatiomigtails, a positive effect on the rural economy,
and a generally positive perception among the mopdblic? Because this study focuses on
agricultural policy, two of the four elements that comprises ttiiterion focus on acceptability
among farmers, with the remaining two points diditbetween other rural residents and the
general citizenry. | outline how each option s@sfor fails to satisfy, each of the elementgtist

above. | then assign one point for each elementy apotal of 4 points.

7.3.4 Reach

‘Reach’ refers to the ability of the policy optitmaffect change on farms. Those
options that have a higher level of reach will berenattractive. | evaluate each option based on
the estimated percentage of farmers that it caeddh. To estimate the potential reach of each
option, | make assumptions based on the statusigoo relevant literature. To be transparent, |

explicitly outline those assumptions.

° | recognize that a proper evaluation of acceptgtsihould include consideration of the state &f th
province’s finances. Currently, the Government agl&tchewan is running a summary deficit of
approximately $1 billion and will likely cut backgublic spending as a result (Wood, 2009). Such
cutbacks would undoubtedly impede the ability & @overnment to implement a new program.
However, in order to evaluate the policy optiongtogir own merits, | am not considering the proeisc
current fiscal state in my analysis of the optidnsill address this in the final section of thiager.
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7.3.5 Public expenditure

Incremental cost to taxpayers is an importantgoiteto consider when evaluating
public policy options. The estimated cost is in€lddin the evaluation of each policy option. To
estimate the cost, | make assumptions based atghes quo or on relevant literature. As with

the other criteria, | detail these assumptionsthed basis.

7.3.6 Equity

As a criterion for policy evaluation, ‘equity’ cdocus on the allocation of both benefits
and costs among those who are relatively equatigbotal equity’) or unequal (‘vertical
equity”). In this study, | assess horizontal eqi&gsed on the extent to which the option could
benefitall family farmers, irrespective of size or other aweristic. | evaluate each option based
on a scale of low, medium or high equity and oetline justification for each rating. Due to the
complexity of this criterion, | do not translateesie ratings into a score. Rather, the equity rating
stand on their own, separate from the numericairsgofor policy makers to take into

consideration when assessing the relative tradeedféach option.
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8: Opportunities for Enhancing Adaptive Capacity

Based on the policy objectives that emerged fronstugy and the evaluation criteria
outlined in the previous section, | conducted angifacurrent policies and programs in
Saskatchewan to determine what program repres#rgestatus quo'—defined as currently
meeting the most objectives and satisfying the rodtdria. A follow-up conversation with one
of the family farm leaders interviewed for thisdjibrought to my attention the Canada-
Saskatchewan Farm Stewardship Program (CSFSP)hwhincle not explicitly a climate change
adaptation program, includes many of the desiratueponents outlined in Sectiort%This
section will evaluate the CSFSP and several additipolicy options. An evaluation matrix,

which provides an overview of this discussiontieven in Table 13, Section 8.5.

8.1 Status quo

The CSFSP, in existence since 2005, aims to engeBaskatchewan farmers to adopt
beneficial management practices (BMPs) that adanegarm environmental risks. In
Saskatchewan, the Provincial Council of AgricultDevelopment and Diversification Boards
(PCAB) administers the CSFSP. Farmers can obtato 650,000 through the program in cost-
shared incentives to implement BMPs; projects egelired to be either 50 or 70 percent funded

by farmers. BMPs are farming practices with théofeing key characteristics:

2 The Canadian Agricultural Adaptation Program (CAA#ay also initially appear applicable. The CAAP
focuses on initiatives at the national, regional emulti-regional levels to help the broader agoedo
sector “adapt and remain competitive” (AAFC, 20Ie CAAP fails to provide funding for specific
initiatives that are consistent with the policy @ttjves identified in this study. For example, @%®AP
does not support knowledge assistance, as “infeomaharing and/or general awareness activities”
(AAFC, 2010). are not eligible for funding. The CRAalso fails to support on-farm adjustments, as
“activities that are deemed to be part of normalihess practice for any recipient” (AAFC, 2010) are
ineligible for support.
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» Reduces adverse effects on the environment, bytaiiimg or improving soil, water
and air quality as well as biodiversity;

« Ensures the long-term health and sustainabilitygpfcultural lands;

« Represents a practical approach; and

- Does not adversely affect “the long-term econonbiity of farmers and others in
the agricultural industry” (CSFSP, 2009).

Eligible BMPs include improvements in the followiageas:

« Cropping systems, including low disturbance seedmgjfertilizing as well as
precision farming applications (global positiongygstem technology);

« Livestock site management, including remote watesystems and farmyard runoff
control;

« Manure management, including manure nutrient ptagni

- Land management, including re-vegetating waterveawgsriparian areas, protecting
marginal soil areas, and establishing shelterbelts;

- Water well management, including protecting exstivells;

- lrrigation management, including equipment modifma and

« Pest management, including native plant re-estabkst and integrated pest

management planning (CSFSP, 2009; see Appendix M fiall list of eligible
BMPs).

Though not explicitly climate change adaptatiorcpeas, it is clear that each of the BMPs aims

to enhance the resilience of farmers, while alstgating the environment.

The first step for farmers to obtain cost-shareirives through the CSFSP is to
complete an environmental farm plan (EFP). EFPSwaientary, confidential, self-assessment
tools used by producers to raise awareness abeubemental risks and opportunities on their
operations. As part of their EFP, farmers develmgirtown action plans to identify management
practices that can reduce environmental risk oin tperations” (CSFSP, 2009). To complete an
EFP, a farmer must attend two free, informationatkshops—facilitated by one of 13 farmers
who function as workshop facilitators—and undertakeassessment of the soil and site

characteristics of their farms. With the help of 8FP workshop facilitators, farmers develop
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action plans to manage any identified risks. Fasntteen submit their completed actions plans to
a confidential, anonymous peer review process actediby a panel of farmers. Upon
endorsement of the action plan by the peer revimwngittee, farmers become eligible to apply

for cost-shared funding under the CSFSP.

Scholarly analysis of the performance and outcaohéise CSFSP is not available.
However, Smithers and Furman (2003) study participaand involvement in a similar program,
the Ontario Environmental Farm Plan Program (OEF&R] conclude that: “In the majority of
cases, participation in the EFP resulted in a it outcome” (Smithers & Furman, 2003, p.
354). Statistics for the CSFSP indicate a substhletiel of participation: from the program’s
inception in 2005 to December 31, 2009, 10,600 éasm-about 24 percent of all Saskatchewan
farmers—completed an EFP. The program has appit®&90 BMPs. In the 2009-10 fiscal
year, farmers will receive approximately $7 millitmough the CSFSPcompared to $42.2
million in the previous four fiscal yeat$Despite a cap of $50,000, the average paymenigestw

2005 and 2009 was just $3,386CSFSP, 2009).

8.1.1 Evaluation of the status quo
EffectivenessWhile the CSFSP is available to all farms in Sashkewan, including
large corporate farms, the structure of the prodeagely ensures that family farms can readily

benefit;

1 Between April ¥ 2009 and December %12009, 2,030 applications received approval thinatig BMP
program, representing $6.3 million ($700,000 penthpin CSFSP funding to farmers (PBAD, 2009).
Assuming a similar number of projects will receagproval in the remaining three months of the 2009-
10 fiscal year, it is likely that total public exmditure through the CSFSP for BMPs will be $7 roilli
The Government of Saskatchewan will contribute $&il8on towards the total CSFSP expenditure,
based on a 60/40 funding split between the federdlprovincial governments.

2 The $42.2 million in funding from the CSFSP frof08 to 2009 was matched by $80.3 million in cash
or eligible in-kind contributions from farmers, fartotal of $122.5 million.

13 Approximately $42.2 million spent on 11,771 pragec
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« The two mandatory workshops help to facilitate klemlge-sharing among
participating farmers, an important component githés study’s finding that family
farmers rely heavily upon other farmers for infotimia to help them make decisions;

» The six-page application for funding is user-frignahd program representatives are
available to assist farmers with the applicatioocpss; and

« The cap of $50,000 reduces the ability of richemfars to drain the benefits.

The CSFSP also includes knowledge and financis@tasse components. Because it stops short
of explicitly encouraging organic production andregased diversification, it loses two points: the

status quo receives a score of 3 out of 5 for tiffeess.

Acceptability The CSFSP preserves farmers’ freedom of chomeause it does not
regulate behaviour, and it ensures the confidetytiad farmers, through an anonymous peer
review process and a guarantee that regulatorycagewill not receive information provided to
the program. The CSFSP has a moderate potenpakitvely affect the rural economy, through
increased investments (as a result, | assign hadfra for this sub-criteria). Since this is an
existing program and requires no additional fundirgpnsider the public perception of it as
neutral and do not award an additional point. Assalt, the status quo receives a score of 2.5 out

of 4 for acceptability.

Equity: All family farmers are able to access cost-shamedntives contained in this
option and no particular types of farms are unfaadvantaged. As such, the status quo receives a

rating of ‘high’ for equity.

8.2 Status quo + Program for Adaptation and Resilience
The Government of Saskatchewan could fund a theeefyrogram for Adaptation and

Resilience (PAR), which PCAB would deliver in comjion with the CSFSP.The PAR would

4 Two family farm leaders raised this point duringerviews, pointing to the cap for the AgriStalilit
program—now at $3 million per year—as an exampleapls that do not make sense for most family
farmers.
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expire at the same time as the CSFSP, at whichttim&overnment of Saskatchewan could seek
to include its components in a renegotiated muéik framework, essentially merging the PAR
with the CSFSP and reducing the need for a proghatris solely funded by the province. This
timing would also allow for consideration of thdesftiveness of the program—at least in terms

of farmer participation and early outcomes.

Criteria to receive funding through the PAR wouddittentical to the CSFSP: a farmer
must attend two informational workshops and conepéetonfidential environmental farm plan.
In this option, farmers would also be requiredgsess the impacts of climate change on their
farming operations and use their action plan toesklhow they will mitigate risks and seize
opportunities associated with climate change. Uperpeer review committee’s approval of the
action plan, the farmer would be eligible to apjglthe PAR for between 30 and 50 percent of
cost-shared funding, for a maximum of $20,000 @diton to the maximum of $50,000
available under the CSFSBEligible BMPs under the PAR would include any effee
adaptation measures not funded under the CSFS&dlimg crop and livestock diversification

and various moisture capture techniques.

8.2.1 Evaluation of the status quo + PAR
Effectivenesd.ike the status quo, this option focuses its fienen family farms

through assistance with applications, a relatil@ly cap on potential benefits and a knowledge-

15 While I acknowledge that it would be ideal to insorate the new components directly into the CSFSP,
rather than have a parallel program, the complefiteenegotiating a national policy framework less
than two years into its five-year timeframe wouddider such an endeavour highly unfeasible. The
CSFSP is part of the Growing Forward Multilateredfiework (GFMF), which replaced the
Agricultural Policy Framework. The federal, proviglcand territorial Ministers of Agriculture signed
the GFMF in July 2008 and it will expire in 2013.

18 The maximum amount available under the PAR wasrdehed as follows: the CSFSP is funded based
on a 60/40 split between the federal and provirgiakernments; the maximum funding under the
CSFSP is $50,000, of which $20,000 is funded by@hbeernment of Saskatchewan. The PAR would be
solely funded by the Government of Saskatchewamjiging equal amounts to both the CSFSP and the
PAR ensures greater administrative ease whilealsaring the total cap under the CSFSP/PAR remains
sufficiently strenuous to guarantee its benefiesrat unfairly skewed to the largest farming ogeret
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sharing component, which builds on the high le¥dfust between farmers identified in this
study. In particular, this option builds on thediing of this study that farmers are inclined tokoo
to one another for information to help them makenfag decisions; the workshops, which are
led by specially trained farmers, will help to fagaeie important knowledge-transfer between
participating farmers. Unlike the status quo, tiption explicitly encourages increased
diversification. Though it does not specificallypport organic production, the PAR would allow
organic producers to access additional fundingciwiaiould help offset the costs of transitioning
to organic production; as such, this option logdyg balf a point. The status quo + PAR option

receives a score of 4.5 out of 5 for effectiveness.

Ease of implementatiomhe PAR does not require the establishment saadbnew
program because PCAB will deliver it as a pargilelgram in conjunction with the CSFSP. This
option does not require intergovernmental coopandbr its implementation. The status quo +

PAR receives 2 out of 2 for ease of implementation.

Acceptability Like the status quo, this option preserves freedbchoice because it
does not regulate farmers’ behaviour. It also essstire privacy and confidentiality of farmers
through an anonymous peer review process and amgjearthat regulatory agencies will not
receive information provided to the program. TheRR#ould have a positive effect on the rural
economy through increased investment. As wellticgrate that a substantial proportion of
citizens would view the PAR positively, becausé&®support for family farmers and more
environmentally friendly practices. However, | @igate that another substantial portion of
citizens would be dissatisfied with public fundidigected towards farmers, given the perception
that farmers are already heavily subsidized. Assalt, | assign only half a point for the public
perception sub-criterion. Since it fully satisftee remaining sub-criteria, this option receives a

score of 3.5 out of 4 for acceptability.
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Equity: All family farmers are able to access cost-shamedntives contained in this
option and no particular types of farms are disathged. The status quo + PAR option receives

a rating of ‘high’ for equity.

Reach 10,600 farmers have accessed funding under tR&ESamounting to an
average of 2,650 per year since the program bega00d5. If a similar trend continues until the
program expires in 2013, an additional 7,950 faswéHl access the CSFSP. A total of 18,850
farmers (42.5 percent of Saskatchewan farmers)dubgin be part of the program. Due to the
PAR'’s expanded list of eligible projects, it is ypible that it would attract the following: those
who have already accessed funding under the CSR&$t who will access funding under the
CSFSP before 2013; and those who were not intere@stee CSFSP due to the limited eligible
projects. Based on these considerations, | assusm@®AR could reach up to 50 percent of

Saskatchewan’s farmets.

Public expenditure(1) Program costs: Based on the estimated reachssed above,
PAR costs will be calculated based on 50 percefdrafers accessing cost-shared incentives
over the life of the program (three years). Theage payment under the CSFSP has been
$3,585. | assume that the average payment und&ARewill be $4,000. Based on these
assumptions, $88.6 million would be required fa BAR over three yeat¥amounting to $29.5
million per annum. (2) Administrative costs: Thé@structure for program delivery is already in
place. At present, 13 facilitators exist and nurasrorkshops occur throughout the year.

Additional facilitators would need to be hired aamttlitional workshops would need to occur. The

7| recognize that some farmers who may have engmgedaptive measures without any incentives will
receive financial benefits from this program, esisdlg acting as free riders. | address this conger
part by requiring farmers to participate in two W&mops and complete an environmental farm plan. The
workshops and environmental farm plan include aigoan climate change adaptation, ensuring that
farmers have accurate information about the effetctéimate change on their farming operations and
the best approaches to minimize risks and seizertygties in light of those effects. Because @ th
knowledge-sharing component, | anticipate that &zewill have more success at adapting their
operations appropriately.

18 922,165 farmers * $4,000 = $88,660,000
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CSFSP websites and various publications would requdating and funding would also be
required for marketing to ensure farmers are awatlee new program. Out of fiscal caution, |
have calculated a public expenditure increase 00F®0 in upfront administrative costs, and
$250,000 per annum in ongoing administrative c@stgmunting to $1.3 million over three years.

(3) Total public cost: | estimate the total puldast over three years for the PAR at $89.9 million.

8.3 Status quo + Organic Transition Fund

Organic production is an effective agricultural ptdéion approach. However, it
involves an abrupt shift in farming practices arttirae-year transition period before a farmer can
reap premium commodity prices. To address the efgdls associated with the transition period,
the Government of Saskatchewan could fund an Cecgenainsition Fund (OTF). To reduce
confusion for farmers, criteria to receive fundfrgm the OTF would be similar to the CSFSP. A
farmer must attend two new informational workshfgasised on organic production and
complete a confidential environmental farm plane pan would include an assessment of the
risks and opportunities associated with transitigrtiis or her particular farm to an organic
operation. Once the new organic peer review coremgipproves the action plan, the farmer
would be eligible to receive $10 per acre, to aimar of $7,500 for each of the three transition
years, which is a funding amount recommended 0¥ 2tudy for the Government of

Saskatchewatf.

8.3.1 Evaluation of the status quo + OTF
EffectivenessThe status quo + OTF encourages greater diveaiin because organic
farms tend to be more diverse than conventionaiggiPosner et al., 2008). It also supports

family farms through a knowledge-sharing componierfibrmation provision and assistance with

¥ This funding amount is frorGoing Organic: A Report on the Opportunities forg@nic Agriculture in
Saskatchewa(R007), written by the Saskatchewan Legislativer&ary for Organic Farming, Lon
Borgerson. Borgerson conducted extensive discussidth farmers—organic and conventional—and
studied other jurisdictions and made a seriesafmenendations to the Government of Saskatchewan.
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applications. This option promotes organic agrimalt production and includes knowledge and
financial assistance components. As such, thesstata + OTF receives a 5 out of 5 for

effectiveness.

Ease of implementatioff his option requires the establishment of a nevgam
including a new peer review committee, new workshapd new facilitators. This option does
not require intergovernmental cooperation forrtpliementation. The status quo + PAR receives

a score of 1 out of 2 for ease of implementation.

Acceptability This option preserves freedom of choice and esstive privacy and
confidentiality of farmers. It does not have a #igant effect on the rural economy due to the
limited number of farmers who would receive fundili¢hile there is increasing public support
for organic agriculture, it may be viewed by somspecially conventional farmers, as support for
a fringe movement: only two of 135 survey respotslementioned organic agriculture and only
5.5 percent of Saskatchewan farmers have transditireir farming operations. As a result, the

status quo + OTF receives a score of 2 out of 4doeptability.

Equity. In theory, all family farmers could choose tans#ion to organic production
and be eligible for funding through the OTF. Howew®me farmers may have land that is more
suitable than other farmers’ land for organic pdun (Mader et al., 2002). The status quo +

OTF option receives a rating of ‘medium’ for equity

Reach Approximately 60 farms per year are currentlyeginig the transition period.
Based on the assumptions made in a 2007 repatiddsovernment of Saskatchewan on organic

agriculture, | assume that the OTF could quadrti@enumber of farms transitioning to organic
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production, resulting in 240 farms per year becaptigible for OTF funding® Over the next

three years, this would amount to 720 additionahgor 1.6 percent of Saskatchewan fafins.

Public expenditure(1l) Program costs: There are currently 184 famike three-year
transition process. Assuming 1/3 of those farmezsraeach year of the three-year transition, and
based on the assumptions made in the ‘reach’ asalpsve, total incremental increases in public
cost would amount to approximately $10 million (#ggpendix N for this calculation). (2)
Administrative costs: This option requires the bishment of a new program including a new
peer review committee, new workshops and new fatilis. The program’s websites and various
publications would require updating and increasadketing would need to occur. Out of fiscal
caution, | have calculated a public expendituredase of $750,000 in upfront administrative
costs, and $400,000 per annum in ongoing admitiigraosts, amounting to $1.9 million over
three years. (3) Total cost: | estimate the totdillis cost over three years for the OTF at $11.9

million.

8.4 Status quo + Program for Adaptation and Resilience Organic
Transition Fund

The Government of Saskatchewan could implement thetfPAR and the OTF. The

PAR would expire at the same time as the CSFSkhiah time the Government of

%|n Going Organic: A Report on the Opportunities forg@nic Agriculture in Saskatchew#2007),
Borgerson anticipates that this transition fundamgount could lead to 1,980 more farmers transitigni
to organic production by 2015 (approximately 288 ymar). Borgerson’s assumption is also contingent
upon other policy initiatives: the creation of antweship program, provincial reimbursement of athnua
certification fees, enhanced funding for the Sadi@tan Organics Directorate, and the creation of an
Organic Agriculture Branch. Because | am not inglgdhese additional policy initiatives, | have
lowered the anticipated participation from 283 ypear to 240 per year.

2L As with the Program for Adaptation and Resilie(lAR), | recognize that some farmers who may have
transitioned to organic production without any imibees will receive financial benefits from this
program, essentially acting as free riders. | agkltkis concern in part by requiring farmers to
participate in two workshops and complete an emwvirental farm plan. The workshops and
environmental farm plan include a focus on orggmaduction as a climate change adaptation, ensuring
that farmers have accurate information about tfextf of climate change on their farming operations
and the best approaches to minimize risks and sgigertunities through organic production. Because
of this knowledge-sharing component, | anticipatg transitioning farmers will have greater success
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Saskatchewan could seek to include its componertsénegotiated multilateral framework,
essentially merging the PAR with the CSFSP andaieduhe need for a program that is solely

funded by the province.

8.4.1 Evaluation of the status quo + PAR + OTF
Effectiveness As discussed in the PAR and OTF explanations@libis merged

option would receive a score of 5 out of 5 for efffeeness.

Ease of implementatios discussed above, the status quo + PAR + OTiBropould

receive a score of 1 out of 2 for ease of implesuom.

Acceptability Based on the discussion above, this option resedvs out of 4 for

acceptability.

Equity: All family farmers are able to access cost-shamedntives contained in this
option and no particular types of farms are disathged. While benefits under the OTF may be
more accessible by those with more suitable spigsysuch disparity is not significant enough to

lower the equity score of this merged option frdmgh’.

Reach PAR could reach 50 percent of Saskatchewan faraned OTF could reach only
1.5 percent over the next three years. Becausdiliely that the PAR would reach the 1.5
percent of farmers reached by the OTF, | do notthdse numbers together. The estimated reach

of this merged option is 50 percent.

Public expenditurel estimate the total public cost over three ydarshe OTF at

$101.8 million.

8.5 Evaluation results
| recognize the subjectivity inherent in a multiteria evaluation process, especially

one that involves scoring of criterion. For thaisen, | present the evaluation matrix below as an
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overall picture of the comparative advantages asaddantages of each option (Table 13).
Options receive numerical scorings with one possigned for each of the specific factors that
compose each criterion. To allow for ease of coispar | include the elements that comprise the
effectiveness, ease of implementation and accéyatriteria within the matrix. | also provide a
cumulative total for these three criteria. Duehte tomplexity of the equity criterion, | do not
translate it into a point system; instead, it staod its own. To calculate the efficiency index, |
deducted the annual percentage of ministry experadif represented by the option, from the
estimated reach of the option. To easily compageadhative trade-offs and merits of each option,

one can compare the cumulative criteria scoregtfi@ency index, and the equity rating.
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Table 13 - Evaluation matrix

LL
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Effectiveness (_/5) 3 4.5 5 5
Greater diversification (_/1) 0 1 1 1
Family farms (_/1) 1 1 1 1
Organic production (_/1) 0 0.5 1 1
Knowledge assistance (_/1) 1 1 1 1
Financial assistance (_/1) 1 1 1 1

Ease of implementation (_/2) 2 2 1 1
Does not require the establishment

1 1 0 0
of a new program (_/1)
Does not require inter- 1 1 1 1
governmental cooperation (_/1)

Acceptability (_/4) 2.5 3.5 3 3.5
Preserves freedom of choice (_/1) 1 1 1 1
Ensures confidentiality (_/1) 1 1 1 1
Effect on rural economy (_/1) 0.5 1 0.5 1
Public perception (_/1) 0 0.5 0.5 0.5

CUMULATIVE CRITERIA (_/11) 7.5 10 9 9.5

Reach (%) - 50 15 50

Public expenditures

(over 3 years) - $89.9M $119M $101.8M

% of Ministry’s annual budgé&t - 6.2 0.8 7.0

EFFICIENCY INDEX

(Reach - % of annual budget) i e 2t e

EQUITY (Low; Medium; High) High High Medium High

% The annual budget for the Saskatchewan Ministrgfculture was $481.1 million in 2009-10.
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While | readily acknowledge the subjectivity of rindriteria evaluations that utilize
numerical scoring, the results of this evaluatippear robust: the options generally tie one
another in terms of effectiveness, ease of imple¢atiom and acceptability. The significant
difference lies in reach and public expendituresré\the OTF to reach 50 percent of farmers, the
public expenditures required would be $251.5 millaver three years (see Appendix O for this
calculation). This would result in an annual exptmd equal to 17.4 percent of the Ministry of
Agriculture’s budget, which would result in thistmm obtaining an efficiency index score of
32.6, still significantly lower than the PAR. Sinite status quo + PAR + OTF is a combination
of the other two options, its efficiency index rafiand total score would fluctuate with any
adjustments to those options. Finally, differersumsptions regarding reach or public expenditure
would not affect the equity ratings because the @®Eld continue to reach only those whose

land is more suitable to organic production.

Despite the apparent robustness of these regultglear that the OTF is relatively
disadvantaged from the outset due to the low leetach associated with the option. The
minimal reach likely results from a range of fastqil) the longer a farmer has used chemicals to
grow crops, the more difficult it is to imagine figing without them; (2) the transition phase can
be frightening for farmers, because it often ineslveduced yields without the benefit of
premium prices; and (3) there is often a senssabdiion, as organic farms are scattered
throughout the province (Borgerson, 2007). Any @othat aims to encourage increased organic
production would have to address the range of éxarthat keep farmers from transitioning their
farming operations. Addressing these barriers melyde mentorship programs, providing
organic production manuals relevant to the regiwamoting local organic markets, and

providing financial assistance.

When looking to enhance the resilience of Saskatahdarmers, it is critical to reach

as many farmers as possible. Unfortunately, ihadlenging to determine what combination of
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policy approaches would be required to reach 56gmerof Saskatchewan farmers with an
organic transition program. However, it is fairagsume that getting half of Saskatchewan
farmers to transition to organic production woukdvery difficult and would require significant
public expenditure. After all, despite the facttthmst of the family farm leaders mentioned
organic production as a key approach to enhanbiagesilience of farmers, only two survey
respondents mentioned it as a possibility. For n@mywentional farmers, adjustments to their
farming operations are acceptable but a whole-dcabsition to organic production is not

considered a plausible alternative.
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9: The Way Forward

Farming has changed significantly over the lasty€drs. In many ways, it has changed

for the better. However, one broad finding from stydy is that there are certain lessons from the

past that we would do well to remember. In the faicéne impacts of climate change,
encouraging greater diversification, supportingftraily farm model, and promoting organic
production — as was much more common in the phstd-great promise to enhancing the
resilience of Saskatchewan farmers. Knowledge erash€ial assistance are important

components of helping to support diversified, fanféirms and increase organic production.

Current agricultural policy is inadequate in thdbtuses heavily on ex-post relief
rather than enhancing resilience. The aim of thidyswas solely on finding helpful ways to
improve the adaptive capacity of Saskatchewan fexniavo policy options emerged from my
study in what is practically a tie: adding the Reog for Adaptation and Resilience (PAR) to the
Canada-Saskatchewan Farm Sustainability ProgramagEpand addingoththe PAR and the

Organic Transition Fund (OTF) to the CSFSP.

Given the results of this study, | recommend thatGovernment of Saskatchewan
implement the PAR, which the Provincial CouncilAgjricultural Development and
Diversification Boards (PCAB) would deliver in coniction with the CSFSP. The program
should last for three years, expiring at the same &s the CSFSP. This timing would allow for
consideration of the effectiveness of the prograrnleast in terms of farmer participation and
early outcomes. The Government of Saskatchewamnl ¢bah seek to include the PAR
components in a renegotiated multilateral framewessentially merging the PAR with the
CSFSP and reducing the need for a program solelyefdi by the province. Though this option

has a significant price tag—%$89.9 million over thgears—it represents just 6.2 percent of the
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Ministry of Agriculture’s total annual expendituréduch an increase in spending is not out-of-
the-ordinary: between 2008-09 and 2009-10, the $itipiof Agriculture increased their spending
in the area of ‘Business Risk Management’ by $156&lBon, from $221.3 million to $376.6

million (Saskatchewan Finance, 2009).

While adding the OTF could encourage more farnmetsansition to organic
production, it would involve a significant publiggenditure while influencing a minimal number
of farms. As well, it must be noted that the eligibenefits under the PAR, including funding for
increased livestock and crop diversification andstawe capture, would be of significant

assistance to any farmers who choose to trangionganic production.

Adding the PAR to the CSFSP will help to reorieatvmany people—farmers and
policy makers alike—view adaptation to climate ajpant is not enough to build in a cushion
against shocks; rather, we need to build up resi#eon farms across Saskatchewan. As well, the
PAR acknowledges that farmers are often the oneskwbw best what course of action to take
on their farms; the PAR supports farmers by praxgdioth knowledge and financial assistance.
Recognizing this study’s findings that farmers tther farmers more than they trust the
government, the PAR workshops will be deliveredrajned farmers. Finally, the PAR will
essentially create thousands of ‘demonstratioreptsj throughout the province, which is an
effective means of encouraging behavioural changanghis study’s findings that farmers tend
to rely most heavily on past experience and theqpgents ofother farmersvhen making

decisions about their own farming operations.

Unfortunately, given the current state of the pnoei's finances and the summary
deficit of over $1 billion for the 2009-10 fiscabgr (Wood, 2009), it is unlikely that the
Government of Saskatchewan would choose to follgwreanommendation due to the difficult
trade-offs that would be required to avoid incregspending. Due to financial constraint, |

would suggest that the Government of Saskatchemplement a pilot project in regions recently
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hard hit by drought and extreme weatHéFhis would involve significantly reduced public
expenditure relative to a province-wide programlevktill allowing for the creation of many
demonstration projects, which could serve an ingrdntole in information sharing with farmers
throughout the province. This approach would alkwathe Government of Saskatchewan to
point to examples of success when negotiatingritlesion of adaptation components in the next

version of the Canada-Saskatchewan Farm Sustatpatibgram.

During the Great Depression of the 1930s, Primeisteén Bennett knew that it was
inadequate to simply provide relief to farmersheaf the government sought to enhance the
resilience of farmers by promoting better farm ng@maent practices and providing support for
key initiatives that would provide greater econosecurity to farmers. Today, such an effort is
needed once again. The potential challenges fd@Bdsewan farmers because of climate change
are many, and the opportunities may be few. lnigartant that agricultural policy aim to
enhance the resilience of farmers through encougagieater diversification, supporting the

family farm model, and promoting organic production

After all, when the climate is changing, farmingshahange.

% The west-central region of the province, spedifjcdne areas around the towns of Kindersley and
Rosetown, experienced a regional drought in 2008e(k2009). This region could be the target of a
PAR pilot project.
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Appendices

Appendix A: Saskatchewan Ecozones

Eco-zones: 1 = Prairie; 2 = Boreal Plain; 3 = Bb&@eld; 4 = Taiga Shield
Largest cities: S = Saskatoon; R = Regina.

Adapted from Canadian Plains Research Centre (2006)
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Appendix B: Types of farming operations in Saskatcawan

N %
Family farm (incorporated or unincorporated) 34,240 77
Partnership 9,381 21
Non-family corporation 525 1
Other 183 0.4

Total 44,329 100

Source: SaskTrends Monitor (2007).

Appendix C: Online survey

SURVEY INFORMATION: This survey is being conducted for the purposegatiiering
information about agricultural adaptation to climahange in Saskatchewan. The information
gained will be used to inform a public policy repleing undertaken by a Simon Fraser
University graduate student as part his degreaenegents. The report will assess the adaptive
capacity of Saskatchewan farmers and examine vdiialy@pproaches might enhance that
adaptive capacity.

Your answers are CONFIDENTIAL. This online survey tool runs on a secure welait®imon
Fraser University (SFU). Aggregate data will beiested from the secure website by the
researcher and will be stored on a flash drivectvinill be kept in a locked container when not

in use. As per university policy, the data willdtered for a period of two years following the
completion of the study. It will then be destroy&tiough IP addresses that visit the SFU website
are automatically tracked, that information willt i@ available to the researcher and it is not
possible to relate any given IP address back freeific submission. If you have any concerns or
complaints, please contact Dr. Hal Weinberg, Doecf SFU's Office of Research Ethics, at
hal_weinberg@sfu.ca or 778-782-6593.

The principal researcher for this study is Linsagrdédns, a Master of Public Policy candidate at
Simon Fraser University. Linsay is supervised byNancy Olewiler (olewiler@sfu.ca). To
obtain a copy of the final report, please emaiklay at: Idm4@sfu.ca

There are 26 separate questions in this survegis@leote that if you are uncomfortable with any
guestion, you don’t have to answer it. As well, yoay stop the survey at any time. To stop the
survey without submitting your answers, simply eléise window.

By filling out this survey, you are consenting tarticipate in this study. If you wish to exit
without participating, simply close the windowylbu wish to continue, please start answering
the questions below. When you wish to submit yosweers, please click the "Submit" button at
the bottom of the survey. Thank you.

What year were you born?

What is your gender2M [IF
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How many years have you farmed?

In which Rural Municipality do you farm (if moreah one, provide only one RM's name)

What type of farm do you operate? (list main crapd/or kinds of livestock)
What is the size of your farm? (in acres)

How many head of livestock do you have? (if mow@ntbne type, please list the amount of each)

Approximately what percentage of your househol@ine comes from farming?

Where do you get information that helps you makeifiag decisions? (Select all that apply)
OAgriculture Knowledge Centre
OAgriculture and Agri-Food Canada
LICanadian Wheat Board
LOther farmers
CPast experience
OProducer Associations
OSask Agriculture Regional Service Offices

Recognizing that you manage many risks, pleaseatelhow significant you consider each of
the following risks to your operation. (1=not sificant; 5=very significant)

1 2 3 4 5
Climate: O O O O O
Costs: O O O O O
Prices: O O O O O
Regulations or taxes: [ O O O O
Trade issues: O O O O O

In terms of farm financial management, which offillowing have you done over the last five
years? (Select all that apply)

UPurchased crop insurance

Olnvested in crop shares and futures

OParticipated in income stabilization programs

UDiversified source of household income

LINone of the above

In terms of farm production practices, which of foblowing have you done over the last five
years? (Select all that apply)

LIChanged the intensification of production

COChanged the location of production

LIChanged the timing of production

UDiversified crop types and varieties

OIDiversified livestock types and varieties

Olmplemented irrigation practices

LUsed alternative fallow and tillage practices

OUsed new technology
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CONone of the above

What was the extent of the impact of the 2001-@Right on each of the following: (1=not a
significant impact; 5=very significant impact)

N/A 1 2 3 4 5
Your farm income: O O O O O O
Your crop production: [ O O O O O
Your livestock herd: O O O O O O

If you made any changes to your operation becaluge®001-02 drought, could you briefly list
the changes you made?

How concerned are you about climate change? (latradt; 5=very much)
1 2 3 4 5
Level of concern: O O O O O

Would you say you have changed your operation tscaficlimate changd2Yes [INo

If you have made changes to your operation beoafusenate change, could you briefly list the
changes you made?

If you have NOT made changes to your operationusaf climate change, could you identify
why not? (Select all that apply)

CIMy operation has not been affected by climate chang

Ol could not afford to make needed changes

Ol did not know what changes to make

What do you think of the following statements?

1. Climate change will provide POSITIVE outcorfmedarmers:
CStrongly agree
LlAgree
OINeutral
CIDisagree
OStrongly disagree

2. Climate change will provide NEGATIVE outcorfeedarmers:
OStrongly agree
LlAgree
OINeutral
CIDisagree
OStrongly disagree

3. I will make changes to my operation becausgimfate change:
OStrongly agree
LlAgree
OINeutral
CIDisagree
OStrongly disagree
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What impacts do you think climate change has hadlbhave in Saskatchewan? (Select all that
apply)

LLess frequent cold waves and frost days

ClLonger growing seasons

CIMore frequent droughts and heat waves

LIMore frequent flooding

CIMore intense storms and more frequent hail

CIMore pests and diseases

LINo significant effects

Would you say you have already experienced somadtamf climate change in your area?
LYes [INo

Please rate the following:

1. Your capabilities to minimize risks assodatéath climate change:
OlExcellent
OVery good
0Good
OFair
OPoor

1. Your capabilities to seize opportunities asstdawith climate change:
OExcellent
COVery good
0Good
OFair
OPoor

What would you like to see governments (federalyjocial, municipal) do to help you and other
farmers in your area to minimize risks and seizgoofunities associated with climate change?
What technological innovations would you like t@ $kat could help you and other farmers in

your area minimize risks and seize opportunitie®eiated with climate change?

What do you think farmers in your area could dainimize risks and seize opportunities
associated with climate change?

Is there anything else you would like to add webard to farming and climate change?

Thank you for taking part in this survey.

83



Appendix D: Map of survey responses

Map of survey responses, based on southern Saskedohrural municipality boundaries

Responses per Rural Municipality

012 3 456 7 8
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Appendix E: Types of crops grown by survey respondés

N %
Wheat 99 73
Oilseed 73 54
Canola 67 50
Pulses 58 43
Peas 49 36
Barley 48 34
Flax 36 27
Beef 32 24
Oats 30 22
Lentils 27 20
Poultry and egg 6 4
Mustard 4 3
Rye 3 2
Canary Seed 3 2
Sheep 3 2
Dairy 2 2
Horticulture 2 2
Apiculture 2 2
Other 5 3
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Appendix F: Extent of the impact of the 2001-02 droght

B Farm income

Appendix G: Changes as a result of 2001-02 drought

“If you made changes to your operation because ofi¢ 2001-02
drought, could you briefly list the changes you mae?”

N %
Used alternative fallow and tillage practices 19 14
Diversified crop types and varieties 10 7
Changed the intensification of production 9 7
Used new technology 6 4
Implemented moisture capture practices 5 4
Diversified livestock types and varieties 4 3
Implemented irrigation practices 2
Changed the timing of production 2
Stopped raising cattle 2 2
Stopped grain farming 0.7
Other 12 9
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Appendix H: Sources of information

“Where do you get information that helps you make &rming
decisions? (Select all that apply)”

N %
Past experience 121 90
Other farmers 110 82
Producer associations 72 53
Canadian Wheat Board 59 44
Agriculture and Agri-Food Canada 51 38
Saskatchewan Agriculture’s Ag Knowledge Centre 33 24
Saskatchewan Agriculture’s Regional Service Offices 31 23

Appendix I: Farm financial management adjustments

“In terms of farm financial management, which of the following have
you done over the last five years?”

N %
Participated in income stabilization programs 11182.2
Purchased crop insurance 109 80.7
Diversified source of household income 72 53.3
Invested in crop shares and futures 2820.7

None of the above 8 5.9
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Appendix J: Farm production practices adjustments

“In terms of farm production practices, which of the following have
you done over the last five years?”

N %
Used new technology 98 726
Diversified crop types and varieties 77 57.0
Changed the intensification of production 54 40.0
Used alternative fallow and tillage practices 5440.0
Changed the timing of production 36 26.7
Diversified livestock types and varieties 14 10.4
Changed the location of production 9 6.7
Implemented irrigation practices 1 0.7

None of the above 20 14.8

Appendix K: Adjustments as a result of climate chage

“If you made changes to your operation because ofimate change,
could you briefly list the changes you made?”

N %
Used alternative fallow and tillage practices 21 16
Changed the timing of production 12 9
Used new technology 10 7
Diversified crop types and varieties 7 5
Implemented moisture capture practices 6 4
Changed location of production 1 07
Implemented weed control practices 1 0.7
Sell carbon credits to increase income 1 0.7
Stopped grain farming 1 0.7
Stopped raising cattle 1 0.7
Switched to organic farming 1 07
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Appendix L: Literature review on the productivity a nd efficiency of
family farms

Qualman and Tait (2004) argue that family farmstheemost efficient link in the agri-
food chain. Drawing on data from Statistics Can&ieskatchewan Agriculture and the Canada
Grains Council, Qualman and Tait point out thatifafiarmers have essentially continued to
produce without a price increase since 1975, despibstantial increases in their costs and
despite considerable increases in food prices,wiiwe benefited packers, processers, and
retailers. Qualman and Tait also reference thedijtire and Agri-Food Canada repdkh
Overview of the Canadian Agriculture and Agri-Fdeglstemwhich indicates that the
‘multifactor productivity growth’ of agriculture v&a3 percent per year between 1981 and 1997.
This 3 percent growth rate is 10 times the rateeaell by food processors, and 30 times the rate

achieved by the broader Canadian business secfdtr@A2003, pp. 8 and 45).

Rosset (1999, p. 9) states that: “Surveying tha dat indeed find that small farms
almost always produce far more agricultural ouprtunit area than larger farms” and “small
farms make more efficient use of land. Large fagexerally have higher labour productivity due
to [increased] mechanization.” Rosset (1999)coredutiat peak efficiency is likely achieved on
mid-sized farms. Hallam (1991) reviews numerousidogh studies and concludes that
economies of size or scale may exist in some lbpaksbperations but do not exist in crop
production operations and that few differencedficiency can be directly related to economies
of size or scale in farming operations. Peters@®®7) concludes that there is evidence of

diseconomies as farm size increases.
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Appendix M: Eligible Beneficial Management Practices under the
Canada-Saskatchewan Farm Sustainability Program (CSSP, 2009).

1. Improved Livestock Site Management
a. Relocation of Livestock Confinement Facilities
b. Fencing to Protect the Environment
c. Fencing to Prevent Damage by Wildlife
d. Utilizing Portable Windbreaks and Shelters
e. Remote Watering Systems
f. Farmyard Runoff Control

2. Improved Manure Management
a. Manure Storage Improvements
b. Manure Storage Increases
c. Manure Application Equipment and Technologies
d. Manure Nutrient Planning

3. Improved Land Management

Modifying and Re-vegetating Waterways

Planting Vegetation to Protect Riparian (Steambmnk Shoreline) Areas
Improved Steam and Creek Crossings

Protecting Marginal High Risk Soils

Shelterbelt Establishment

PoooTR

4. Water Well Management
a. Decomissioning (Sealing) Abandoned Wells
b. Protecting Existing Wells

5. Improved Product Storage and Waste Management
a. Agricultural Product’'s Safe Storage and Handling
b. Agricultural Waste's Safe Storage and Handling

6. Improved Pest Management
a. Pesticide Application Systems (Improved Drift Retitut and In-field Handling
Technology)
Information Collection and Monitoring
Integrated Pest Management for Insect, Non-vertelmaVertebrate Pests
Integrated Pest Management for Invasive Plants
Native Plant Re-establishment
Integrated Pest Management Planning

~0ooo0o

7. Improved Irrigation Management
a. lrrigation Equipment Modification
b. Irrigation Management Planning

8. Improved Cropping Systems
a. Low Disturbance Placement of Seed and Fertilizer
b. Chaff Collectors and Chaff Spreaders
c. Precision Farming Applications-GPS
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Appendix N:

Organic Transition Fund participation calculations (1.5%)

Transition Yr 1 Transition Yr 2 Transition Yr 3 B $
OTF Yr1 61.3 61.3 61.3 $1,379,250
OTF Yr 2 240 61.3 61.3 $2,719,500
OTF Yr3 480 240 61.3 $5,859,750

Total participation over three years: 781 farmers
Total expenditure over three years: $9,958,500

Appendix O: Organic Transition Fund participation calculations (50%)

Transition Yr 1 Transition Yr 2 Transition Yr 3 = $
OTF Yr 1 61.3 61.3 61.3 $1,379,250
OTF Yr 2 11,052 61.3 61.3 $83,809,500
OTF Yr3 11,052 11,052 61.3 $166,239,750

Total participation over three years: 22,165 fasner
Total expenditure over three years: $251,428,500
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