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for beef inventory; decreasing the share of this group by (7.2 × 10)-

8%; holding others constant. This difference could be explained by that 
fact that recent research has suggested flaxseed is beneficial to a swine 
diet [48]. It is also more common to feed pigs differing rations than 
with cattle. Summerfallow also had both livestock inventories having a 
significant but negative effect on the choice to leave land to fallow. On 
livestock farms; summerfallow may not be practiced as stringently as 
on grain and oilseed farms. Therefore the choice to leave fields to fallow 
would not be greater than the choice to use fields for feed or forage; for 
example.

For the wheat and canola share; pig inventory was the only variable 
that was significant. A 1% increase in pig inventory would decrease the 
share of wheat by (1.3 × 10-5) % holding all other variables constant. 
Similarly; this variable would increase the share of canola by the same 
amount; holding other variables constant. The beef inventory variable 
was only significant for the pulses and forages equations; with a 1% 
increase in beef inventory increasing the share of pulses or forages 
each by (1.5 × 10)8% and (8.0 × 10)8; respectively (for each coefficient 
holding other variables constant). Intuitively this makes sense as dry 
peas can be used in feed mix for cattle and forages can be used as pasture 
land to graze cattle. However; these results are quite small as dry peas 
command a high market price and would likely be sold for cash. The 
minute result for forages is not as easily explained; as it should be an 
important crop group for on-farm inventories of cattle [49].

Effect of price variables

Prices play an important role in acreage allocation decisions given 
the high level of significance in the estimated marginal effects for all crop 
groups. This significance is most prominent for canola and pulses with 
five of the six price variables being significant in each group. Wheat; 
pulses; specialty oilseeds; feed and forages prices all affect the decision 
to grow canola. As the price of pulses increases by $1/tonne; the share of 
canola increases by 0.0014%; holding all other variables constant. This 
same result was observed for feed and forages prices; which is expected 
on economic grounds. An increase of $1/tonne for feed increases the 
share of canola by 0.00034%; holding other variables constant; and 
an increase by the same amount for forages increases share of canola 
by 0.0016%; holding other variables constant. This result however; is 
unexpected on economic grounds; although it could be explained by 
the fact that canola has commanded such a high price in recent years 
that it may have precedence over marginal crop groups such as the 
forages. As expected; an increase in the price of wheat reduces the share 
of canola by 0.00056%; holding other variables constant. Similarly; an 
increase in the price of specialty oilseeds decreases the share of canola by 
0.00045%; holding other variables constant. Both wheat and specialty 
oilseed prices had signs that were expected on economic grounds. As 
mentioned; wheat was marketed through the CWB during the time 
period estimated; with initial prices announced before spring seeding 
and payments being virtually guaranteed. Therefore an increase in the 
price of wheat would negatively affect the share of any other crop that 
is sold on the open market where there is no guarantee of a high price. 
An increase in the price of other oilseeds (specialty) negatively affects 
the share of canola as expected; as this crop group is another viable 
crop rotation tool. 

 The share of the pulse group was influenced by the price of wheat; 
canola; pulses; specialty oilseeds and forages. Of these five prices; 
three of them increase the share of pulses-wheat; pulses and forages. 
As expected; an increase in the price of pulses by $1/tonne increases 
the share of pulses by 0.0003%; holding other variables constant. An 
increase in the price of wheat and forages also increases the share of the 

pulse group by 0.00034% and 0.0015% respectively (each holding other 
variables constant). Contrarily; and increase in canola and specialty 
oilseed prices decreases the share of pulses. A $1/tonne increase in 
price of canola decreases share of pulses by 0.00013%; holding other 
variables constant [50]. Similarly, an increase in specialty oilseed prices 
decreases share of pulses by 0.0002%; holding other variables constant. 

 Feed and forages groups were the next crop group with the most 
influence of prices with four of six price variables being statistically 
significant. Wheat price positively affected the share of both these crop 
groups; with a $1/tonne increase in the price of wheat increasing the 
share of wheat or forages. An increase in the price of wheat increased 
the share of feed by 0.00072%; holding other variables constant. An 
increase in the price of forages increases the share of feed by 0.0015%; 
holding other variables constant. Forages had the same effect on both 
crop groups; with an increase in the price of forages increasing the 
share of feed or forages. An increase in the price for pulses and feed 
both decrease the share of a feed crop. As the price of pulses increases 
by $1/tonne; the share of feed decreases by 0.00026%; holding other 
variables constant. Similarly; as feed price increases; the share of feed 
deceases by 0.0013%; holding other variables constant. This finding 
is not as expected as an increase in own price would make the crop 
more desirable. However; because feed crops are used and managed 
differently11 than the other crop groups; prices could be less influential 
on the feed crop choice.

The wheat; specialty oilseeds and summerfallow groups had the 
least amount of significant price variables. For the choice of area 
allocated to wheat; pulses and specialty oilseed the model revealed that 
oilseed prices were significant. A $1/tonne increase in the price of pulses 
decreases the share of wheat by 0.00064%; holding other variables 
constant. Alternatively; an increase in the price of specialty oilseeds 
increases the share of wheat by 0.00038%; holding other variables 
constant. The sign on prices of pulses was as expected; however the 
sign on specialty oilseed prices was not as expected.

The choice of a specialty oilseed was influenced by the price of 
canola and forages with a $1/tonne increase in the price of canola 
decreasing the share of specialty oilseeds by 0.00015%; holding other 
variables constant; and an increase in the price of forages increasing the 
share of canola by 0.00075%; holding other variables constant. Again; 
the sign on canola price was as expected since this is a cash crop and 
offers a high price in the open market. Share of summerfallow was 
negatively influenced by the price of wheat and forages as expected. As 
the price of wheat increases by $1/tonne; the share of summerfallow 
decreases by 0.0013%; holding other variables constant. Similarly; as 
the price of forages increase; the share of summerfallow decreases by 
0.0035%; holding other variables constant. However; as canola price 
increases the share of summerfallow increases; which is not as expected.

 The simulation was carried out using expected climate change 
data for the future from Price et al. [46]. The spatial scale used in the 
study split the prairies into two ecoregions: the semi-arid and the sub-
humid. These two distinct ecoregions line up well with the soil zone 
profile of Saskatchewan; with the sub-humid region lying mostly across 
the black soil zone and the semi-arid on the southern brown and dark 
brown soil zone.

Simulation results

Table 4 outlines the projected change in wheat area for the three 

11They are consumed on farm, can be sold privately, and there are not 
strict grading guidelines for protein content, weight, etc.
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different climate change scenarios by time period as well as total 
change. The trend of less area to wheat continues to decrease in each 
soil zone over the projected time period. Contrary to the current trend 
however; summerfallow area continues to increase. In fact; it is the one 
crop group whose area increases the most in all three soil zones and 
in all three future time periods. As expected; much of this area change 
comes from a switch to canola; which has been on the rise over the 
past several decades and is likely to continue. Pulses; on the other hand 
do not experience an increase in share in any scenario. This is not as 
expected since area of this crop has dramatically increased in recent 
years. However; pulses are a relatively new crop to Saskatchewan; 
especially chickpeas and lentils; therefore the use of them as an 
adaptation to climate change may be less attractive compared to the 
other crop groups. 

 Although pulses; feed and forages represent a negative change; this 
change is relatively slower in the pessimistic and medium scenarios. 
This could suggest that beyond 2099; given the same trend in climate 
change; these other crop groups may begin to be a viable option to 
add to the crop mix as an adaption strategy. The optimistic scenario 
outlines a slightly different story. The share of a specialty oilseed over 
wheat has the highest percentage change than any other scenario. In 
the last time period; this increase reached its maximum; suggesting 
that a specialty oilseed may be another viable option for adaptation 
to climate change. Forages appear to be a poor choice for adaption 
to climate change as it experiences the largest negative percentage 
change. Again; for the final time period in the optimistic scenario this 
decrease reaches a maximum of an over 10% decrease in the choice of 
forages. Summerfallow dominates in choice in all three scenarios and 
all three soil zones. As mentioned in the marginal effects discussion; 
farmers could chose fallow as an adaptation to climate change; and as 
the scenario results suggest; this choice of this continues to increase 
beyond most other crops.

Conclusion
The main objective of this study was to develop a model that would 

assess how farmers in Saskatchewan have been adapting to climate 
change by switching crops. Based on choice theory; share of cropland 
in Saskatchewan devoted to seven specified crop groups were chosen 
to represent the dependent (or choice) variable. Based on extensive 
literature review climatic; economic; socio-economic and geographic 
variables were chosen as explanatory variables to model the choice 
made by producers. Overall; the results suggest that prices; policy 

and land characteristics play and important role in a majority of 
crop choices. Cooler, dry springs are favorable for major crops such 
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