The Economic Value of Honey Bee Pollination of Canadian Crops, 2013
Introduction
Honey bees produce valuable outputs such as honey and beeswax, but their economic impact in agriculture goes well beyond the value of those commodities. Honey bees are critical managed pollinators used in agriculture to increase crop yield and quality. A simple methodology can be applied to estimate the direct economic contribution to agriculture generated by Honey bee pollination. This analysis is based on Canadian farm gate value or farm cash receipts for key commodities for which data is available for the year 2013.
Background
Managed pollination, when applied to flowering plants at critical times in plant development contributes significantly to agricultural output around the world. Honey bees delivered by commercial and hobbyist beekeepers is the most common form of managed pollination, though Alfalfa leafcutter bees, Bumble bees and some other insects species are used in specific agricultural circumstances. 
Quality improvements also result from application of managed pollinators, often delivering early and complete pollination of plants - improving the yield and value of many crops.
This analysis roughly estimates the value of the direct contribution of Honey bee pollination to primary agricultural production. Quality improvements are understood to be captured to some degree in prices as higher quality harvests will attract higher prices.
Canadian Beekeeping Industry

In 2014 Canada’s 8,777 beekeepers produced 81 million pounds of honey worth $201 million dollars. 455,700 of Canada’s 694,000 hives (67%) were kept in the three Prairie Provinces, producing 71% of total Canadian honey production volume. Depending on local business opportunities, some beekeepers specialize in supplying pollination services, often charging fees for hive rentals, while others derive most or all of their income from the sale of honey, beeswax, bees and other bee products. Pollination services for blueberry, cranberry, orchard fruit, and canola seed production generate the bulk of the demand for Honey bee pollination.   

Note on Canola

Canola is the most valuable crop produced in Canada with a critical link to insect pollination, generating $7.3 billion in 2013.  Commodity canola, which is canola planted by farmers to be crushed and used as end-products is primarily self- or wind-pollinated. However the production of the hybrid canola seed grown to be subsequently planted by those farmers requires precisely timed and thorough insect pollination to bring together the separate genetic lines of the male and female parent plant strains. Most hybrid canola seed is produced in farms in southern Alberta dedicated to this type of production. Each spring approximately 80 thousand honey bee hives are placed for canola seed production along with simultaneous complementary placement of Alfalfa Leafcutting Bees in the same fields. Since hybrid canola seed is produced primarily with controlled pollinators, a portion of the value of this crop can be included as part of the direct agricultural contribution of Honey bees through pollination.
Most of the hybrid canola seed is subsequently planted in Canada as the Prairie Provinces provide ideal growing conditions for the crop. Canola is also increasingly popular as a rotation crop choice in other provinces. 

While commodity canola is primarily wind pollinated, research has demonstrated that Honey bees foraging on canola can add to harvest quantity and quality. Researchers offer a wide range of estimates for the increase in production linked to Honey bee foraging depending on plant variety and a number of local conditions. The highest estimates suggest a gain approaching 20 % in additional harvest value, while more modest gains from 2 % to 15 % have also been reported.  Most of the 455,700 hives in the Prairie Provinces forage on commodity canola for several weeks in the peak of summer, supplying the bees with abundant pollen and nectar while simultaneously benefitting canola farmers.
Methodology
The contribution of Honey bee pollination to agricultural production can be estimated using an established formula: 

V x D x P
Where 

V = Annual value of crop 

D = Dependency of the crop on insect pollinators

P = Proportion of effective insect pollinators of the crop that are Honey bees.
The estimates for D and P used are those used by Morse and Calderone (2000) 
Determination of Value of Honey Bee Pollination 
Table 1. Estimated contribution of Honey bee pollination to value of key crops, Canada 2013, in $1000’s
	Crop
	Dependence on all insects, D
(1 =100%)
	Honey bee proportion

P

(1 =100%)
	Combined

coefficient

D x P

(1 =100%)
	2013 value of crop

V

in 1000’s
	Value of Honey bee pollination 

V x D x P


	TREE FRUITS
	 
	 
	 
	 $        306,883 
	 

	Apples
	1
	0.9
	0.9
	 $         197,391 
	 $                177,652 

	Apricots
	0.7
	0.8
	0.56
	 $                 781 
	 $                        437 

	Sour Cherries
	0.9
	0.9
	0.81
	 $           10,328 
	 $                    8,366 

	Sweet Cherries
	0.9
	0.9
	0.81
	 $           44,033 
	 $                  35,667 

	Nectarines
	0.6
	0.8
	0.48
	 $             5,344 
	 $                    2,565 

	Peaches
	0.6
	0.8
	0.48
	 $           33,986 
	 $                  16,313 

	Pears
	0.7
	0.9
	0.63
	 $             7,959 
	 $                    5,014 

	Prunes/Plums
	0.8
	0.9
	0.72
	 $             7,061 
	 $                    5,084 

	BERRIES
	 
	 
	 
	 $        529,984 
	 

	Grapes
	0.1
	0.1
	0.01
	 $         154,491 
	 $                    1,545 

	Blueberries
	1
	0.9
	0.9
	 $         187,146 
	 $                168,431 

	Raspberries
	0.8
	0.9
	0.72
	 $           24,514 
	 $                  17,650 

	Strawberries
	0.2
	0.1
	0.02
	 $           69,606 
	 $                    1,392 

	Cranberries
	1
	0.9
	0.9
	 $           94,227 
	 $                  84,804 

	CUCURBITS
	 
	 
	 
	 $          86,020 
	 

	Cucumbers
	0.9
	0.9
	0.81
	 $           25,742 
	 $                  20,851 

	Melons
	0.8
	0.9
	0.72
	 $           17,988 
	 $                  12,951 

	Pumpkin
	0.9
	0.1
	0.09
	 $           18,023 
	 $                    1,622 

	Squash/Zucchini
	0.9
	0.1
	0.09
	 $           24,267 
	 $                    2,184 

	OILSEEDS
	 
	 
	 
	 $    9,945,801 
	 

	Canola/Rapeseed
	0.2
	0.9
	0.18
	 $     7,325,446 
	 $            1,318,580 

	Sunflower
	1
	0.9
	0.9
	 $           30,322 
	 $                  27,290 

	Mustard Seed
	0.2
	0.8
	0.16
	 $           98,564 
	 $                  15,770 

	Soybeans
	0.1
	0.5
	0.05
	 $     2,491,469 
	 $                124,573 

	FORAGE SEED
	 
	 
	 
	 
	 

	Alfalfa Seed
	1
	0.1
	0.1
	 $           25,000 
	 $                    2,500 

	TOTAL 
	 
	 
	 
	 
	 $            2,051,243 

	
	
	
	
	
	


Analysis

Honey bees are estimated to be responsible for about half of the pollination that makes possible the production hybrid canola seed (with Alfalfa leafcutter bees responsible for the other 50%).  It is reasonable to take this share of the total farm gate value of canola into account as a key economic contribution of Honey bees to the total value produced by Canadian agriculture. Total farm cash receipts for producers of canola were $7.3 billion in 2013. If Honey bees are credited with making possible 50% of the production of canola seed (for a contributed value $3.66 billion) in order to avoid double counting, the additional estimated contribution from Honey bee pollination to commodity canola from Table 1 must be removed from the total contribution. The additional agricultural value of all other crop pollination, less canola is $733 million.

Conclusion

The total economic contribution of Honey bees in 2013 from canola production ($3.66B) and other agricultural crops ($733 million) can be estimated at $4.4 billion. While a more rigorous and detailed scientific assessment of each commodity in production could produce higher or lower estimates, it confirms that the value to agriculture of Honey bee pollination is at least 10 times greater than the value of honey and other hive products produced. This estimate does not capture the growing contribution of Alfalfa leafcutter bees to canola and blueberry production as well as the valuable contribution of natural pollinators.     

