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INTRODUCTION 

The purpose of this report is to update 
the estimate of the economic value of 
honey bees as crop pollinators and to 
assess the cost/benefit ratio of 
pollination services. The report was last 
undertaken in August 1992 utilizing crop 
values based on 1990 data from 
Statistics Canada. This report utilizes 
crop values based on 1998 data. 

METHOD 

Estimation Formula 

To estimate the dollar value of honey 
bee pollination to Canadian agriculture, 
a study developed by Willard S. 
Robinson and his coworkers at Cornell 
University was adopted (Robinson et al. 
1989). In their study, they estimated that 
the annual value of honey bee 
pollination to agriculture in the United 
States was as high as $US 9.3 billion in 
1987. The study was subsequently 
updated to an estimate of $US 14.6 
billion in 2000. The following formula 
was used: 

The value of honey bees to agriculture = 
V x D x P 

where 

V :  annual value of the crop 
attributable to honey bee activity 

D :  dependency of the crop on 
insect pollinators 

P :  proportion of (-effective-) insect 
pollinators of the crop that are honey 
bees 

The dependancy factor "D" was 
calculated according to the following 
formula for crops where data could be 
found in studies on crop pollination: 

D = (Yo -Yc)/Yo 

where 

Yo : open pollinated yield or yield in 
cages with bees provided  

Yc : yield in cages without insects 

In using the dependency factor, only the 
value of the yield above what would be 
obtained in the absence of honey bees is 
considered, not the entire value of the 
crop. In the case of crops that benefit 
from insect pollination in more ways 
than increases in yield, such as improved 
quality and uniformity, an arbitrary 
value of 0.1 was added to the calculated 
D-value. 

Except when a P-value for a particular 
crop could be found in the literature, 
Robinson et al. (1989) assigned P the 
value of 0.8. This value was based on the 
widely accepted estimate that honey 
bees account for at least 80% of all 
pollinators. For crops that normally have 
a presence of bee hives for pollination or 
honey production, a coefficient of 0.1 
was added to the P-value to reflect the 
higher density of honey bees. 
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The value of the "D" and "P" factors 
vary among cultivars, regions and crop 
management practices. In the absence of 
scientific data for the wide range of 
crops and varieties grown in Canada, a 
process of consensus was initiated to 
arrive at a reasonable estimate for "D" 
and "P" values. An initial draft of the 
1992 report which used the assumptions 
of Robinson et al. (1989) for the "D" and 
"P" values was circulated to Canadian 
apiculturists, plant scientists and 
horticulturists. This was followed by a 
series of interviews, to adjust the "D" 
and "P" values to generally accepted 
values for Canada, considering an 
average for each crop and assuming that 
honey bees were generally used for 
many crops even though alternative 
pollinators could possibly be more 
effective if they were available. The 
exception to this assumption is the lower 
"P" value for alfalfa because of the 
extensive use of leaf cutter bees for that 
crop. 

In the case of fababeans, the "P" value 
was arbitrarily fixed to be equal to 0.8 
and the "D" value was determined to be 
0.5 from research data found in Pesson 
and Louveaux (1984). This means that 
40% of the crop value is directly 
attributable to honey bees.  

Selected Crops 

The crops selected for this report are 
those commercially grown in Canada 
and are known to be dependent on insect 
pollination or to benefit from insect 
pollination. Crops have been considered 
only if farm value data were available, or 
were computable from production and 
price data. This excluded minor crop 
seed production. Furthermore, unlike the 
work of Robinson et al. (1989), only 

crops that were assessed to be directly 
dependent on pollination were 
considered. Crops like asparagus or 
alfalfa and clover hay which only benefit 
from pollination for seed were 
disregarded. The dollar value estimation 
is based on the 1998 crop value as 
published by Statistics Canada. 

Assessment of the cost/benefit ratio of 
pollination services 

Although most honey in Canada is 
produced from mutual benefit 
placement, particularly for crops like 
clover, buckwheat and canola, a large 
number of hives are rented from 
beekeepers for high value horticultural 
crops. Provincial apiarists were 
contacted to obtain recent figures on the 
number of rentals of colonies in their 
region, the crops for which beehives 
were rented and the rental fee. 

Data from Quebec were based on a 
survey conducted by "le Bureau de la 
statistique du Québec" in 1998. All other 
provinces could provide only an estimate 
of the number of rentals and the rental 
fees. For this reason, it was decided to 
assess a cost/benefit ratio only for 
blueberry and apple production in 
Quebec. 

The cost/benefit ratio is calculated as 
follows: 

b/c =Vhb/pf 

where 

b/c = cost/benefit ratio 

Vhb = value of honey bee pollination to a 
crop 



pf = total amount of fees paid for 
pollination services for a crop 

RESULTS 

Value of honey bee pollination to 
Canadian agriculture 

The estimated total value to Canadian 
agriculture is estimated to be about $782 
million (Table 1). This is approximately 
eight times greater than the annual farm 
value for honey and wax, which had a 
value of $93.5 million in 1998. The 
value of honey bee pollination represents 
21% of the total farm value of 
approximately 26 selected crops. 

Provincial values for pollination (Tables 
4 and 5) provide an estimate of the 
benefit of honey bees to pollination in 
each province. Provinces with high 
production of highly dependent crops 
show the highest values even though 
they do not have the highest populations 
of honey bees. This explains the higher 
demand for colony rentals in Ontario and 
British Columbia. (Table 2). 

Cost/benefit ratio of pollination services 

Approximately 93,000 rentals of honey 
bee colonies for crop pollination took 
place in 1998, mostly for apple, 
blueberry and canola production 
Quebec, Ontario and Alberta (Table 2). 

The estimation of a cost/benefit ratio for 
apples in Quebec indicated that for each 
dollar spent in rental fees, producers 
realized a gain of $185 (Table 3). 
Because of low blueberry production in 
Quebec due to a killing frost in the 
Spring of 1998, the cost benefit ratio was 
approximately $5 compared to $41 in 
1990. Quebec apples had a cost benefit 
ratio of $185 in 1998, compared to $192 
in 1990. 

CONCLUSI0N 

The 1998 value of honey bees as 
pollinators for Canadian crops was 
assessed to be $782 million, up from 
$444 million in 1990. This estimate is 
conservative, as many minor crops were 
omitted and as values for "D" and "P" 
may be estimated lower than the actual 
value. Therefore, the vital importance of 
honey bees to agriculture, not only as 
honey producers, but also as pollinators, 
is clearly demonstrated. 

The cost/benefit analysis, using data 
from Quebec, showed that each dollar 
invested in pollination services produced 
very attractive returns to apple 
producers, while corresponding figures 
for blueberries were down significantly 
due a killing frost at blossoming. The 
rental of honey bee colonies is an 
important management tool to assure the 
highest possible yields and quality of 
product. 



 
Table 1: Estimation of the Value of Honey Bee Pollination in Canada - 1998 
Crop  DEPENDENCE 

ON INSECTS  
HONEY BEE PORTION DEPENDENCE ON HONEY 

BEES (%)  
Production Value 
($'000)  

Honey Bee 
Contribution 
($'000)  

Tree Fruits             
Apples 1.00 0.85 85 161533 137303

Apricots 0.70 0.80 56 1031 577

Sour Cherries 0.70 0.90 63 256 161

Sweet Cherries 1.00 0.90 90 7709 6938

Nectarines 0.35 0.80 28 4557 1276

Peaches 0.35 0.80 28 27165 7606

Pears 1.00 0.90 90 13551 12196

Prunes & Plums 0.80 0.90 72 3875 2790

Berries           
Grape  0.10  0.10 1 58555 586 

Kiwis  0.90  0.90 81 328 266 

Blueberries  1.00  0.90 90 56626 50963 

Raspberries  0.90  0.80 72 21313 15345 

Strawberries  0.30  0.80 24 51156 12277 

Cranberries  1.00  0.90 90 28395 25556 

Cucurbits             

Cucumbers  1.00  0.90 90 10468 9421 

Melons  1.00  0.80 80 560 448 

Pumpkin  1.00  0.60 60 5947 3568 

Squash and Zucchinis  1.00  0.60 60 4145 2487 

Oilseeds             
Canola/Rapeseed  0.20  0.90 18 2512354 452224 

Sunflower  0.20  0.80 16 19699 3152 

Mustard  0.20  0.80 16 1519 243 

Soybeans  0.10  0.50 5 652000 32600 

Forage legume Seeds              
Alfalfa Seed  1.00  0.10 10 9500 950 

Clover Seed  1.00  0.70 70 1229 860 

Pulses & Other Crops             

Fababeans  0.50  0.80 40 1920 768 

Buckwheat  0.80  0.80 64 1534 982 

TOTALS  365,6925 781,542.64 

Sources: Statistics Canada 22-003 Feb 2000, Provincial Ministries of Agriculture, Bureau de la Statistique de Quebec, Provincial Apiculturists  



 
Table 2: Canada 1998 Honey Bee Colony Rentals For Polination Services 
Province   Crops Colony 

rentals 
(Number) 

Rental Fee $  

Nova Scotia NS/NE app,bl,bh,s,cr,cc 16100 $45 - $90

PEI/IPE PEI/IPE      

New Brunswick NB      

Quebec QU  b  14173 $58

Quebec QU  c 414 $54

Quebec QU  s 760 $38

Quebec QU  r  179 $40

Quebec QU  app 3335 $33

Ontario (spring) ON  app  12000 $40

Ontario (summer) ON  c  3000 $90

Manitoba  MAN  c/r 840 $ 75 - $ 108

Manitoba  MAN  c/r Hybrid in 
Tents 

260 five-
frame nucs 

$ 40 - $ 60

Saskatchewan SASK  c/r 4200 $ 110 ¤

Alberta ALB  c/r 40000 $ 108 ¤¤

British Columbia BC/CB app 6300 $ 40 - $45

British Columbia BC/CB b,c,s,r,app 1500 $ 35 - $ 45

British Columbia BC/CB c/r 300 $110

British Columbia BC/CB c 800 $ 40 - $ 45

British Columbia BC/CB cr  1800 $ 80 - $ 90

British Columbia BC/CB p  800 $ 40 - $45

British Columbia BC/CB r  2000 $ 40 - $45

CANADA   All crops 92661   
Colony Rental Notes: 
All values estimated by the Provincial Apiculturists except for Québec where the values are from the Bureau de 
la statistique de Québec.  
¤ - Saskatchewan stocking rate of 3 hives/acre 
¤¤ - Alberta has an additional moving allowance for long moves 

  



 
Table 2 Continued 

Crop Abreviations 
Tree Fruits   fruit de 

verger  
  Cucurbits   cucurbitacées 

Apples app pomme   Cucumbers c concombre 
Apricots ar abricot   Melons me melon 
Sour Cherries csr cerise 

acide 
  Peppers pr poivron 

Sweet Cherries csw cerise   Pumpkin pk citrouille 
Nectarines n nectarines   Squash and 

Zucchinis 
sz courge et zucchini 

Peaches pc pêche   tomatoes tom tomate 
Pears pr poire         
Prunes & Plums pp prune   Oilseeds   oléagineux 
        Canola/Rapeseed c/r colza/navette 
        Sunflower sf tournesol 
Berries   la baie   Mustard ms graine de moutard 
Grape g raisin   Soybeans sb soja 
Kiwis k kiwi         
Blueberries b bluet   Forage legume 

Seeds 
  légumineuse fourragère  

lowbush bl bluet 
sauvage 

  Alfalfa Seed al luzerne 

highbush bh bluet 
cultivé 

  Clover Seed cl trèfle 

Strawberries s fraise         
Cranberries cr canaberge   Pulses & Other 

Crops  
    

Raspberries r frambois   Fababeans fb haba 
        Buckwheat bw sarrasin 

 



Table 3: 1990 and 1998 Estimation of the Cost/Benefit Ratio for the Pollination of Two Horticultural Crops Based on 
Quebec Statistical Data 

Crop Crop Value 
($'000) 

Dependence on 
Honey Bees 
(1=100%) 

Honey Bee 
contribution ($'000) 

Pollination Fees 
Paid ($'000) 

Cost/Benefit Ratio ($) 

1998           
Blueberry $4,395.00 0.9 $3,956.00 $816.80 $4.83 *

Apples $22,665.00 0.9 $20,399.00 $110.30 $185.00

* Due to frost 1998 was an abnormally poor year for blueberry production in Quebec 
            

1990           
Blueberry $9,443.00 0.9 $8,499.00 $207.60 $41.00

Apples $19,927.00 0.9 $19,804.00 $103.30 $192.00



 
Table 4: Estimation of the Provincial Values of Crops Affected by Honey Bee Pollination in Canada - 1998  
CROP VALUE DATA 
1998 x $1000  

   

Newfoundland 
Crop Value  

Nova Scotia 
Crop Value  

PEI/IPE Crop 
Value  

New 
Brunswick 
Crop Value  

Quebec 
Crop Value  

Ontario Crop 
Value  

Manitoba 
Crop Value  

Saskatchewan 
Crop Value  

Alberta Crop 
Value  

British Columbia Crop 
Value  

Tree Fruits                                
Apples     12700    1800 22665 85315       39053  
Apricots                 290           741  
Sour Cherries                             256  
Sweet Cherries                 2652           5057  
Nectarines                 3715           842  
Peaches                 23460           3705  
Pears                 8950           4601  
Prunes & Plums                 3365           510  
Berries                                
Grape              405 42725           15425  
Kiwis                             328  
Blueberries  920  16300 1730 7967 4395 2160           23154  
Raspberries  55  278 35 255 4415 3505  195 35 210 12330  
Strawberries  915  2405 805 1745 15050 17430  1410 305 2350 8741  
Cranberries     X        X  X           28395  
Cucurbits                                
Cucumbers              8450             2018  
Melons                             560  
Pumpkin              940 2210  100       2697  
Squash and Zucchinis              1845 2130  170          
Oilseeds                                
Canola/Rapeseed                 20480  622296 1022883 846695    



Sunflower                    19699          
Mustard                    1519          
Soybeans                 652000              
Forage legume Seeds                                
Alfalfa Seed                    9500          
Clover Seed                    1229          
Pulses & Other Crops                                
Fababeans                    1920          
Buckwheat                 1094  440          
                                 
                                 
Sources : Statistics Canada 22-003 Feb 2000, Provincial Ministries of Agriculture, Bureau de la Statistique de Quebec, Provincial Apiculturists  
X : Confidential                                



 
Table 5 : Estimation of the Provincial Values of Honey Bee Pollination in Canada – 1998 
CROP VALUE DATA 
1998 x $1000  

   

DEPENDENCE 
ON HONEY BEES 
(%)  

Newfoundland 
Honey Bee 
Contribution  

Nova Scotia 
Honey Bee 
Contribution  

PEI Honey 
Bee 
Contribution  

New 
Brunswick 
Honey Bee 
Contribution  

Quebec 
Honey Bee 
Contribution  

Ontario 
Honey Bee 
Contribution  

Manitoba 
Honey Bee 
Contribution  

Saskatchewan 
Honey Bee 
Contribution  

Alberta 
Honey Bee 
Contribution  

British Columbia 
Honey Bee 
Contribution  

Tree Fruits                                   
Apples  85     10795 0 1530 19265  72518 0 0 0 33195  
Apricots  56     0 0 0 0  162 0 0 0 415  
Sour Cherries  63     0 0 0 0  0 0 0 0 161  
Sweet Cherries  90     0 0 0 0  2387 0 0 0 4551  
Nectarines  28     0 0 0 0  1040 0 0 0 236  
Peaches  28     0 0 0 0  6569 0 0 0 1037  
Pears  90     0 0 0 0  8055 0 0 0 4141  
Prunes & Plums  72     0 0 0 0  2423 0 0 0 367  
Berries        0 0 0 0  0 0 0 0 0  
Grape  1     0 0 0 4  427 0 0 0 154  
Kiwis  81     0 0 0 0  0 0 0 0 266  
Blueberries  90  828 14670 1557 7170 3956  1944 0 0 0 20839  
Raspberries  72  40 200 25 184 3179  2524 140 25 151 8878  
Strawberries  24  220 577 193 419 3612  4183 338 73 564 2098  
Cranberries  90     0 0 0 0  0 0 0 0 25556  
Cucurbits        0 0 0 0  0 0 0 0 0  
Cucumbers  90     0 0 0 7605  0 0 0 0 1816  
Melons  80     0 0 0 0  0 0 0 0 448  
Pumpkin  60     0 0 0 564  1326 60 0 0 1618  
Squash and Zucchinis  60     0 0 0 1107  1278 102 0 0 0  



Oilseeds        0 0 0 0  0 0 0 0 0  
Canola/Rapeseed  18     0 0 0 0  3686 112013 184119 152405 0  
Sunflower  16     0 0 0 0  0 3152 0 0 0  
Mustard  16     0 0 0 0  0 243 0 0 0  
Soybeans  5     0 0 0 0  32600 0 0 0 0  
Forage legume Seeds        0 0 0 0  0 0 0 0 0  
Alfalfa Seed  10     0 0 0 0  0 950 0 0 0  
Clover Seed  70     0 0 0 0  0 860 0 0 0  
Pulses & Other Crops        0 0 0 0  0 0 0 0 0  
Fababeans  40     0 0 0 0  0 768 0 0 0  
Buckwheat  64     0 0 0 0  700 282 0 0 0  
                                    
                                    
Sources : Statistics Canada 22-003 Feb 2000, Provincial Ministries of Agriculture, Bureau de la Statistique de Quebec, Provincial Apiculturists  
X : Confidential                                   
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