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The Bee Informed Partnership (http://beeinformed.org) is a non-profit organization that strives to improve
honey bee colony health in the United States by performing data-driven research in collaboration with
beekeepers. Its vision is to create an environment where new and established beekeepers can be successful
in maintaining healthy honey bee colonies. One of the organization’s longest running programs, the
national Colony Loss and Management Survey, was initiated with the support of the Apiary Inspectors of
America in 2007. Since then, it has monitored colony loss rates of managed honey bees in the United
States (Bruckner et al., 2023), as well as identified risk factors and protective measures associated with
health, particularly as they relate to beekeeping management (Steinhauer, vanEngelsdorp and Saegerman,
2021). The survey is organized in collaboration with the Bee Lab at Auburn University
(https://aub.ie/bees) and the Bee Lab at University of Maryland (https://www.umdbeelab.com/).

The survey is a retrospective online questionnaire, which relies on voluntary participation of beekeepers
across the country during the month of April. The 2023 survey covered the one year period between April
2022 and April 2023. Small scale beekeepers (1-50 colonies) and large-scale beekeepers (>50 colonies)
took slightly different versions of the survey (survey question previews can be found at
https://beeinformed.org/citizen-science/loss-and-management-survey/).
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This year, 3,006 beekeepers from across the United States provided valid survey responses. These
beekeepers collectively managed 314,360 colonies on 1 October 2022, representing 12% of the estimated
2.70 million managed honey-producing colonies in the country in 2022 (USDA NASS, 2023).

Colony loss rates were calculated as the ratio of the number of colonies lost to the number of colonies
managed over a defined period. Loss rates should not be interpreted as a change in population size, but are
best interpreted as a mortality rate. High levels of losses do not necessarily result in a decrease in the total
number of colonies managed in the United States because beekeepers can replace lost colonies throughout
the year.

During summer 2022 (1 April 2022 — 1 October 2022), an estimated 24.9% [18.0 — 31.7, 95%
bootstrapped confidence interval (CI)!] of managed colonies were lost in the United States (Fig. 1). This
was on par with recent years. The summer loss rate was just 1.1 percentage point (pp) higher than last
year’s estimated summer colony loss (23.8% [16.7 — 31.5 CI]), and 2.2 pp higher than the average
summer loss reported by beekeepers since the summer of 2010 (22.6%, 12-year average), when summer
losses were first monitored.

During winter 2022-2023 (1 October 2022 — 1 April 2023), an estimated 37.4% [28.6 — 48.1 CI] of
managed colonies in the United States were lost (Fig. 1). This winter loss rate was 13.2 pp in excess of the
previous winter loss rate (24.2% [20.3 — 29.9 CI]), and 9.1 pp higher than the average winter loss (28.2%,
15-year average) reported by beekeepers since the start of the survey in 2008, making 2022-2023 the
second highest year of winter loss after 2018-2019 (37.7% [26.5 — 50.6 CI]). The percentage of colony
loss over the winter deemed “acceptable” by beekeepers was on average 21.3% in 2022-2023, which was
on par with the previous nine years during which the acceptable loss has hovered around 20%. In 2022-
2023, over 60% of the surveyed beekeepers reported winter loss above this threshold.

Over the entire year (1 April 2022 — 1 April 2023), beekeepers in the United States lost an estimated
48.2% [40.7 — 56.0 CI] of their managed honey bee colonies (Fig. 1). This was 9.2 pp higher than last
year’s estimated annual loss (39.0% [31.6 — 47.7 CI]), nearly as high as (2.6 pp lower than) the highest
annual loss on record (2020-2021, 50.8% [37.4 — 63.1 CI]), and 8.5 pp higher than the average loss rate
(39.6%, 12-year average) over the last 12 years.

!'Confidence intervals were obtained from the distribution of bootstrapped estimates for each group of
respondents (n-out-of-n method, 1000 rep). Due to the stochastic nature of bootstrap analyses, 95% CI are
expected to vary slightly at each computation.
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Figure 1. Seasonal managed honey bee colony loss rates in the United States across years (A), and by
operation type (B-D): backyard (managing up to 50 colonies), sideline (managing 51-500), and
commercial (managing >500 colonies) beekeepers. The loss rate was calculated as the total number of
colonies lost divided by the number of colonies at risk during the season. Colonies at risk were composed
of living colonies at the start of a period, as well as new colonies made or acquired, while excluding
colonies sold or parted with. Annual loss covers the whole period from one 1 April to the next 1 April (in
red); summer (1 April — 1 October, in yellow); winter (1 October — 1 April, in blue). Error bars represent
the 95% confidence interval obtained from a bootstrap resampling of the data (n-out-of-n, 1000 rep).
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The honey bee industry in the United States can be loosely divided into three groups of beekeepers —
backyard (managing up to 50 colonies), sideline (managing 51-500), and commercial (managing >500
colonies), with the majority of colonies being managed by commercial operations, even though they are a
small proportion of beekeepers (1.4% of the surveyed beekeepers, who collectively managed 89.7% of
surveyed colonies in 2022-2023).

As in previous years, backyard beekeepers experienced a higher annual rate of loss than commercial
beekeepers in 2022-2023 (54.6% [52.2 — 57.2 CI] for backyard vs 47.9% [39.9 — 56.4 CI] for
commercial). This represented a higher loss year than average for both backyard beekeepers (5.8 pp more
than their 12-year average of 48.8%) and commercial beekeepers (9.7 pp more than their 12-year average
of 38.2%), but it seems issues occurred at different times of the year for the two groups.

Backyard beekeepers again experienced one of their highest summer losses on record (the last 4 years
classified as the top 4, 3, 1 and 2, respectively, in the 13-year record), with 29.8% summer 2022 loss [26.9
— 33.4 CI], this was 10.0 pp over the previous 12-year average of 19.8%. Commercial beekeepers reported
summer losses (24.7% [17.6 — 31.7 CI]) on par (1.8 pp over) with their average over the previous 12 years
(22.8%).

Though the loss rates of both groups were comparable for the winter season (37.8% [36.0 —39.4 CI] for
backyard beekeepers, and 37.6% [28.1 —49.1 CI] for commercial beekeepers), this represented a high loss
season for the commercial group (10.7 pp over their 27.0% 15-year average), but an average season for
backyard beekeepers (0.2 pp lower than their 38.0% 15-year average). Such high winter loss rates for
commercial beekeepers have only been reported once before in this survey, in 2018-2019.

The most prominent cause of colony death reported by beekeepers over the winter 2022-23 was “varroa”
(Varroa destructor, and its associated viruses), for all three operation types (Fig. 2). Backyard beekeepers
then tended to cite “adverse weather” and “starvation” (meaning lack of honey, nectar, or sugar water) as
the second and third most prominent causes of winter colony loss in their operations. Sideline beekeepers
equally cited “queen issues” and “starvation” as their second most prominent cause of winter loss.
Commercial beekeepers cited equally “queen issues” and “adverse weather”.

In the summer of 2022, the most prominent cause of colony death reported by beekeepers of all operation
types was “queen issues” (Fig. 2). Both backyard and sideline beekeepers then listed “varroa” and
“adverse weather”. Commercial beekeepers cited “varroa” as frequently as “queen issues” as their most
prominent causes of loss over the summer, followed by “adverse weather”.
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Figure 2. Self-reported causes of colony loss over summer 2022 (1 April — 1 October, in yellow) and
winter 2022-23 (1 October — 1 April, in blue), as reported by US beekeepers grouped by operation type:
backyard (managing up to 50 colonies), sideline (managing 51-500), and commercial (managing >500
colonies). Number of respondents: backyard (summer: 1,495, winter: 2,070), sideline (summer: 64,
winter: 97) and commercial (summer: 35, winter: 41) beekeepers. The arrow represents the proportion of
beekeepers having selected the specific cause of loss in a list of multiple choices associated with the
question: “What factors do you think were the most prominent cause(s) of colony death in your operation
in [season]?”. Error bars represent the 95% confidence interval obtained from a bootstrap resampling of
the data (n-out-of-n, 1000 rep).

Legend: Pesticides (Non-apicultural pesticides); Pollen (Nutritional stress (pollen deprivation)); Predators
(e.g. bears); Queen issues; Starvation (honey/nectar/sugar water); Varroa (varroa mites and associated
viruses); Weather (adverse weather (e.g. drought, cold snap)); DK (Don’t know). Answers selected by
less than 10% of respondents in all three groups are not shown. Other multiple choices options not listed
in the figure: Brood diseases (e.g. AFB, EFB), Natural disaster (e.g. hurricane, flood), Apicultural
treatments (e.g. formic acid, amitraz), Shipping stress (e.g. overheating, truck issues), Equipment failure
(e.g. moisture, ventilation), Failure of environmental controls in sheds, Scavenger pests (e.g. small hive
beetle, wax moth).
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Although the total number of honey bee colonies in the country has remained relatively stable over the
last 20 years (~2.6 million colonies according to the USDA NASS Honey Reports), loss rates remain
high, indicating that beekeepers are under substantial pressure to recover from losses by creating new
colonies every year. The Bee Informed Partnership’s annual Colony Loss and Management Survey offers
an important record of such loss rates experienced by beekeepers across the United States each year. Until
the survey was launched in 2007, there was no rigorous record of loss rates of managed honey bee
colonies, making it difficult to compare losses against historic levels.

To obtain more information about Bee Informed Partnership’s annual national Colony Loss and
Management Survey, visit: https://beeinformed.org/citizen-science/loss-and-management-survey/.

State level estimates, including estimates for single-state and multi-state operations, will be published on
https://research.beeinformed.org/loss-map/.
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