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Terms and Abbreviations
Apiary: An area containing a collection of hives or colonies of bees that are managed for bee products
and pollination services.

Apiculture: Apiculture is the management of honey bee colonies in natural or man-made hives
(beekeeping) for the production of honey and other bee products.

Bee Products: These might include honey, wax, propolis, royal jelly, beeswax, pollen and bee venom or
any other product from bees intended for human use or consumption.

Bee Colony: Queen bee with its attendant worker bees and drone bees used to produce bee products.

Honey Bees: Honey bees are flying insects that collect nectar and pollen from plants and create a sweet
substance, called “honey”, as a result. Also called the European honeybee or the western honeybee, Apis
mellifera is the most commonly thought of when individuals refer to honey bees, though Ceran and
African bees are also social bees that create honey through their natural relationship with their
environments. This report uses the term “honey bees” to refer specifically to populations of Apis
mellifera.

Large-scale Beekeepers: Individuals who manage 500 colonies of honey bees or more.

Medium-sized Beekeepers: Individuals who manage between 50-500 colonies of honey bees.

Native Pollinators: Pollinator species including native bees, flies, butterflies, beetles, moths, bats, birds
and other animals that co-evolved with the flora specific to a region.

Regenerative Agriculture: Regenerative Agriculture is a system of farming principles and practices that
increases biodiversity, enriches soils, improves water cycles, and enhances ecosystem services in addition
to producing consumable food, fuel, and fiber via natural growth processes.

Regenerative Design: Regenerative Design uses a living systems view to design processes that support a
whole system’s health and vitality by developing the capacity of the stakeholders that make up the system.

Small-scale Beekeepers: Individuals who manage less than 50 colonies of honey bees.
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Introduction
In the United States, the situation facing the honey bee, A. mellifera, exemplifies the dynamic and
interdependent relationship between modern agriculture, ecosystem function, and the human systems that
rely on them. Honey bees are a bellwether of the fragility of our current food and ecological systems.1 For
millennia, humans along with other animals, plants, and distinct land management practices have
migrated and in the process, remade the surface of the earth. By examining honey bees and the challenges
they are facing, we hope to more fully understand the complex dynamics that exist in agricultural systems
today. In doing so, we aim to identify the potential to develop the systems that we engage with in a way
that benefits bees, beekeepers, and the lands where they forage.

To accomplish that goal, we began with the question, “What is the honey bee’s role in the regeneration of
our agricultural systems, our natural resources, and our terrestrial ecosystem?” As we dug into this
question, we began to see that honey bees are a species caught between our current human dilemma of
maintaining, restoring, and regenerating our terrestrial ecosystem function and health while also
managing food production. We decided to take a living systems approach to look at the apiculture
industry in the US. In doing so we zoomed out to look at the interconnected systems that impact and are
impacted by apiculture in the US.

Our research included gathering experiences from a variety of stakeholders in the apiculture system
including beekeepers of all sizes of operations, researchers, honey suppliers, brands sourcing honey, and
honey testing facilities. We heard a broad range of experiences and perspectives as we sought to survey a
meaningful sample of the whole apiculture industry.

This paper reflects the notable findings we identified in more than twenty formal interviews, dozens of
meetings, and extensive research. It seeks to describe the current challenges facing the apiculture industry
and identify potential pathways forward towards a regenerative apiculture system.

We hope this white paper will serve to create a dialog around how apiculture is inextricably connected to
other vital ecosystem functions of our planet, and that by mapping the intimate connection between honey
bee health, pollinator health, land health, human health, and planetary health, we can identify solutions
that will support the viability and regenerative capacity of each of these systems taken as a whole system.
Ultimately, we hope to empower beekeepers, honey and bee product industry members, and consumers to
engage and identify practices that can transform these interrelated systems so we can all bring more life
and ability to the world through regenerative apiculture.

1 Decline of Bees, Other Pollinators Threatens US Crop Yields: Largest Study of Its Kind Highlights Risk to Global
Food Security, n.d.; Goulson & Nicholls, 2016
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Systemic Challenges In the Apiculture Industry
The US beekeeping and honey industries currently face challenges that - although distinct from other
regions of the planet - are connected to and representative of issues that beekeepers and bees all over the
world face. Below we explore some of the primary challenges experienced by US honey bees,
beekeepers, and other stakeholders in the honey industry.
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Challenges for Honey Bees

Interacting Drivers of Colony Mortality
The health of honey bees is dependent on many factors including genetics, apicultural practices, land use,
climate, weather, and environmental influences like the presence of certain diseases, viruses, and pests. In
the past twenty years, US beekeepers have experienced high rates of annual honey bee colony losses.2

Decline in honey bee colony health is driven by four primary drivers: parasites and pests, pathogens, poor
nutrition, and exposure to pesticides.3 These drivers interact and the effect of their combined influence
underlines the importance of focusing on systemic approaches to managing the health of honey bee
colonies.

Annual US Colony Losses 2020-2021

The Bee Informed Partnership documents the annual amount of colony mortality experienced by
beekeepers in the US. Their survey results show that beekeepers experience significant hive losses in both
winters and summers. According to the Bee Informed Partnership, “Although the total number of honey
bee colonies in the country has remained relatively stable over the last 20 years, loss rates remain high,
indicating that beekeepers are under substantial pressure to offset losses by creating new colonies every
year.”

3 ARS Honey Bee Health, 2021
2 US Beekeepers Continue to Report High Colony Loss Rates, No Clear Improvement, 2021
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The following graph reflects the causes that beekeepers attributed colony losses to for the winter of
2020-21. The top three causes reported by beekeepers in 2020 were varroa mites, queen issues, and
starvation.4

Changing Agricultural Landscape
In the past 50 years US agriculture has transitioned towards larger farms that grow fewer varieties of
crops and include fewer natural elements, like hedgerows or tree lines5. According to the USDA, in the
last 25 years alone, farm sizes doubled in the US. In the 1980s the average farm size was around 600
acres. Today’s average farm size is at least 1,100 acres with many farms 5 or 10 times larger.6

6 James M. MacDonald, Penni Korb, and Robert A. Hoppe, 8/2013

5 USDA: Economic Research Service, 2019; Daniel Hellerstein, Claudia Hitaj, David Smith, and Amélie Davis,
2017

4 Geoffrey Williams, Nathalie Steinhauer, Dan Aurell, Selina Bruckner, Mikayla Wilson, Karen Rennich, Dennis
Engelsdorp, 2021
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Honey bees need access to diverse and high-quality floral resources to achieve their nectar and pollen
requirements. Nutrient-rich forage provides honey bees with needed food while also helping them
positively respond to many of the other stressors they experience such as pests, diseases, and exposure to
chemicals.7 As US farms and pasturelands have become larger in size and increasingly adopt industrial
monoculture production, they generally provide fewer and less diverse forage resources for pollinators
through the year and also reduce habitat for native pollinators.8 Large-scale monocrop agriculture also
exposes honey bees to other environmental stressors like pesticides9, fungicides, and herbicides.
Generally, highly cultivated or urban landscapes are less diverse with seasonally limited nutritional
resources. In some cases honey bees in highly cultivated or urban landscapes show nutritional deficits
compared to apiaries in less or non-cultivated landscapes with year-round biodiverse nutritional resources.
In particular, late summer/early fall is a time of nutritional stress for honey bees in highly cultivated
landscapes. Diverse native landscapes can support late season forage and the health of bee colonies.10

The mechanized cultivation of large areas of farms and lack of diversity in farm landscapes also has
negative implications for native bees. As beekeeper and researcher Randy Oliver pointed out in an
interview, “Most native bees are ground nesters, thus tillage destroys their nesting sites. Other native bees
require hollow stems or cavities (bumblebees), so elimination of hedgerows destroys their nesting sites.
As farms enlarge, fences and hedgerows are eliminated, thus eliminating pollinator and wildlife habitat
and food sources.”

US agriculture also depends on large numbers of honey bees to seasonally pollinate crops. However, most
of the farms that need pollination services only provide food for bees during one large, crop flowering
event. Aside from the duration bees are needed for pollination services, in most cases farms don’t  provide
for the forage needs of bees, leaving them without adequate year-round food.

Many beekeepers need to move their bees to non-agricultural landscapes for a portion of the year so the
bees can access suitable sources of nutrition to gain strength, support offspring and produce honey to
overwinter. Beekeepers look for natural areas such as rangelands, forested areas, river valleys and other
undeveloped lands with nectar producing ecosystems or seasonal specialty crop fields that provide high
quality nectar like alfalfa or cotton. In parts of the US, seasonal forage areas for bees are becoming less
available.

Take for example, the Northern Great Plains. North and South Dakota are a US land base that has
historically supported native pollinators and served as an important summering ground for managed bees.
Nearly 40% of registered honey bees in the US visit the Northern Great Plains every year. The plains have
historically provided rich pollinator forage and habitat with uncultivated pasture areas, rangelands, and a
diversity of seasonally cultivated crops like alfalfa, sunflower, canola, beans and small grains. However,
due to expanding monocrop agriculture, the Northern Great Plains are becoming less conducive to
pollinators. According to a study, “rising commodity crop prices, increased subsidies for biofuels, such as

10 Toth, 2019
9 Spangler et al., 2020
8 Spangler et al., 2020
7 Brodschneider & Crailsheim, 2010
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corn-based ethanol and soy-based biodiesel, and reduction in US Farm Bill conservation programs have
facilitated rapid land-use changes in the Northern Great Plains.”11

We spoke to two experienced beekeepers about this topic, one in Minnesota and one in California. Both
reported witnessing their surrounding landscapes convert to broadscale monocrop agriculture that
provided less forage resources for their colonies. Both beekeepers correlated decreases in honey
production and colony health to a loss of forages as a result of expanding monocrop agriculture. The
California beekeeper shared how the California agricultural landscape used to provide a diversity of rich
summer forage crops like alfalfa and cotton, but now almond orchards have replaced the diversity of local
crops.

Dr. Marla Spivak, beekeeper and widely acclaimed researcher at the University of Minnesota, shared with
us, “Land use and forage loss are the biggest challenges facing the apiculture industry today. We need to
ensure the agricultural system provides forage and habitat for bees and all pollinators.”

As beekeepers have a harder time finding high quality forage throughout the year, access to
non-agricultural landscapes is becoming more competitive. Of the non-agricultural landscapes where
honey bees may be placed, most often have existing native pollinator communities of their own. In some
areas of the US, local ordinances limit the number of hives per apiary and distance between apiaries in
order to prevent overcrowding of honey bees during nectar flow.12 Due to concerns that over-managed
honey bees threaten the health and viability of native pollinators, beekeepers may have a harder time
gaining access to public and conservation lands. Many national lands are already heavily restricted to
beekeepers.And as concerns for native pollinators grow, restrictions are expected to increase.13 The
agricultural systems dependent on managed honey bees for pollination do not provide them with year
round forage, leaving other non-cultivation landscapes in the US responsible for providing for their needs.
How will the US landscape adapt to meet the needs of agriculture, managed bees as well as native
pollinators and who will lead the changes?

Pathogens and Parasites
In the US, honey bees are vulnerable to a number of pests as well as viral, bacterial, and fungal diseases
that weaken their health and productivity as well as threaten colony survival. Pests and diseases are
considered to be the single most important cause of honey bee colony loss.14 In the United States, honey
bee pests and pathogens are widely distributed and affect almost all managed honey bee colonies to some
degree. A variety of seasonal pests and pathogens place intense pressure on colony health and beekeepers.
Beekeepers must be vigilant about preventing, detecting, and treating pests and diseases if they wish to
keep their colonies alive.

Honey bee pests come in the form of pests that live on bees externally, like the varroa mite, internal
parasites, and pests that inhabit the hive. Common honey bee pests in the US include the varroa mite,

14 Genersch, 2010
13 Dickie, 2015
12 Oliver, 2021
11 Otto et al., 2020
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tracheal mite, bee louse, and hive beetle. Pathogens include bacterial, viral, and fungal diseases. Common
pathogens affecting honey bees include: American foulbrood, European foulbrood, Chalkbrood, and
Sacbrood, Nosema, Deformed wing virus, Israeli acute paralysis virus, Acute bee paralysis virus, and
Kashmir bee virus.15 Pests and disease can be transferred between honey bees and other insects outside
the hive, and in the hive between worker bees and from queen to offspring.

Pest and pathogens, specifically the prominent varroa mite, can greatly affect colony loss rates. The
varroa mite originated in Asia and began to spread to A. mellifera in Europe starting in the 1950s. The
movement of bees for pollination, natural transmission and importation of queens for breeding
contributed to the rapid spread of the varroa mite across the globe. It was first detected in the US in the
late 1980s and has been a primary challenge for beekeepers since then.16

“Overwinter colony loss rates in the pre-Varroa mite era (late 1980s) were anecdotally estimated at
around 15 percent or 17-20 percent. In the subsequent Varroa mite era, beekeepers in the United
States lost about 31 percent of colonies in the 2017-18 winter and 38 percent of colonies in the
2018-19 winter.”17

Beekeepers use a variety of methods to manage pests and disease, including using synthetic chemical and
organic derived treatments directly in hives, as well as mechanical and cultural methods18. Synthetically
derived chemical treatments may include antibiotics, pesticides, antifungals, and antiparasitics. While
chemical treatments are often considered necessary to keep colonies alive, they have drawbacks. Honey
bee pests can develop resistance to many chemical treatments rendering them less effective or ineffective.
Research also finds various in-hive treatments can be harmful to honey bee health and reproduction.19

Treatments used in excess or off label can concentrate in bee products that include honey, posing a risk for
human health20. Beekeepers must be knowledgeable about a range of different hive treatments, their
proper application rates and timeframes, and potential negative interactions.21 Pest treatments can also be
extremely costly to beekeepers.

Organically derived treatments primarily include oils as well as formic and oxalic acids. Organic
treatments can also negatively affect honey bee health at high concentrations.22 However, there is
currently no evidence that organic treatments can contaminate honey or that pests develop resistance to
them. Current best management practices encourage beekeepers to:

- Take an integrated approach to pest management
- Be knowledgeable about pests and disease
- Prevent pest infestation and their spread
- Monitor for and detect pests and diseases throughout the season
- Treat for pests early

22 Damiani et al., 2009
21 R. M. Johnson et al., 2013
20 Martel et al., 2006
19 Holt, n.d.
18 Viruses in Honey Bees, 2020
17 Honey Bees on the Move: From Pollination to Honey Production and Back, 2021
16 Varroa Destructor, 2019
15 A Quick Reference Guide to Honey Bee Parasites, Pests, Predators, and Diseases, 2017

Version 1.1 October 2021 11



- Rotate pest treatments
- Use disease and pest resistant honey bee genetic stock

One beekeeping educator we spoke to commented, “all beekeepers would be treatment free if they could
be. They have to use treatments to keep their colonies alive and keep pests in check.” A commercial
beekeeper we interviewed reported that while they use natural treatments as much as possible, at some
point in the season it becomes necessary to control pests with chemical treatments. Honey bees are
impacted by a range of aggressive pests and pathogens and beekeepers, intending to keep their bees alive
and healthy, are challenged by effectively managing pests and diseases. Beekeepers need science-backed
guidelines for effective pest management strategies that improve long-term bee health.

Climate Change
Climate change will accelerate and amplify existing challenges to the apiculture industry and challenge
honey bees at different levels of the system. The known challenges - like disease spread, habitat loss,
shifts in native plant communities that support bees and hive temperature management in particular - will
become more pronounced with changes to climate.23 Some examples of climate change impacts include: a
direct influence on honey bee behaviour and physiology; alterations to the quality of the floral
environment and to colony harvesting capacity; redefinition of honey bee distribution ranges; and new
competitive relationships between species and among their parasites and pathogens.24

Beekeepers will also need to change their beekeeping methods, for example, moving their hives to new
foraging areas and importing foreign subspecies to test their value in the new environments. Recent
studies have begun to examine the impacts that increased atmospheric carbon dioxide concentrations will
have on plants. In general, the indication is that increased atmospheric carbon dioxide leads to increased
rates of photosynthesis which leads to increased production of carbohydrates and decreased production of
proteins.25 This trend has been observed to impact North American honey bees through a decrease in the
nutritional value of pollen.26 This will likely be a major problem for native bees as well, since they have
evolved to feed their larvae a certain size ball of pollen, which will no longer contain as much protein or
trace elements.

Agricultural Chemical and Pesticide Use
A variety of commonly used agricultural chemicals including pesticides, herbicides, fungicides and
chemical fertilizers pose severe risks to honey bees. Honey bee exposure to agrochemicals at high levels
can lead to colony mortality. At sublethal exposure agrochemicals can lower honey bee reproduction,
immunity, cognition, and overall physiological functioning, leading to decreased honey production, and
reduced population size.27 Honey bees can be affected by direct chemical exposure in the field, can carry
chemicals back to the hive where they are concentrated in bee products, and can collect contaminated

27 Chmiel et al., 2020
26 Ziska et al., 2016
25 Loladze, 2014; Myers et al., 2014; Ebi et al., 2021
24 Gérard et al., 2020
23 P. V. Rami Reddy, 2012
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food which is then fed to developing larva, negatively affecting the larva’s growth and health.28 The
agrochemicals bees are exposed to can also end up in honey and other bee products at rates that are
harmful to human health.29

Neonicotinoids, a specific class of pesticides, are widely used in US agriculture and are known to have
negative impacts on bees’ foraging and colony performance.30 Even sub-lethal doses of neonicotinoids
lead to stress that can increase bee mortality. In lab tests, researchers have found that neonicotinoides
impaired learning and memory31, led to abnormal foraging, decreases in sucrose responsiveness leading to
poor foraging behavior32, inhibition of mitochondrial bioenergetics leading to a decline in function of the
nervous system, heart, and, in particular in bees, the thorax33, and reduced immunity.34 In field trials,
neonicotinoides led to reduced hygiene, reduced queen replacement, reduced life expectancy, and
abnormal flights.35

Pollination Services
The US agricultural system depends on pollination from managed honey bees. Honey bees provide
critical pollination services to many valuable crops grown in the US including fruits, nuts, vegetables,
spices and animal forage crops. Some crops are fully dependent on pollination (by bees and other
pollinators) to set fruit, for many other crops pollination increases the quantity and quality of the crop.36 In
the US, honey bee pollination services contribute to $15 billion in added crop value annually.37

Historically, US farmers relied on native pollinators and local honey bees to pollinate seasonal crops. As
US agriculture has transitioned towards larger monocrop farms that provide less diverse forage resources
and habitat for pollinators, growers can no longer solely rely on native pollinators and local honey bees to
fulfill their pollination needs.38 As a result, most commercial beekeepers depend upon income from
pollination contracts. By far the largest pollination event in the US happens in the California almond
orchards every spring where an estimated 1.5 million honey bee colonies are transported to provide
pollination.39

39 Jennifer K. Bond, Claudia Hitaj, David Smith, Kevin Hunt, Agnes Perez, and Gustavo Ferreira, 2021
38 Jennifer K. Bond, Claudia Hitaj, David Smith, Kevin Hunt, Agnes Perez, and Gustavo Ferreira, 2021
37 Center for Veterinary Medicine, 2021
36 Ricketts et al., 2008
35 Tsvetkov et al., 2017
34 Di Prisco et al., 2013
33 Nicodemo et al., 2014
32 Lambin et al., 2001
31 Blacquière et al., 2012
30 Muth & Leonard, 2019
29 Al-Waili et al., 2012
28 Ko et al., 2017
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The arrows on this map indicate major movements of migratory beekeepers in the U.S. between February and November.
Arrow width represents the relative number of bees being moved between the two locales.40

Demand for crop pollination services by honey bees has been on a steep rise since the 1980s. Currently,
the demand for crop pollination is outgrowing the populations of bees who provide pollination services.
The amount of crops dependent on insect pollination has quadrupled in the past 50 years.41 The growth of
the California almond industry is an example of a specific crop that has dramatically increased the need
for pollination services in the US. “US almond acreage has grown 76 percent, from 710,000 acres in 2008
to 1.25 million acres in 2020.” 42 The February 2018 almond pollination event in California alone relied
on an estimated 82% of all US honey bee colonies.43

Today, most commercial US beekeepers depend on income from pollination contracts. Income from
pollination services is critical to their business especially when honey production is lower due to external
factors like drought, fire, varroa stress and other land use changes or when market prices for honey are
low. Income from pollination services accounts for a much larger share of beekeeper revenue than a
century ago. In 1988, revenue from pollination services accounted for 11 percent of all beekeeper revenue
(which includes Government payments, sales of beeswax, and sales of queens, nucs or replacement
colonies, and packages to other beekeepers) and 17 percent of (the sum of) honey and pollination services

43 USDA, 2018
42 Jennifer K. Bond, Claudia Hitaj, David Smith, Kevin Hunt, Agnes Perez, and Gustavo Ferreira, 2021
41 Melicher et al., 2019
40 Honey Bees as Pollinators, Their Habitats and Products, n.d.

Version 1.1 October 2021 14



revenue. In 2016, pollination service revenue accounted for 41% of beekeeper income while honey
accounted for 50% of income.44

Every year managed honey bees are physically moved, or migrated, long distances across the nation to
pollinate agricultural fields and access quality forage for bees. Conventional beekeepers fulfill on average
2-4 pollination contracts in different locations per season. Beekeepers must make complex decisions
about what pollination contracts to fulfill and where to find quality forage for their bees throughout the
season. Yet pollination services may pose serious risks to honey bees’ overall health.

More research is needed to fully understand the impacts of migratory beekeeping because research often
presents conflicting viewpoints on the benefits and challenges associated with migratory beekeeping
practices. There are concerns that the transportation, exposure to chemicals and pests and diseases during
pollination contracts may negatively impact honey bee heath.45 However, the argument can also be made
that moving bees to pollination contracts can bring positive impacts to bee health like providing bees with
forage when local forage is unavailable. There are numerous examples of transported colonies being in
good health because they are circulated continuously between favorable climates and forages. For
example, in more seasonal climates, winter can be very hard on bees and in some instances stationary
beekeeping can be harmful to bees because it can result in starvation when there is no food.

45 Melicher et al., 2019
44 Hoff, F.L., and L.S. Willett., 2018
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Challenges for Beekeepers

Livelihood
The US beekeeping industry is valued at 700 million dollars and is expected to increase 2% in 2021.46 US
and global demand for pollination services, honey and other bee products is steadily on the rise.47 Yet,
while demand for honey, pollination services, and other bee products are on the rise, beekeepers are often
struggling to make a decent profit and stay in business.48

Some of the contributing factors to beekeepers' financial struggles include loss of hives, increased pest
and pathogen management expenses, honey fraud and low market prices for honey. As honey bee colonies
have had a harder time dealing with pests, disease, and lack of nutrient-rich forages, beekeepers have had
to work harder and spend more money to keep hives healthy and productive. In response to larger colony
loss rates, beekeepers have also had to reproduce their hives, or replace their hives more frequently.49

One mid-sized beekeeper in California we interviewed said he would not have been able to stay in
business in 2021 if it had not been for pollination contracts. Due to persistent drought, he didn’t have
access to the local forages his bees needed to produce a sufficient honey crop.

On the positive side, consumer demand is growing for unadulterated, organic and regenerative honey. We
spoke to several brands in the natural food industry that reported they would like to source organic honey
from the US but there is very limited, or no supply available to meet their demand. Most beekeepers in the
US are unable to produce organic honey due to a lack of access to organic certified land for their bees to
live on and forage. As an alternative to producing certified organic honey, some beekeepers are able to
differentiate their products in the market by using existing certifications that test for authenticity and lack
of adulteration or contamination thresholds such as Genu-Honey.

49 Jennifer K. Bond, Claudia Hitaj, David Smith, Kevin Hunt, Agnes Perez, and Gustavo Ferreira, 2021; Parker,
2020

48 Parker 2020
47 Honey Market Share Analysis, n.d.
46 Beekeeping in the US - Market Size, 2020
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Honey Adulteration

“Although the mysterious colony collapse disorder has recently had an
impact on American honey bees, the half-century decline in their

numbers may partly reflect decisions by honey producers to leave the
industry in the face of competition from cheaper imported honey, given

that the USA became increasingly reliant on imported honey beginning in
the late 1960s.” - Aizen and Harder

Honey fraud, or economically motivated adulteration, is a public health problem for consumers, a health
crisis for bees, and an employment crisis for beekeepers. Honey has been identified as the third most
fraudulent food product in the world 50 and it is estimated that over three quarters of honey on US shelves
is fake.51 In 2013, the US Justice Department charged two major honey importers in what is considered
the biggest incident in food fraud in US history.52 Economically Motivated Adulteration of honey includes
a wide variety of methods “including dilution with less expensive syrups, intensive supplemental feeding
of honey bees, unapproved use of antibiotics, and masking the true country of origin. Various factors have
led to quality control vulnerabilities in the international honey market, including decreased domestic
production, the lack of a federal standard of identity, insufficient analytical methods, trade policies, and
country-specific testing for antibiotic residues.”53

Economically motivated adulteration of honey has been estimated to have caused up to $1 billion of
economic damage to American beekeepers between the years of 2015-2019.54 Over the same period, the
study observed an average decline of $201/ton/year reversing a trend of increasing price per ton over the
prior decade.

54 Evaluation Of The Direct Economic Impact Of Decreasing Prices Of Honey On The Main Honey Export
Countries Of The Americas, 2020

53 Kennedy, 2014
52   Copeland, 2020
51 Schneider, 2011
50 R. Johnson, 2014
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Since large amounts of adulterated honey end up in the US market, the burden of testing for adulteration
falls primarily on honey manufactures or honey “packers” and food companies using honey in
ingredients. Testing for adulteration at the manufacturer level is entirely optional. Companies that wish to
have authentic honey must apply rigorous sourcing standards and test the honey purchased from sellers.

Our interviews suggested that the impact of addressing adulteration is not to be underestimated. Due to
the low cost of honey, commercial beekeepers rely more heavily on pollination services for income,
which ultimately drives down the price for pollination services. However, addressing fraudulent honey in
the market through proper testing and labeling will make it easier to set fair pricing for authentic honey
products. This fair pricing may precipitate a shift in these market dynamics by encouraging more
beekeepers to produce honey rather than service pollination contracts, which would be expected to
increase demand and thus the cost for pollination contracts.

Market Access and Fair Price
Beekeepers have a difficult time differentiating their product in the market. Efforts to differentiate honeys
on the shelf are made difficult by the fact that beekeeping is highly context-specific and not an easy
agricultural practice to certify. Bees travel up to five miles to forage. They may be moved to several
locations in a year, which each have different floral resources each season, and beekeepers need to
manage pests and diseases at all sites.

There are other market conditions that directly impact beekeepers. Artificially low market prices created
by the increasing prevalence of fraudulent honey drive the market price of honey so low that it is difficult
for beekeepers to receive fair market value. Supply systems created to meet the needs of single-point
buyers favor aggregated honey, which supports larger honey producers and small honey packers over
small-scale beekeepers. Many smaller-scale beekeepers rely on direct-to-consumer sales as a result,
adding significant marketing and sales work. Beekeepers are struggling to convince customers to pay a
fair price for their authentic, domestically produced honey because there is a lack of consumer awareness
for the true cost of honey production combined with the abundance of imported and cheaper honey
products on the grocery store shelf.

Organic certification of honey in the US is complex. As Meghan Milbrath explains in a 2020 American
Bee Journal Article, “There are no federally accepted organic guidelines specifically for honey bees, but
there are guidelines for other livestock and draft guidelines for honey bees. Therefore, the Agricultural
Marketing Service of the USDA has issued a written statement affirming that your beekeeping operation
may be certified as organic if a certifier determines that your operation follows the guidelines for other
livestock and the draft guidelines for bees.”55According to the guidelines, beekeepers must maintain
colonies with a 1.8 mile radius  “forage zone” on land that meets organic standards (either crops or wild
harvest). Additionally beekeepers must provide a description of crops and potential contaminants within
2.2 miles beyond the forage zone in the “surveillance zone”.56 This amounts to beekeepers needing to
have records of an area of 50.27 square miles or 32,177 acres in order to meet the organic guidelines. The

56 Formal Recommendation by the National Organic Standards Board (NOSB) to the National Organic Program:
Apiculture Recommendation  (2010)

55 ABJ, 2020
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organic draft guidelines include forage and surveillance zone areas that are unattainable for the majority
of beekeepers who aspire to meet organic guidelines.

The opportunity to produce certified organic honey is limited in the US context because of a lack of a
sufficient number of certified organic landbases. There is general consensus among studies that
landscapes with fragmented habitat and lower plant species richness negatively impact pollinator species
richness and abundance.57 However, more recently studies have begun to examine the impacts of plant
diversity and composition in agricultural landscapes on honey bees and native pollinators. The research
suggests that honey bees collect a diverse pollen diet and when those needs cannot be met locally they
will forage at further distances to maintain the diversity of pollen.58 Researchers also concluded that
foraging distances for honey bees increase when semi-natural patches of plants are not present.59

Similarly, semi-natural or natural areas of vegetation are more important than diversified farming to
support populations of native pollinators.60 This research suggests that if agricultural lands were managed
for greater plant richness and abundance of both agricultural plants and native plants, that those
landscapes may support a greater diversity of pollinators generally and support smaller foraging areas for
honey bee populations.

Lastly, the ability for small scale producers to negotiate and sell honey to customers is affected by the
prices published in the USDA monthly honey report. On a monthly basis, large packers will report to the
USDA on prices paid for bulk honey, however, those packers will buy from beekeepers at an
unsustainably low rate and market to consumers at a higher price range. While the USDA monthly honey
report has made the honey market more transparent, it currently supports market behaviors that exert a
downward pressure on honey prices for beekeepers. For beekeepers who work to improve their practices
or seek to improve their practices, the lack of a clear method for beekeepers to differentiate their honey
products based on production approach locks the market in its current state.

60 St. Clair et al., 2020
59 Yian Xiao, Xiaohong Li, Yusong Cao & Ming Dong, 2016
58 Yian Xiao, Xiaohong Li, Yusong Cao & Ming Dong, 2016

57 Yian Xiao, Xiaohong Li, Yusong Cao & Ming Dong, 2016; Anne Ebeling, Alexandra-Maria Klein, Jens
Schumacher, Wolfgang W. Weisser and Teja Tscharntke, 2008
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Other Systemic Challenges

Managed Honey Bee and Native Pollinator Interactions
Many of the same threats that impact honey bees including lack of forage and nutrition, loss of habitat,
exposure to chemicals, and climate change also threaten wild and native pollinators. Wild pollinators
make up the majority of pollinator species including more than 20,000 species of bees, flies, butterflies,
moths, wasps, beetles, thrips, birds, bats and other vertebrates.61 Due to the continued reduction of
landscapes that support pollinator heath, honey bees and native pollinators sometimes find themselves
competing for natural resources. When large amounts of managed honey bees arrive to share the nectar
and pollen harvest, native pollinators may be negatively impacted. The health of our native ecosystems
and agricultural landscapes are dependent on native pollinators.

“Our study shows that losses of wild insects from agricultural landscapes impact not only
our natural heritage but also our agricultural harvests. We found that wild insects
consistently enhanced the number of flowers setting fruits or seeds for a broad range of
crops and agricultural practices on all continents with farmland. This service delivered by
wild insects to agricultural systems occurred regardless of high densities of honey bees
stocked routinely for crop pollination. Dependence on a single pollinator, such as the
European Honey Bee, entails the risks associated with pathogen, predator and parasite
development. Long term, productive agricultural systems should include habitat for both
honey bees and diverse wild insects. Our study prompts for the implementation of more
sustainable agricultural practices." Lucas A. Garibaldi, Universidad Nacional de Río
Negro - CONICET, Argentina. 62

Native pollinators have evolved with ecosystems over thousands of years and are in many cases best
suited to help native plants reproduce. If healthy forages become less available for honey bees and native
pollinators, pressures for those resources will become even more competitive.

Beekeepers and conservationists often find themselves pitted against one another in an attempt to protect
pollinator species they consider essential for ecological function and food production. Beekeepers rely on
diverse natural landscapes for quality forage for bees and contend for the importance of honey bee health
to their livelihoods and our modern food system that depends on their services.

62 “Erratum for the Report: ‘Wild Pollinators Enhance Fruit Set of Crops regardless of Honey Bee Abundance’ by L.
A. Garibaldi, I. Steffan-Dewenter, R. Winfree, M. A. Aizen, R. Bommarco, S. A. Cunningham, C. Kremen, L. G.
Carvalheiro, L. D. Harder, O. Afik, I. Bartomeus, F. Benjamin, V. Boreux, D. Cariveau, N. P. Chacoff, J. H.
Dudenhoffer, B. M. Freitas, J. Ghazoul, S. Greenleaf, J. Hipolito, A. Holzschuh, B. Howlett, R. Isaacs, S. K.
Javorek, C. M. Kennedy, K. M. Krewenka, S. Krishnan, Y. Mandelik, M. M. Mayfield, I. Motzke, T. Munyuli, B. A.
Nault, M. Otieno, J. Petersen, G. Pisanty, S. G. Potts, R. Rader, T. H. Ricketts, M. Rundlof, C. L. Seymour, C.
Schuepp, H. Szentgyorgyi, H. Taki, T. Tscharntke, C. H. Vergara, B. F. Viana, T. C. Wanger, C. Westphal, N.
Williams, A. M. Klein,” 2014

61 Simon G. Potts, Vera Imperatriz-Fonseca, Hien T. Ngo, Jacobus C. Biesmeijer, Thomas D. Breeze, Lynn V. Dicks,
Lucas A. Garibaldi, Rosemary Hill, Josef Settele and Adam J. Vanbergen, n.d.
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Conservationists want to protect native pollinators from the potential negative impacts of managed honey
bees and in general advocate  for limiting or excluding honey bees from natural areas like national forests,
conservation lands and/or rangelands to preserve exclusive access for native pollinators.

The primary concerns among native pollinator conservationists about the impact managed honey bees
have on native pollinator networks include:

1. Resource competition
2. Introducing or spreading disease and pests
3. Interruption of native pollinator networks

Current research on A. mellifera and native pollinator interactions shows managed honey bees do
negatively impact native pollinators in certain cases.63 The majority of research on managed honey bee
and native pollinator interactions has limited utility for several reasons. First, studies are context specific,
making management recommendations based on research conclusions insufficient for broad application.
Secondly, the types of apiculture systems, and rates of introduction of honey bees is of utmost importance.
Most studies that report negative impacts by honey bees on native pollinators introduce high rates of A.
mellifera into areas where they were not previously present. Third, some studies are reductionist in nature
because of the need to focus on specific management practices and specific outcomes. The studies are
attempting to reduce the complexity of the apiculture system in order to gain understanding of its impacts.
However in doing so, research may have the undesired effect of oversimplifying complex ecological
interactions in a way that does not accurately represent outcomes in real world contexts.

We need more research to better understand the complex interactions of native pollinators and honey bees
in relation to their specific ecosystem and available resources. We need more research to better determine
under what circumstances negative interactions occur and how we can manage systems to prevent or
mitigate negative interactions.

If humans fail to protect native pollinators and restore their habitat, we risk loss not only of insect
biodiversity but of all life that depends on them. Native pollinators' pollination activity enables biodiverse
floral landscapes that create food, habitat and vital ecosystem services for other species as well as being a
food source for many animals themselves. A. mellifera are often found to compete with native pollinators
through pathogen and disease spillover, competition for floral resources, alteration of floral diversity,
leading to a reduction in available and diverse pollen and nectar sources.64 There is hope that through the
development of practices broadly categorized as regenerative agriculture such as the use of hedgerows,
reduction of nest disrupting tillage and increasing plant biodiversity, in combination with efforts to
increase habitat and forage for native pollinators in US landscapes, honey bees will have sufficient forage
without negatively impacting native pollinator populations.65 The authors support public and private
efforts to transition the US landscape and agricultural systems to support both native pollinators and
honey bees.

65 Morandin & Kremen, 2013
64 Geldmann & Gonzalez-Varo, 2018; McAfee, n.d.; Valido et al., 2019; Fürst et al., 2014; Mallinger et al., 2017

63Geldmann & Gonzalez-Varo, 2018; Geldmann & Gonzalez-Varo, 2018; Meeus et al., 2021; Alaux et al., 2019;
Meeus et al., 2021; Alaux et al., 2019; Meeus et al., 2021; Valido et al., 2019
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Lack of Applied Research & Extension Services
A general observation amongst experts interviewed for this white paper indicated that there is a lack of
support for honey bee and pollinator research in general and a troublesome lack of applied research that is
useful for beekeepers and landowners for making context-appropriate management decisions. Some of the
examples provided by interviewees included: federal and state funding priorities that focused on larger
scale pollinator service and commercial production, narrow research priorities such as single pollinator
species without considering systemic or multi-species ecosystem-level interactions, lack of sufficient
funding to support extension services for beekeepers compared to other livestock, and not enough of a
focus on prophylaxis in apiculture.
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Co-Creating Regenerative Apiculture
The US apiculture system faces significant challenges symptomatic of fragmented approaches to
addressing fundamentally systemic issues. The way we respond to these challenges will shape the future
of apiculture, agriculture, land health, ecosystem health and finally, human health and resiliency. After an
examination of current challenges and discussions with a variety of stakeholders in the industry, we
sought to identify areas of disproportionate impact that could be developed in order to create positive
change across the apiculture system. We asked the question, what would it look like to design apiculture
systems in a way that increases the health and capacity of all of the stakeholders in the system,
beekeepers, bees, native pollinators, landowners, ecologies and consumers?
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A Regenerative Paradigm
The concept of regeneration is experiencing broad application in many settings including, food,
agriculture, architecture, and business. There is no single agreed-upon definition for regeneration in it’s
use for these contexts. In this section we’ll describe our understanding and use of the term regenerative
and how it applies to designing strategic solutions for the apiculture industry.

According to the authors, the process of regeneration begins with the application of living systems
thinking. We use living systems thinking to bring consciousness to otherwise invisible patterns of thought
or behavior in a way that enables us to see the latent potential of a whole system so that we can identify
nodes for intervention that will enable that potential to be brought into existence: living is used because
the whole systems are conceived of as in process and not as static states; systems is used to describe the
whole systems as nested and interconnected nodes; and thinking because the transformation needs to
begin with our ability to understand and think about the world with new frames of reference, often
holding pluralistic, ambiguous, or even paradoxical perspectives.

A regenerative approach has aims, methodologies and outcomes distinct from sustainable agriculture or
organic agriculture. A regenerative approach to production aims to support the entire system’s capacity to
thrive and regenerate. Conservation or sustainable approaches generally aim to conserve or sustain system
resources and health while producing products for market. Organic systems aim to achieve sustainable
production with the absence of synthetic chemical inputs and with a focus on soil health. A regenerative
approach to agriculture or apiculture is distinct from sustainable or organic approaches in that it is a
holistic, systems-centered design approach.

Our understanding of a regenerative approach is inspired by Carol Sanford’s work on Living Systems
Design and First Principles of Regeneration.66 From our perspective the regenerative approach to
apiculture does not prescribe practices, nor is regenerative a static state to be achieved. Rather,
regenerative apiculture is achieved by applying regenerative design principles to beekeeping in such a
way that increases the whole apiculture system’s health and capacity.
A regenerative approach:

- Considers the apiculture system as a self-determining, living system that is not considered or
acted on in a fragmented way.

- Seeks to strategically design for and actualize the potential of the whole systems involved rather
than focusing on the symptoms and problems.

- Is context specific and considers the uniqueness of the people and places that make up the
apiculture system.

- Focuses on building the capacity of all stakeholders to thrive while engaging in mutualistic
relationships with other stakeholders.

- Realizes that apiculture exists within other systems that impact beekeeping and beekeeping
impacts other systems.

- Looks for the most important areas to create impact across the system.
- Recognises there are important areas or fields in which development of a system takes place.

66 Carol Sanford Institute (carolsanfordinstitute.com)
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While these principles may initially feel abstract, the application of these principles that we begin to
explore below, allows beekeepers and other stakeholders to apply living systems design to implementing
apiculture systems. When compared with sustainable and organic, the regenerative approach is capable of
achieving higher levels of positive and lasting systems change.

Regenerative Apiculture Definition
Regenerative Apiculture is beekeeping that measurably improves the health and resilience of honey bees,
generates positive interactions between honey bees and surrounding ecosystems, supports beekeeper
livelihoods, and enables human food systems, and the biosphere to thrive.

Strategic Aims for Regenerative Apiculture
Regenerative apiculture aims to create the following strategic outcomes:

Apiculture
● Support beekeeper enterprises, social justice, and equality.
● Develop new tools and technologies that enable beekeepers to employ regenerative apiculture,

verify their practices and standards, and differentiate their products in the marketplace.

Social
● Facilitate apiculture system stakeholders to co-create regenerative solutions.
● Nurture synergistic relationships between beekeepers, landowners, businesses and consumers.
● Foster collaboration between conservationists and beekeepers.
● Support applied research that improves beekeeping practices and land management decisions.
● Use honey to educate on the importance of healthy agroecosystems that are designed with

intention to support the health of all living systems on earth.
● Collaborate and invest in critical applied research topics that will aid in making regenerative

management decisions.

Ecological
● Contribute to the genetic resilience of managed honey bee species through the support of regional

breeding programs.
● Increase landscape biodiversity with an emphasis on honey bee forage availability and plantings

for native pollinators specifically (early season flowering native shrubs and trees; pollen, nectar
and nesting resources from early spring until late fall) even if it doesn’t directly benefit
honeybees.
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Pathways To Develop Regenerative Apiculture

After taking a living systems approach to identify the potential of regenerative apiculture to address and
alleviate pressing challenges facing apiculture in North America (and to a broad extent - globally), we
have identified potential for supporting the development and implementation of regenerative apiculture
within the current industry context.

Form a National Working Group
The United States needs a national working group that is directly engaged in supporting regenerative
apiculture principles in practice. Beekeepers, honey packers, brands, researchers, conservationists,
landowners, and consumers all desire for pollinators and our food systems to thrive. However, it is rare, if
ever, that these stakeholders sit down to discuss the issues and obstacles that prevent the systemic change
that each individually identifies the need for. We suggest the creation of a working group dedicated to
gathering stakeholders at the same table to collaborate on creating solutions to the issues raised above.
The priority activities and goals suggested for the working group will be explored below.

Develop Regenerative Apiculture Standards
There is a need and demand for standards and a verification system for regenerative beekeeping. Creating
a set of regenerative standards and verification methods that meet the needs of diverse, context-specific
beekeeping operations that have unique interactions with many different landscapes is, at the risk of gross
understatement, complex.

A non-exhaustive list of priorities a standard and verification system should meaningfully address
include:

● Measurement and reporting of practices that will vary with location and context
● Concretizing principles and practices of Regenerative Apiculture through qualitative and

quantitative indicators
● Practical monitoring and measuring of honey bee health
● Practical monitoring and measuring of honey bee and native pollinator interactions
● Establishment of forage zones that meet honey bee forage requirements while being free from

harmful contaminants

A set of Regenerative Honey standards should also meaningfully address the challenges that creating and
adopting Organic standards for honey have faced. A non-exhaustive set of considerations the authors
heard throughout interviews included:

● Insufficient landscapes that meet organic standards for honey bee foraging and surveillance areas
● Overly generic standards that fail to address the high degree of variability in practices related to

regional climate, stressors, and land use
● Prohibitive certification costs and requirements placed on beekeepers
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Despite the complexity, we envision the potential to develop a verification system that will be able to
track, measure and publish a beekeeper's application of regenerative principles paired with testing of end
products to ensure they align with production practice claims.

A regenerative apiculture standard and verification system should help advance a healthier apiculture
system in three primary ways. First, it should help beekeepers identify and apply regenerative practices.
Processes and tools for beekeepers should be developed to help them design management systems with
the principles of regenerative agriculture and make the best management decisions for bee and ecosystem
health. A standard should specifically help beekeepers:

● Understand local managed and native pollinator interactions
● Establish thresholds for weight of honey left for bees to consume
● Establish thresholds for treatments for pests and diseases
● Incentivize more regenerative approaches and practices
● Encourage reproduction of mite and pest-resistant stocks and inhibit that of susceptible stocks

Second, a standard and verification process should support the viability of beekeeping enterprises through
the differentiation of regenerative beekeeper’s products in the marketplace and providing an associated
premium for honey produced from regenerative systems. Most small to midsize beekeepers who were
consulted and who align with regenerative production principles are extremely interested in a way to
differentiate their bee products in the market. Beekeepers need a way to communicate and verify their
efforts in managing holistic systems and should be rewarded for their efforts with premium prices. Several
brands who source and commercialize honey produced using regenerative practices also identified the
need for a way to differentiate their product. Other brands we spoke to would like to source honey from
regenerative systems, but they currently have no way of credibly validating and communicating
regenerative production practices.

Third, a set of standards and a verification process and reporting system should serve as a tool to educate
consumers on the many complexities and challenges in the honey industry and help consumers make
purchases from producers using practices and achieving outcomes that align with the standards.

Educate About Regenerative Apiculture
The working group should prioritize growing consumer awareness for regenerative honey while
connecting beekeepers with opportunities to learn about practices that result from applied research. In
many of our conversations and research it was clear that consumer awareness of the extent and breadth of
fraud in the honey industry is an obstacle to meaningful change in the industry. It will be important for
beekeepers, brands, packers, and importers to be aligned in an effort to educate consumers about the
dangers of honey fraud to themselves and to the environment. These types of educational campaigns will
be instrumental in increasing demand for regenerative honey and altering consumer perceptions of fair
honey pricing.

Similarly, the development of best practice toolkits that are locally relevant and based on applied research
can support beekeepers of all experience levels and sizes and strategically improve their practices.
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Beekeepers need support in developing context-specific regenerative management practices that meet the
needs of their hives. Each beekeeper's context is unique. Forage availability, climate, weather events, as
well as pest and disease scenarios will differ widely across regions of the US. As landscapes and stressors
to honey bees continue to change, beekeepers will need support in successfully adapting to these changes
while investing in the long term health of their hives and local bee genetics. There is an abundance of
regional and state-based beekeeping organizations that can function as organizing nodes for these efforts
to:

● Identify locally appropriate regenerative practices
● Increase functional biodiversity spatially and seasonally
● Involve local beekeeping and entomological researchers
● Exchange information on best management of seasonal pests and diseases
● Organize to collaborate with regional farmers and land managers to address forage availability

and on farm chemical management
● Collaborate on local queen breeding
● Organize local processing for honey, beeswax and other products
● Organize regional honey marketing systems
● Represent beekeepers’ interests in local and national policy

Develop Regenerative Principles in Practice Manual
Given all of the preceding context, recommendations and goals, we have the opportunity to set a critical
piece in the foundation of this evolution of the apiculture industry, as well as influencing agriculture and
culture in a regenerative direction. We have the opportunity to define what “Regenerative Apiculture”
looks like in practice.

We recommend that the first convening of the Regenerative Apiculture Working Group identify and ratify
a working definition for Regenerative Apiculture that acknowledges the interdependent nature of honey
bee health, beekeeper success and well being, as well as landscape vitality and health. The manual would
be a document that is published, and then practiced from, debated and revised every two to five years as
research, experience and success informs continuous improvement of recommended best practices,
outcome measurement processes and related definitions and reporting processes.

Fund Applied and Interdisciplinary Research
We need greater investment and coordination of funds to support the development of applied research into
beekeeping practices, native pollinator and honey bee interactions, and pollinator conservation in general.
Honey bee, insect, and plant communities and the interactions between them are highly complex.
Considering the critical role honey bees and insects play in our food systems and ecosystems, we need
more research to better understand insect communities and improve how we interact with them as a
whole. Specifically, we need more applied research that helps beekeepers and land managers make the
best management decisions.

Many beekeepers we spoke to identified the need for more applied research. Beekeepers need to have
science backed information to inform their management practices and adapt to new challenges. There is
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research happening in the bee and pollination world, but as one beekeeper shared, “Beekeepers and
researchers often don’t speak the same language.”

We also spoke with a number of entomologists and honey bee researchers across the country who are
doing important applied research and collaborating with extension services to share their findings for
beekeepers' benefit. We need more of this approach to applied research, and funding for this research,
across the industry.

There are three main opportunities for applied research to target beekeepers most pressing needs:
1. Best beekeeping practices

a. Best pest and disease management strategies
b. Prudent treatment practices
c. Queen breeding for genetic resilience

2. Crop specific chemical management and recommendations for honey bee and pollinator health

3. Native pollinator and managed honey bee interactions
a. Stocking densities of beehives in areas with native pollinators
b. Best ways to monitor impacts on native pollinators

It is important to note that beekeeping is a form of agriculture and managed honey bees are livestock. In
the US, there is a history of agriculture being pitted against natural resource conservation. Agricultural
development in the US has harmed native ecologies, plant and animal species, and local soil and water
cycles. It is clear from recent research that honey bees can in some circumstances negatively impact
native pollinator networks and are less effective at pollinating crops native to the US.67 This suggests that
additional research should focus on identifying types of crops or production systems where honey bees
are less effective at pollination than native pollinators and identifying the circumstances in which
apiculture is neutral or provides critical pollination services in addition to honey production.

We need passionate and knowledgeable beekeepers and conservationists to work together to co-create
beekeeping and land management practices that benefit all pollinators. We know from the example of
indigenous human settlements around the world that lived and produced food in collaboration with their
native landscapes for millenia, this can be done.68 The assumption that humans, our agricultural systems,
and natural ecologies can have mutually beneficial relationships may feel distant and unrealistic, but it is
imperative that we work in that direction.

Strengthen Networks of Landowners and Beekeepers
Landowners and beekeepers need spaces outside of commercial transactions to discuss opportunities to
increase benefits to each of their goals. Specifically targeting landowners using regenerative agriculture
and/or land management practices should be a high priority with a later focus on connecting more
experienced land managers with those interested in transitioning. These relationships will enable greater

68 The Indigenous Origins of Regenerative Agriculture, 2020
67 AAAS, n.d.; Mallinger et al., 2017; Rader et al., 2016; Angelella et al., 2021; Mallinger and Claudio Gratton, 2015
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opportunities for landowners to identify and time certain management activities around the needs and
timing of bee and beekeeper visits while ensuring the bees have adequate forage and chemical-free
landscapes to meet their nutritional needs throughout the year. The broad goals for these networks, as the
authors envision it, align with the 2016 Intergovernmental Science-Policy Platform on Biodiversity and
Ecosystem Services (IPBES) report goals and would be to improve current conditions for pollinators in
agricultural landscapes, to transform agricultural landscapes through the implementation of regenerative
land management strategies, and to transform society’s relationship with nature.69 We are already seeing
innovative working groups at a regional level being convened since the beginning of the drafting of this
report. The California Pollinator Coalition represents a broad stakeholder group of research, conservation,
and agricultural groups working to increase the habitat for pollinators across the state.

Coordinate Suppliers and Brands Leading Industry Change
Many of the barriers to a regenerative transition in the honey and beekeeping industry have been
enshrined in the existing commercial institutions, making it more difficult to respond to growing calls for
change. The working group should prioritize working with suppliers and brands committed to this
transition to innovate and develop the new practices, standards, and infrastructure required to successfully
support the procurement, logistics, marketing, and branding aspects of regenerative honey.

Developing trusted and transparent procurement and logistics is an important step at catalyzing
systems-wide impacts. Chain-of-Custody and Proof of Cleanliness (Unadulterated/uncontaminated)
technologies in particular are critical to eliminating widespread fraud. It is becoming more feasible to
implement industry-wide changes through the work of labels like Genu-Honey and labs like Sweetwater
Science Labs focused on food authenticity testing methods and standards that directly address the needs
for Proof of Cleanliness. The increased understanding of practical applications of blockchain technologies
for Chain-of-Custody and traceability throughout the supply system will enable consumers to not only
have clear proof of cleanliness but also connect more deeply to the story of the beekeeper and impacts of
the honey from bee to kitchen.

Brands have an important role to play in investing in regenerative apiculture systems and educating
consumers. Outside of direct sales to consumers, brands are the bridge between beekeepers and the end
consumer. Today’s US consumers are becoming more conscious about where their food comes from and
interested in supporting food that is produced in a way that improves ecological and social resources.70

70 Global Consumers Seek Companies That Care About Environmental Issues, n.d.; Consumers Expect the Brands
They Support to Be Socially Responsible, 2019

69 Intergovernmental Science-Policy Platform on Biodiversity & Ecosystem Services, IPBES, 2016
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