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INTERVENTION 1
IMPROVING THE EFFECTIVENESS OF

COVERNMENTAL POLICIES & ACTION
As designers, our responsability is to improve existing public policies towards beekeepers

and pollinator habitats, while implementing new strategies based on leverage points 5 and
12 to encourage bitpartisan cooperation between local, state, and federal governments as well
as non-profit organizations.

Increased government
partnership with non-profit
Improvements in orga_nizations can be an
governmental policies Leverage point 5: effective way to increase global

include banning bee-killing The rules of the awarenes;. Support for the "Pollinator
) pesticides (neonicotinoids), - system Parthershlp” program and the United
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chemical corporations honeybee populations, which are critical in
not abiding these laws. monitoring pollinator populations. Resolving
political disputes is critical for environmental
DESTRUCTION Urbanization also causes fragmentation, solating progress. Establishing incentives and payment
e e e for pollinator services could also motivate
LOSS OF FOOD e L farmers to manage their native pollinators
SOURCES BRI . e it more difficult for bees ta find a with better care. This is modeled off the
available forage mate and the lack of land diminishes the quality of
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/ cepmert Nutritional stress: Difficult for bees to order to thrive 1 1 1
foreroom for \ locate valuable food sources + ponlnatorsu prO-JeCt N
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States with more open land than developed

Uzbekistan and "Integrated

i+ e INTERVENTION 2
Ny B Rl TECHNOLOGICAL IMPROVEMENTS

decreasing adult survival . -
Ground-nesting species’ are
rates and brood
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land produce higher yields of honey due
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large chemical
ee killing

P PESTICIDES e — By changing the goal of the system (leverage point 3) from protecting and

nesting bees is often trampled by heavy foot . . pestic sed, 0 400 times
Neonicotinoids/neonics:

L seecsare veted withneonies st preserving prexisting methods of pollination or pollinators, designers and
researchers can use their capabilities to create new methods of pollination.

traffic or off-road vehicles.

H AB |TAT plants. Neonics are 6,000 times more toxic I

to bees than DDT.

D EG R E DATI O N CORPORATIONS

Imidacloprid:

obbying against bans
Negative effects when present at concentrations bying against ban Resea rC h e I’S a re

above thresholds. Sometimes found in certain

crops like citrus and cotton. T;ﬁg‘; CU I’re ntly experimentihg

The pollinator population has been on a steep decline since
AEREICIDES Vonitoring bee with drone pollinators, the early 2000s, with beekeepers reporting an average loss of
MIGRATION i AiALe) ese drones fly over crops : . -
populations involves and disperse pollen from above. 30 percent of all honeybee colonies each winter. Specifically

of large amounts of pollinators when plants aCtion in the State and The goal iS fOI’ these dI’OﬂeS to

NON-NATIVE SPECIES PATHOGENS & Leverage point 12: local scale, t also requires a eventually replace pollinators in in California, around 270,000 colonies were lost between 2015
e ot o pstzsndpaneens v PARASITES Constants, ik g farms reducing the reliance of : : :
parameters, e agriculture on pollinator populations. and 2017; this was 70,000 more than those lost nationwide.
vl el e s e Bee population in the winter is expected to decline, normally
averaging around 17% loss in population; however, that

COMPETITORS e e numbers
placed around bee hives to
percentage has more than doubled in recent years.

population because they hurt the native plants. They compete
with native plants for resources and can drive those plants to In 2006, beekeepers around the US began to report taxesy sta nda rdS)
endangerment. Pollinators have evolved along side the native St ( rder which was the culprit
species, and with native species on the decline, it would mean the . behind widespread bee die-offs. It caused adult bee

. ) E 5 B A 835 workers to completely disappear, while developing bees
pollinators would have to rapidly adapt to survive—disrupting the ( ) A\ PATHOGENS IDISEEY S A

- > and the queen remained. CCD was attributed to
structure of the ecosystem. N N N TlVE & SPEie

Non-native species are harmful to the pollinator ‘ CC D (SU bSid ieS,
collect crucial data.

environmental and biological factors and is no

pARAS |TES s & longer a large-scale colony threat in North America, yet

Pollinators have adapted to need specific native plants for nutrition M |T| C | D ES beekeepers all over the United States are still reporting
and habitat. Non-native plants also attract native pollinators away concerning decreases in bee colonies.
from native species that are more nutritious. Non-native species of
pollinators compete with native pollinators for valuable resources.

The invasive species the varroa destructor, a
parasitic mite originally entered the US from Asia. Bl P uss mitidksio
The mite evolved with Asian honeybees instead of the control Varroa. Designed to
European bees in the US, so bees have no protection control mites, but some widely but
against them. have negative effects on bees,
such as physical abnormalities,
“Backyard beekeepers lose 41% of their bees per year” — Loss D MV atypical behavior and increased
and management survey by the non- profit Bee Informed. eIzl 13y (s, VereE

increasing resistance

20-30% of these losses is due to the varroa mites. Deformed wing virus: to them.

causes wing deformities PARASITES

; that prevent bees from Existing national regulations
= ls ls performing ljormal .
pREDATORS - CLI M TE CH NGE work functions. already prevent many COUhtrIeS
| - | VARROA from using gene editing. Many
Sometimes native sp§C|es of pollinators PARASITES VS 5
agz\i/r?s::]itoi\ionl;/:setgfez;z?sr,ie:ee’:;iiple Parasitic mite th.at feeds on hemolymph of adult a dvoca Cy g rou ps a |SO d Iscoura g € g ene

are the "murder hornets" or Asian Giant Hornets el etavzlapiing honeypees. Trans.mits ed |t| N be| N used |n a I’ICU |tu re
e S e GLOBAL WARMING \_Y e e L = :

entire colonies of bees at a time. e threat to the bee population

. " . . since 2015.
SHIFTS IN SEASONS Climate chan»ge will cause detrimental effects on . . .
polhnatpr health and Plant reproductlon by N 3 Gene ed |t| ﬂg Ca ﬂ be Used tO Create d |Sease
impeding the synchrony between pollinators
Increased temperatures have led to plant and plants.

species blooming around half-day earlier reSISte nt, Cl i mate p rOOf, Wa Ste red UCI ng,

annually, leaving bees and other pollinators oy o .
bl 0reacly acipt It bees o o rave RISK OF DISEASE ) nutritious and more efficient crops. More
0od and plants are not pollinated.

Bees and plants are dependent on weather cues — Bises i @diemsly usesgilble rObUSt a nd reS|Ient CrOpS er\SU re a more

snow melt or air temperature — to mark the beginning of o Gl s EINE| QUL [PEIEETiESS,

e secure and consistent food supply With almonds being the state’s largest overseas export,

California needs 1.6 million domesticated bee colonies to
upkeep and pollinate 800,000 acres of the flowering trees.
This doesn't include the number of bees needed to pollinate
other staple crops like apples, avocados, and grapes. After
mid-march, the bees that were being used to pollinate the
almonds are then shipped around the US for other
pollination services. Declining bee populations will leave
these crops unpollinated, leaving farmers cropless,
beekeepers jobless, and consumers hungry. Moreover, local
environments will suffer from diseases due to a lack of
genetic diversity and pollination among plants; many
animals and insects that prey on bees lose out on an
important food source.

With the rise in temperatures,
habitat ranges of honeybees are
affected. In particular, in southern
areas, these bees are dying as a result
of the heat while in the north, their
habitat remains static, decreasing their
population.

PARASITES

Studies have
shown it is possible
to breed new honey
bees that are resilient to
pathogens and parasites
that were previously
lethal towards them.

DIMINISHING FOOD
CROP YIELDS

O E BEE POLLINATION IN

AGRICULTURE

World relies on bees to pollinate 71 of the 100 crops that provide

N AT I O N A L ] \\"‘ STAT E 90 percent of most of the world's food. It accounts for more than
y FOO D 1/3 of global food production.
GOVE R N M E NTAL fi ? . GOVE R N M E NTAL I NSECU RITY In fact, 1 out of every 3 bites of food are a direct result of pollination services.
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One of the largest industries

p O L I ( : I E S “California produces nearly half of the
nation’s fruits and vegetables, yet 1in 4
Californians — that's about 10 million — STATE LEVEL
currently struggle with food insecurity”
— California Association of Food Banks Fewer almonds, apples,

strawberries, grapes, and avocadoes.

We chose to study central California specifically because of
the staggering colony losses, losing more bee colonies than
the rest of the United States combined. With California being
one of the world's agricultural giants, producing $7.34 billion
in milk, $6.09 billion in almonds, and $5.41 billion in grapes.
Declining pollinator populations would thus have a
disproportionate impact not only on California, but on the
rest of the United States with one of California’s largest
iIndustries taking a hit. California’s liberal legislation allows for
our group to study the current solutions and interventions
applied to this complicated web of interactions.

NATIONAL “BEE WHERE" p E R M |TS ‘A Less alfalfa to feed dairy cows.
STRATEGY

In particular, California ships large amounts

of honeybees for almond pollination. E CO N O M I C
ovemen! N
ra CALIFORNIA
d e DEPARTMENT OF FOOD D E p E N D E N C E
AND AGRICULTURE
er| ‘ed for cer es Of

ALMONDS

California's almond industry
is 11 billion dollars growing from

0"
atiol :
2015 WHITE S, & 2 e 500,000 acres of orchards in 2000
< icl

S E NATE S 2 g “to double that by 2018. Aimond groves CcCD
HOUSE NATIONAL 06 - in the Central Valley produce 2.3 billion e
z pESTICIDE itizen or Ibs of almonds annually sold globally, y
STRATEGY Nationai bolrator wee occupying a space larger than the | N C R EAS E D Collapse
o Ofe\:veoek LAB E LI N G ung KRR state of Deleware. Disorder
N pu e

S| into the State
Debates have been made about ithou Almond milk sales have FOOD pRICES

POl

the conservation of pesticide labeling including the grown 250% in the past - :

pollinator habitats. necessity of labels having information - The reduction in bee population has seen an
about toxicity to bees and other native 3 . - . .
pollinators al{)ngs‘\de suggestions for increase in food prices. Several crops like

arge arr ng -
risk mitigation. This would be effective cranberries, almonds, apples, pumpkins, and J O B LOSS
in conjunction with reducing pesticide berries are pollinator dependent. This causes a decline

use through Integrated Pest in important crops. Supply of food decreases and
Management Education practices. demand remains the same; therefore, prices increase. ( B E E K E E p E RS)

In the U.S. alone, bees and other insects produce $40 : . X .
billion worth of products annually through pollination. Commerical beekeepers in California rely on almond
pollination and are troubled when their hives in almond

S S
(e 27
e oo &‘10\‘,.
U N IVE RS I I I < . farms are rapidly dying.
N O N = p R O F I T S; Due almond farming's reliance on pollination, almond growers pay
N i nafie high prices for bees. Likewise, without almond pollination income,
S it e S many. beekeepers would be out of business. To supply bees for
O R GA N I ZATI O N S /7~ the state's increasing almond acreage, beekeepers are increasing
/[ \ ‘ l | L I | ' R ‘ * L their bee colony numbers.
. r.c% - ) e u“.f\ g GLOBAL
N S X naci und of pestici
. HABITAT IMPACT

POLLINATOR - - AN IMPRESSIONS y EFFECTS

dollars to the global economy.
In the United States, honey bees BEEKEEPERS
are responsible for 1.2 to 5.4 billion
dollars in agricultural productivity.

o
NON-PROFIT
PARTNERSHIP UNIVERSITY OF
San Francisco based non-profit CAL' FORN IA BERKELEY
Mission: “P he health of polli L Researching the impacts of
U N ITE D NAT' O N S C,;ESSEO fézgggedtefos;:témz, Sﬁ‘clﬂgthors ; pesticides on developing bees and Exploring 5 new
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ket eservati Polin CARBON CYCLING GROWTH
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o tion Flowering plants produce breathable oxygen by Wild flowers are extremely beneficial
SYM BO LI S M utilizing the carbon dioxide produced by plants and to the pollinator population as they help

ources for

Incentives & Ensure
' PESTICIDES W e tor Participation &
Empowerment

of Diverse

BEEKEEPERS UC DAVIS eo\ ina ;?Sm Stakeholders

. : Researching what types
?:s?;eé):éstgZ;SAE%:ﬂfndent‘y California State coregional of flowering plants are
honeybee population decline by iﬁfgféaif i the most beneficial for
increasing the number of bee forage so that

colonies through the splitting growers can plant
of successful ones. This is th d
San Francisco ~ supported by USDA Central Valley . €M around crops
Beekeepers esearch Beekeepers o to support

Association Association 70q bee populations. rainin

BEEKEEPERS ll HABITATS

Los Angeles
County
Central Coast Beekeepers

LARGE
CORPORATIONS

NEONICS

SUBSIDIES

The substantial almond industry in California is
subsidizing the U.S. bee industry with millions of
ligabl:

decrea ly
benefit from government subsidies with current
low almond prices, but it would be beneficial for
almond growers.

Leverage point 6:
Access to
information,
Managing
information flow

There are several organizations
movements that are trying to increase

public awareness. One of these movements

is the Save the Bees movement which is
promoted by organizations such as Green

Peace. Many companies have taken to the cause

as well by releasing merchandise and

advertisements. Social Media is also a hotbed for
activism with the #BringBacktheBees tag trending
on twitter.

INTERVENTION 3
INCREASING SOCIAL
AWARENESS AND ACTIVISM
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“Ethnobotany” is the study of how
people of a particular culture and
region make use of indigenous plants.

Since their origin, humans have depended
on plants for their primary needs and
existence. Many native peoples also used

plants in ceremonial or spiritual rituals.
Examining human life on earth requires
understanding the role of plants in historical
and current day cultures.

Plants provide food,
medicine, shelter, dyes,
fibers, oils, resins, gums,
soaps, waxes, latex, tannins, and
even contribute to the air that
we breathe.

Work Cited: tinyurl.com/systems-pollinators

For many cultures, especially Native American
cultures, pollinator species hold significant cultural
symbolism. A loss of pollinator populations will represent
a significant loss in cultural identity.

animals as they respire. boost harvests and keep common pests like
aphids under control. They are rich in
Levels of carbon dioxide in the atmosphere have been nectar, a primary food source for
rapidly increasing in the last century due to the increasing pollinators like butterflies and bees.
burning of fossil fuels and destruction of vital forests.

Pollinators are key to reproduction of wild plants in our
fragmented global landscape. Without them, existing
populations of plants would decline even if soil, air, nutrients,
and other life-sustaining elements were available.

For example, in the
Blackfoot Nation,
butterflies are often Creates loss of fertile

viewed as messengers of —_
the Great Spirit. SOl L EROSION

Soil erosion is the removal of the top layer of
B I O D IVE RS I I Y soil due to external impacts often caused by
humans. An increase in soil erosion leads to loss of

fertile land that deprives flowering plants from

recieving the nutrients they need to grow and produce
pollen for pollinators.

Additionally, these plants hold the top soil together and

FOO D C HAI N HABITATS are dependent on pollinators to grow their
population and help reduce soil erosion.
If the bee population decline continues, the food K EYSTO N E

chain will be threatened. It will have to face a S p EC | E S

difficult shift without the plants that the animals on
the bottom of the food chain need. The smaller animals
(such as insects, small birds, etc), will no longer be
available to secondary consumers. This will escalate to
affect every species on a larger scale.

Honey bees are keystone species in their environment.
A keystone species is a species that has a disproportionate
role in an ecosystem relative to its size in that ecosystem.

Honey bees are responsible for cross-pollination which helps
Bees are also a part of the food maintain and even increase
chain. At least 24 species including genetic diversity.
the blackbird, ruby-throated
¥ HABITAT © INDICATOR

hummingbird, and starling, and

o
many species of spiders and CREATION 5 SPECIES
insects prey on bees. g
& Indicators of the state of the
environment include their
presence. Absence or quantity
indicates whether something
harmful is happening within
the environment and if

Bees are known for their elaborate
hives, but they also help build homes for HABITATS
millions of other insects and animals. Their
role as pollinators is vital in the growth of
tropical forests, savannah woodlands, and
temperate deciduous forests. Many tree - N
species, like willows and poplars, couldn't approp(;\a;e EeIn
grow without pollinators like bees. FOOD S needed. _qu’
s

PRODUCTION

STATE

54
Bees produce honey to feed Nd
HABITATS their colonies during winter;
Animals like birds, racoons,
opossums, and insects raid
beehives for the honey
(and bee larvae).
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