A \
? 9?~
? 45.‘35">~

I §

The $235 Billion Insect: Why Bees Hold
the World Together

Bloom's Level: Analyze
Standard:

NCSS.D2.Eco.10.9-12 — Economic lafie e w
NGSS.HS-LS2-7 — Ecosystergaln ns @

TEKS.9.10.B — Analyze E@@lo 1 nshgps

\*

SSSSS 1\@1@ $$
&

v

PPPPP



. Q,\"' h
\o , Gﬁ?
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Imagine walking into a grocery store and
finding the produce section nearly empty. No
apples, no almonds, no blueberries, no
avocados. The shelves where cucumhgars
squash once sat are bare. This i
from a disaster movie — i
warn could happen i
continue to de

1ions of dollars.

v/ oy i Q 1 ‘
do 69] g so tiny carry so much o . } . 6?
F ._>I_"r : f '# ! . ¥ -’ ‘; 3 3 : L;' "
: A l'. i 4 rg } ‘. : | ;

s Pollination — and Why
Does It Matter?

A bee collects pollen from a wildflower. As it moves
from flower to flower, it pollinates crops that feed

. billions of people around the world.
To understand bees' economic power, you e

first need to examine what they actually do.

When a bee lands on a flower to collect nectar, tiny grains of pollen stick to its fuzzy
body. bee travels from flower to flower, it transfers that pollen, few

c duce fruits, vegetables, and seeds. This process
. CO O
\ tis‘ timate that bees pollinate roughly one out gf e s ‘Qod
s eat. That includes crops like almonds (whi e on

6“)995), strawberries, coffee, and chocolate. Wi t oLl tor@%ams cannot
N reproduce — and without reproductiv
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Breaking Down the $235 Bil

- Aadl
e
So where does that staggering number w Economists and ecologists
a

calculate the value of what bees proe mining what farmers would have to

osystem service — a benefit that nature

spend without them. This is called a

provides for free that would otherwise cost enormous amounts of money to replace.

Compare these two scenarios:
- With bees: Crops are pollinated naturally at no direct cost to farmers.

- Without bees: Farmers would need to han@pollinate crops using brushes and

| es — ts that would be passed on
to consumers. 0
When researchers organi x th@pend on pollinators and calculate
their global markefv et X che® approximately $235 billion per year. \

That figur % dependence in action: farmers, grocery chaias,
ers across the world are all connected thr @ ‘

atening Bee Populations?

2 lations worldwide are declining, and scientists have identiﬁe@

interconnected causes. Differentiating between these threats helps us understand

human labor, or rent managed hives

why the problem is so complex:

* Pesticides: Certain chemicals used to protect crops from insects also harm or

disorient bees, making it harder for them to find their way back to the hive.
oss: As forests and wildflower meadows are replaced by cities
fi ees lose the diverse food sources they need t Q “
et 0
SO

e: Shifting temperatures alter when flowe o o
i

mismatch between when bees are active n

a‘vailable. \c »

6@ * Disease and parasites: A tiny mite Cﬁ”% Cﬁ%rasite,
N meaning an organism that lives o % ing — has

devastated honeybee colonies wor eb 6 ees and spreading
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Each of these threats doesn't work al thevy_i and amplify each other,
making bee populations more vulnerab \ﬁ

What Are Scientists and Fax@’[)oing?

Researchers are actively working to understand and reverse bee decline. Some
farmers are planting wildflower strips along the edges of their fields to give bees
diverse food sources. Others are reducing pesticide use or switching to bee-safe

alternatives. Scientists are developing treatments for Varroa mites and studying how

to breed more disease-resistant bee colo

Governments are also respondi e P as banned several
pesticides linked to bee ﬁ created "pollinator corridors" —
connected patches edlie urban areas.

a System

- ?x n that might surprise you: planting wildflo
en is not just a hobby — it's a genuine ecological

ery patch of habitat supports local bee populations, which

ya co
eco iw
ch cal food systems.

Conclusion

N\
f

Bees reveal something important about how the world works: systems that appear
separate are deeply connected. Agriculture depends on pollinators. Food prices

griculture. Communities depend on food. When you examine these

carefully, a single bee becomes a thread woven through the en
6‘
e

interact

nomy. Protecting bees isn't just an environmexgni#l

i ,a food security one, and ultimately, a human qme.

ut It: Compare the four threats to bee po oN! &
% do you think is most difficult to solve, and ? Ho h“

6 with each other to make the problem wors ’ 6

~ E
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THE $235 BILLION INSECT: WHY BEES HOLD TH

Lesson Objective C»i

In this lesson, you will explore how bees connect
agriculture, food systems, and the global economy
through the process of pollination. You will examine
the multiple threats facing bee populations and

investigate how these threats interact i\ P - 4
another. By the end, you will be down '
the relationships between ec 1cal Mpny'of the il e vegeishles
at a farmers market — from
economic interdep end im whiff p i strawberries to avocados — exist
because bees pollinated the
bees matters on balksc ( . plants that grew them. \
e

Standa E @Economio Interdependence; NGSS.HS-LS2-7

Ec e namics; TEKS.9.10.B — Analyze Ecological

A2 X
oal: Students will analyze how the decline of bee populationmp

¢e connected ecological and economic systems by breaking down the
effects, and relationships described in the article.

LESSON OBJECTIVE

Explanation: Analyzing requires students to go beyond recalling facts and instead
examine how parts of a system relate to and affect one another. In this lesson,

students will differentiate between multiple threats to bees, compare their severit
and_ntepactions, and draw conclusions about how a single species can hold
complé&k global food economy. “
2

W olRe
Xis

c\""
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THE $235 BILLION INSECT: WHY BEES HOLD TH TO H q i APPLICATION QUESTIONS

D
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Application Questions C»i

Read each question carefully, use evidence from the article to support your
thinking, and write a complete response in your own words.

1. The article describes bees as providing afl\'ecosystem service' worth $235

systemyservice would create a chain

billion per year. Analyze how the los

reaction affecting farmers, gro st fi urers, and consumers.
Who do you think would t,a 0

0 C

S

Think about: Thin ou ood system depends on the one before it.

in

)
What happ ri . ﬂi]abi]ity when one part of the chain breaks
down?g e

&5°

2. The article identifies four threats to bee populations: pesticides, habitat loss,
climate change, and parasites like Varroa mites. Analyze how two of these threats
interact with each other to make bee decline worse than either threat would cause

ut: ComBider how a bee colony that is already weakened by one thre i
second threat. Use specific details from the artic]e€
\ \‘ ) 2

Page 6
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3. The article states that planting w er
! 1s claim. In what ways is a
small local action like planting wild rs %ected to the larger global food
economy described in the article? é

Think about: Trace the connection from a single wildflower patch all the way to global food

A ?,\"
AN

r community garden

is 'a genuine ecological and economic

markets. How does supporting local bee populations eventually affect things like food
prices or crop harvests on a larger scale?

®

3\
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i HYPOTHESIS BUILDER

THE $235 BILLION INSECT: WHY BEES HOLD TH TO H; E

Hypothesis Builder c»:

b

Read the context below carefully. Then complete each component to build a
scientific hypothesis about bee populations and food production. Use evidence
from what you know about pollinators and ecosystem relationships to guide

&imng in many regions

e use, habitat loss, climate

your answers.

change, and pongible for pollinating approximately one
out of eve f $ s eat, contributing an estimated $235
billi c nnually. Researchers want to investigate how

r farmland affects the health and size of loc

ni 3 nding this relationship could help farmers protect b
0& ollinators those crops depend on.

@- ependent Variable C

What is the ONE factor the researchers will deliberately change or control in this

investigation? Identify the variable being tested.

@ep¢olariable
hatgwill the researchers measure or observe as ar n ‘ @
%\! ependent variable? What outcome are they tra€ %

W

3
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ap&t change will be made to the

|1
Write the 'If' part of your hypothesis b
independent variable. Begin with t

Then

Write the 'Then' part of your hypo icti at will happen to the
n...'

dependent variable as a result@Begi he

&
NN .
23

s QE GE‘
gﬂ use' part of your hypothesis by explaining the scientific reasohi 6

'ndgouI r prediction. What do you know about bees and pesticides th ports
outcome? Begin with the word 'Because...’

R
W&

C:
X

ol

C
o™
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IIAIM-EVIDENCE-REASDNING (CER)

THE $235 BILLION INSECT: WHY BEES HOLD TH

Claim-Evidence-Reasoning (CER)

Read the phenomenon below carefully. Then complete each component of the
Claim-Evidence-Reasoning (CER) framework. Your Claim should answer the
question directly. Your Evidence should include specific facts or data from the

article. Your Reasoning should explain hogllyour evidence connects to and

supports your claim using scientific a omic cgncepts.

Phenomenon: Bee p 1\ nd@d are declining due to multiple
interacting th i di sficidequse, habitat loss, climate change, and
' ﬂn’
' 0

e same time, scientists estimate that

i
%235 billion per year to the global economy
rchers and governments are beginning to t

Gl!im
Make a claim: How does the decline of bee populations affect both ecosystems and
the global economy? Write a clear statement that answers this question without

\@3\0‘“
X

using the words 'I think' or 'T believe.'

NS
QA
"

3
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| Evidence

AN
Provide evidence: What specific facts, aP ples from the article support
Ev dence, such as numbers, named

threats, or examples of crops affec

your claim? Include at least two pi
y pollination loss.

e evgce connect to your claim? Use the
; * : ;
ice c interdependence, and the interaction of
reates consequences that extend far beyon@

Reasoning

Explain your reasopi

concepts of e e
threat@

®

3\
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THE $235 BILLION INSECT: WHY BEES HOLD TH

Pt

DATA TABLE & ANALYSIS

TO H E

Data Table & Analysis c»:

b

Study the data table below, which summarizes the four major threats to bee
populations described in the article. Use the information in the table and what
you learned from the lesson to answer the three analysis questions that follow.

Write your answers in complete sentence

Experiment: This data sgt
the lesson article abo
consequences

Primary Source or
Cause (N/A)

Chemicals used to

Pesticides protect crops from
insects
Wep]acement of
forests and
o Q wildflower

meadows by cities
and single-crop

farms
Shifting
Climate temperatures
Change altering flower

bloom timing

© 2026 Bohmi | For your classroom use only.

onegdentified threat to bee populations,

ormation to analyze patterns and relationshi

&search summarized in

nd its economic

effect on bees, and whether it interacts

X1

Interacts H 6
Direct Effect With Other W
on Bees (N/A) Threats? 6 ed?
(Yes / No) (Yes / No)
Harms or
disorients bees;
Yes Yes

prevents return
to hive

Reduces
diverse food
sources bees

need to su

Page 12
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Interacts Human
Threat to Bee

. Primary Source or With Other Activity
Populations
(N/A) Cause (N/A) n N/A) Threats? Involved?
(Yes / No) (Yes / No)
activity and
food availability
Varroa destructor Devastates
Disease and mite feeding on honeybee
. . ) Yes No
Parasites bees and spreading C ies
viruses ide
1. Look at the 'Interacts Wi Th 2 @ n. All four threats are marked
; i righel out ce population decline is such a
U t twl specific threats from the table to \

2. Three of the four threats involve direct human activity, while the Varroa mite
parasite does not. Based on this distinction, which threats do you think scientists
and governments have the most power to reduce? Explain your reasoning using

% © RN\
GO X

3
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3. The article states that bees provi

\ X

ro illion per year in

ecosystem services through pollinatio a in the table, analyze how

the combination of habitat loss am‘wmge could together threaten this
t

economic value more severely tharfei hreat acting alone.

\ ®
g
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REFLECTION QUESTIONS

THE $235 BILLION INSECT: WHY BEES HOLD TH TO H q

Reflection Questions C»:

Read each question carefully, think about what the article explained, and write
a thoughtful response using evidence from the text.

1. The article describes bees as providing afl\'ecosystem service' worth $235
ice ld create a chain reaction

thep of the food system if bees

would those effects spread to others?

billion per year. Analyze how the los
affecting farmers, businesses,

Think about: Think abo
disappeared. Who sgul atigct

w article identifies four threats to bee populations: pesticides, hal@ Ss,

climate change, and parasites. Analyze how two or more of these threats interact

with each other to make the overall problem worse than any single threat alone.

Think about: Consider how a bee colony weakened by one threat might become more
vulnerable to another. Can you find examples in the article where threats are described as

o

© 2026 Bohmi | For your classroom use only. Page 15
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3. The article argues that planting
ecological and economic act.' Analyze lﬁ

individual actions at the local level ¢ e
system? Why or why not?

Think about: Think about how local bee populations connect to larger food systems. What

‘6?,\"

ard is 'a genuine

ehind this claim. Do you think
fully impact a global economic

does the article suggest about how small actions fit into big systems?

\ ®
g
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Short Essay C»i

Read the prompt below carefully. Write a short essay of at least two
paragraphs using evidence and details from the article. Your response should

analyze the relationships and ideas presented, not just summarize them.

Sl

SHORT ESSAY

loss, climate change, and dis e how these threats

interact with each othergt a % bee decline more difficult to
solve. In your resud . System service is and discuss how
% N\

The article describes four major threa : EEHOHS: pesticides, habitat

ic interdependence among farmers,

the decline
busim@ onsu a the world.

& ¢

\C
\",
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MULTIPLE CHOICE

Ol

THE %235 BILLION INSECT: WHY BEES HOLD TH TO H; ?
Multiple Choice c»‘

Read each question carefully and choose the best answer from the four options
provided. Each question has only one correct answer.

1. A student claims that the decline of bee ulations only affects farmers who
grow crops. Based on the article, which s best gxplains why this claim is
incorrect?

A. Bee decline only &\ts, @ crops, so farmers are not
impacted at al < . \
B. Bee de ec % ocery chains, food manufacturers, and
co s b 1l economically interdependent through
0

i

. Bee%_t is a problem only in countries that rely on honey produ

aj ! 6
< wt;decline affects only the price of almonds and strawberries, IM

other food prices unchanged.

2. The article states that bees provide an ecosystem service worth approximately
$235 billion per year. Which of the following best explains how economists arrived

at this fiure?

calcul@ied the total amount of honey produced by bees wor “

‘\%B' @asured the cost of building enough greenhous ‘ s ' ol
(o

‘ wighout sunlight.
renting beehives each

and what it would cost to replace bee p

% C. They calculated the global market value of
ba

D. They surveyed farmers about 2

c\""g

© 2026 Bohmi | For your classroom use only. Page 18
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3. How do pesticides and habitat lo ra

either threat alone?
A. Pesticides cause habitat loss MQ wildflower meadows, so they are

actually the same threat.

B. Habitat loss forces bees to travel farther for food, making them more likely to
encounter pesticide-treated crops, increasing their exposure to harm.

C. Pesticides and habitat loss only affect different species of bees, so they do not
interact with each other.

D. Habitat loss makes bees stro
4. A farmer decides to i
on the article, whi ut@ome wo

' rs % with crops for water and reduce the overall

ngould attract Varroa mites, increasing the risk o @ > iE 6'?‘

T re resigtant to pesticides over time.

S&?Qg the edges of crop fields. Based
S y

result from this decision? \

dflowers would provide diverse food sources for bees, supporking
nator populations and potentially improving crop yields.

D. The wildflowers would replace the need for pesticides entirely, eliminating all
threats to bees.

A
Q-
"

3

\@3\0‘“
X
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5. The article describes Varroa dest as h of the following

best explains why this organism is cla site rather than a predator?

A. It is classified as a parasite b, il*is smaller than the bees it harms.

B. It is classified as a parasite bguse it lives on bees and harms them while
feeding on them and spreading viruses, rather than killing them outright as a
predator would.

C. It is classified as a parasite because it only affects honeybees and not wild
bee species.

D. It is classified as a parasite begau petehmith bees for the same food

sources in the ecosystem. o
&1 when bees are active and when

\Y2.
gst analyzes how this mismatch connects to
i scribed in the article?

&:%S bees to produce less honey, which lowers pr

es not affect crop production.

( i food prices for consumers worldwide, demonstrating economi(
interdependence.

C. The mismatch only affects wild plants and has no measurable impact on
agricultural crops or food prices.

D. The mismatch encourages farmers to plant more crops to compensate, which

actu increases food production overall. l

\ ‘Co ‘C
S S

3
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7. The European Union banned sev sti to bee harm. Which of the
following best analyzes a potential tra $ icy decision?

ecv use protecting bees is always the most

B. The ban could protect bee populations and long-term crop yields, but farmers

A. The ban would have no trad

economically beneficial choice.

might face short-term challenges managing crop pests without those chemicals.

C. The ban would immediately eliminate all threats to bee populations, solving

the decline problem completely.
D. The ban would cause food pri immediately because farmers would
no longer need to purchase g o

c
lﬂ\ grggﬂ:s to bee populations would most

8. Based on the
likely be the

N\
|

f
(\ individual or local level, and why?

%l ividual farmers can easily switch to hand-
ﬁadditional cost. E

ecause scientists have already developed complete c

: s thatg
e to all beekeepers worldwide. P

limate change, because it is driven by global greenhouse gas enflissi nd

cannot be meaningfully addressed by individual or local actions alone.

D. Habitat loss, because wildflowers are impossible to grow in urban

\@3\0‘“
X

environments.

A
Q-
"

3
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9. The article states that one out of th
on bee pollination. Which of the follo
analyzing this statistic alongside the f@&h

A. Bees are responsible for pro

‘6?,\"
ﬁ?ﬂ&umam eat depends

can be best supported by

ecosystem service value?
g all of the world's food supply, making
them the single most important organism on Earth.

B. The economic value of bees is significant but limited to luxury food items like
almonds and chocolate.

obal food systems, meaning a serious

C. Bee pollination is deeply embedded i

decline in bee populations would hav

consequences.
D. The $235 billion fi 0 tima
can be pollinatedgby dWst C

pread economic and food security

CQ: rtance because most crops

® \

10. A gi 01“6 idor by connecting patches of bee-friendly p g

? the following best analyzes how this action ?‘
nc g 66

e
t
éidor only benefits city residents who keep backyard gardens dp

nection to broader economic systems.
0

c interdependence described in the article?

. By supporting urban bee populations, the corridor contributes to nal

pollination, which supports agricultural production, food availability, and
ultimately the economic well-being of communities beyond the city.

C. The corridor is purely an environmental project with no measurable economic

on food systems or consumers.
idog reduces the need for farmers to plant wildflower strips, shifpi
-&ar bee conservation to city governments. e ¢

G
p®
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money W@ replace if it were lost.
e i esQ
¢

ing existing farm machinery they already o
$\ O True (O False €
\ ?‘e(»e

Ol
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TRUE / FALSE

THE $235 BILLION INSECT: WHY BEES HOLD TH TO H; q

ol

Read each statement carefully. Decide whether the statement is True (T) or

False (F) based on what you have learned about bees, pollination, ecosystem

statement.

services, and economic interdependence. Write T or F on the line next to each
1. Bees contribute to the glob £
flowers, which allows pl 0 [

O True q

d . ?’ing pollen between
uce 'S &s‘ stables, and seeds.
\C’

O Fa
2, 5¢j e th &e responsible for pollinating approximately
' w that humans eat.
rue #S

235 billion figure represents the estimated annual global valu

t depend on pollinators like bees.

O True O False

4. An ecosystem service is a benefit provided by nature that would cost significant

ppeared, farmers could easily replace ptm n Sion c 0
\C'

ol
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Nl
6gneyhee colonies by

et

feeding on bees and spreading viruses
O True O False V:

C

7. Climate change can harm bee populations by causing a mismatch between when

6. The Varroa destructor mite isa p

bees are active and when the flowers they depend on are blooming.

O True O False

8. The four major threats to bee popula

change, and parasites — each t
one another.
OTrue O Fal“

\C’ \
9. Fa g ha anufacturers, and consumers are all
tp e another through the pollination work perf ?‘
TF& éalse Pg
G. Planting wildflower strips along farm fields is one strategy scientisg!

farmers are using to help support bee populations and maintain pollination

pesticides, habitat loss, climate
dently and do not affect

services.

O True QO False

o
e
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VOCABULARY

THE $235 BILLION INSECT: WHY BEES HOLD TH TO H; q

Vocabulary C»i

Study each vocabulary term and its definition below. These words come
directly from the article about bees and their role in the global economy. As
you review them, think about how each term connects to the others and to the

bigger ideas in the lesson.

pollination

The process by which be d r po

flower, allowing plaats t@reprad p
Explain in yme $\

Qszer pollen from flower to

e fruits, vegetables, and seeds.

egos service
‘A& t that nature provides for free — such as bees pollinating crope

ould cost enormous amounts of money to replace if it disappeared.
Explain in your own words:

@

ilﬁpendence

e t@ ers, businesses, and consumers across the wegld

\ ne@te and dependent on each other through shared s t* d
roddection. \

&$ Xplain in your own words: % 6$
99(»

ol
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r

A ?,\v
Ao

An organism that lives on and harms a 1 Eaing, such as the Varroa
destructor mite that feeds on honey. v eads disease through their
colonies.

Explain in your own words:

habitat loss

The destruction or replaceme
wildflower meadows — t
to survive.

?%vg’ >
pesti \,P‘

als used to protect crops from harmful insects that can also disr‘mn
m bees, making it difficult for them to return to their hive.

like forests and
iverse food sources they need

Explain in your own words:

t$in global temperatures that can alter when flo r& 0
: 1;@ §

sing a mismatch between when bees are acti W '
a . ‘ ; 2
lain in your own words: %\

© 2026 Bohmi | For your classroom use only. Page 26
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wildflower strips

Rows of diverse flowering plants plantégta

a variety of food sources and suppor:“ llinator populations.

AN
ol
%?ges of farm fields to give bees

Explain in your own words:

pollinator corridors

Connected patches of bee-friendly
give pollinators safe pathways

\'s3

T grai ced by flowers that stick to a bee's body and are carried
plant t , enabling fertilization and the production of fruits and seeds
% in your own words:

acrogé urban areas, designed to
ities.

N\
I

\$§3\°‘“
X

ol

C
o™
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EXIT TICKET

Ol

THE $235 BILLION INSECT: WHY BEES HOLD TH TO H; E
Exit Ticket C,\’F '

Answer both questions in 2-3 sentences each. Use evidence from the article to

support your thinking.

1. The article describes four threats to bee §opulations: pesticides, habitat loss,

how t of these threats interact

climate change, and disease/parasit

with each other to make bee d reat alone.

\ \‘ ; *
%ees provide an 'ecosystem service' worth $2

at this figure reveals about the economic interdependgiice 6

, farmers, and consumers around the world.

betwe

‘g

\ O
Q&
<

S
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A bee collects pollen from a wildflower. As it S 9 lo ®aPllinates crops that feed
rognd

billions of

eRper Ll
;;i 1d
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Many of the fruits and vegetables at a farmers market — from strawberries to avocados — exist
because bees pollinated the plants that grew them.
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Q \v
ba The $235 Billion Insect:
CROS

s

D

orld Together

OWN

ACROSS ‘I »
1. An organism that lives on and harms another living thing, 1:

such as the Varroa destructor mite that feeds on honeybees
and spreads disease through their colonies.

3. Long-term shifts in global temperatures that can alter 2.
when flowers bloom, sometimes causing a mismatch
between when bees are active and when their food is
available.

6. Tiny grains produced by flowers that stick to a bee's body
and are carried from plant to plant, enabling fertilizati
and the production of fruits and seeds.

9. Chemicals used to protect crops from ha
can also disorient or harm bees, maki
them to return to their hive.

Connected patches of bee-friendly plants spread across urban
areas, designed to give pollinators safe pathways and food
sources through cities.

The way that farmers, businesses, and consumers across the
world are all connected to and dependent on each other
through shared systems like food production.

A benefit that nature provides for free — such as bees
ollinating crops — that would cost enormous amounts of
oney to ace if it disappeared.

flowering plants planted along the edges of
elds to give bees a variety of food sources and support
vy pollinator populations.

The process by which bees and other pollinators transfer
pollen from flower to flower, allowing plants to reproduc
and produce fruits, vegetables, and seeds.

The destruction or replacement of natural envi
like forests and wildflower meadows — th
without the diverse food sources the
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wildflower strips
pesticides

system service

pollination
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pollinator corridors

habitat loss

economic interdependence

climate change

pollen

parasite



