
Intersects with the Human World

Individual - 
Pollinators or 

People

Farmers use pesticides 
to help keep bugs away 
from crops, which can 

kill pollinators

Many species are solitary, but
honeybees aren't, and so 

we've domesticated them for 
efficient crop production.

Stress caused by 
transporting 

pollinators may lead 
to their decline.

Declining pollinator 
populations will lead farmers 

to need to transport more 
pollinators to their farms.

Since we've domesticated bees, we constantly
need to keep those populations in check.

Less pollinators leads to 
worse quality crops, and less

crops overall.

More than 35% of the 
world's food depend on 

pollination (fruits and 
vegetables).

Pollinators contribute 
between $235 and $577 

billion (annual food 
production) to the US 

economy.

Climate Change - 
humans are changing 

and impacting the 
environments we live in

Pesticides create a 
system designed to 

produce mass amounts 
of food for low prices

Because pesticides kill pests, there are larger 
yields causing lower costs

In a subset of 10 million stories 
published from 2007-2019, 1.39% 

refer to climate change. By 
comparison, 0.02% refer to pollinator

populations in all contexts, 0.007% 
refer to pollinator declines

We have a primed fear of 
bats/bees which makes it 
hard for us to put in any 

effort.

There is very little 
personal, voluntary effort 
to contribute (eg. making 

home gardens suitable for
pollinators).

There is a separation 
between figures of 

involvement (beekeepers, 
scientists, government, 

citizens)

Since no surrounding land is 
there for the pollinators to 

collect pollen from, they are less 
effective, and end up dying off.

There is a lack of regulation on 
pesticides overall, and It has taken PA 
12 years to pass regulations reducing 

pesticide use on home lawns, golf 
courses, furthering delaying any 

progress to be made.

Most plants require 
animal pollinators to 

grow.

Feedback 
Loop

Pollinators are losing their 
environments which hold the 
pollen they use to pollinate 

(such as dandelions) [3]

We are changing our environment in a variety
of ways, including destroying pollinator's 
habitats.

"The changing climate impacts 
pollinators by shifting growing and 
blooming seasons and potentially 
weakening the plant populations 

that pollinators depend on."

"warmer temperatures 
have altered migration 

patterns, affecting 
pollinator species like 

butterflies."

Climate change can impact plants, and the 
way they grow which in turn affects 
pollinators.

Human activites have increased global 
temperature and weather patterns, which 
affect animals including pollinators.

Researchers in academia, federal
agencies often reject or discredit 
beekeepers' knowledge, citing a 
lack of conclusive evidence and 

formal measures.

The total annual value 
of U.S. honey bee 

products and services 
sold is approximately 

$700 million.

More than 100 U.S. 
grown crops rely on 

pollinators.

Colony Collapse Disorder 
(CCD) was first characterized 
by beekeepers (2006). Their 
observations were based on 
real- time field experiments 
rather than in a controlled, 

laboratory environment.

Because there haven't been controlled tests, a
lot of knowledge of beekeepers is ignored as 
it is seen as non scientific.

Our food relies on pollinators, and our food 
supply is tied to the US economy.

The value of honey bee products also directly 
contributes to the economy.

Beekeepers are often dismissed due to their 
lack of formal evidence, and so they cannot 
help make large scale changes.

Beekeepers have once called for the 
EPA (Environmental Protection 

Agency) to suspend grower- used 
neonicotinoids (A form of pesticide) 

but were dismissed.

Pesticide effects on pollinators:
- Lethal
- Difficulty with flight
- Inability to forage or take care of their 
young
- Impaired navigation

There is an unsustainable 
demand for pollination in 

industrial agriculture

Hives are stimulated to grow at a 
time that would be considered 
unseasonable in a beehive's life 

cycle, which makes them less 
effective.

Because pollination is demanded for so much
of the year, and so much is demanded, 
pollinators cannot carry out their lives in their 
natural seasonal cycle.

Constraining pollinators to 
single nutritional sources 
(monoculture crops) leads 

to malnutrition.

"Farming is a mere sliver of 
the U.S. economy, 

representing just 1% of 
America’s GDP" meaning 

there isn't much economic 
incentive to fix the declining 

pollinator problem.

There are no government- 
initiated curation of lands 

suitable for pollinators - only 
done on a personal basis

Field corn in PA accounts for 
$498 million of agricultural 

revenue. PA's yield of field corn 
is used to feed livestock.

Cattle and Calves account 
for $741 million of PA's 

agricultural revenue.

The agricultural value of corn is not just in the
corn grown for humans, but its value for 
feeding livestock.

Industrialization and urbanization
(building of roads, houses, and 

cities) lead to habitats being 
destroyed which previously 

housed pollinators.

Both the number of species, and the number 
of plants in those species are declining in the 
areas where pollinators live.

Both in the world, and in the US, pollination 
helps many of our crops grow which also 
contributes to the economy.

“The sudden growth in the 
telecommunication sector leads to the

manifold increase of mobile phone 
and exponential installation of cell 

towers across the nations.

Because so many crops rely on animal 
pollination, and there are not enough natural 
pollinators on industrial farms, demand for 
pollinators is high.

The increase in demand for cell service is part
of urbanization, and the infrastructure 
needed removes habitats for plants and 
pollinators.

Out of 4000 total bee 
species in the US, more 
than 300 are present in 

PA, making it biodiverse.

Increased genetic diversity 
means that pollinators are less 
susceptible to pathogens and 
parasites which can kill them.

As a hub for genetic diversity, PA's pollinator 
habitat is especially important to maintain.

Pesticides are used to kill bugs which eat 
plants, but they do not always discriminate 
between helpful and harmful animals, and so 
they can also hurt pollinators.

As farming technology has 
advanced, the habitats 

surrounding farms have 
been destroyed.

Because agriculture has grown, fields have 
become larger, leaving less surrounding 
habitat available for pollinators to gather 
nectar.

Pesticides enable 
maximal production of 
food, producing higher 
yield and higher supply.

Food prices are 
lowered due to high 
supply of crops and 

food.

Low food prices enable 
more people to buy 

food, which keeps up 
demand for crops.

Pesticides can harm pollinators, and since 
there is not much regulation, pesticides are 
used a lot, and perhaps overused.

Because pesticides enable high quantity 
production, it has created a system of low 
cost and high supply.

Because there are not governmental efforts 
to create land for pollinators, there is nothing 
to build back the land that is being lost.

Because so much of our food relies on 
pollinators, we need a lot of them to sustain 
the production we have.

Because most of the crops grown rely on 
animal pollinators, they are in great in 
agriculture.

Because less pollinators decrease crop 
quality, they are demanded in agricultural 
applications

Since pesticides help create low food prices, is
likely a cause contributing to such a delay in 
regulations being passed because food 
insecurity is also an important issue.

Since farming is not a major focus in the US 
economy, it is not a large focus by 
governments, so any regulations in that field 
will not be prioritized.

Pollinators need to collect pollen in order to 
carry out their daily necessities, and without 
any pollen from plants, they cannot survive.

The lack of economic incentive makes 
governmental bodies less interested in 
contributing to the conversation.

Because we are afraid of pollinators like bees,
we may not want to attract those animals to 
our homes.

Because citizens are not aware of the issue 
because they are not informed about it from 
people like beekeepers and scientists, they 
are less likely to help the effort.

Because there are many stakeholders, it is 
hard for progress to be made, as many 
different sectors would need to come 
together, and they don't all agree on how 
things should be done.

Because the pollinators are not as effective, 
even more pollinators are needed to fill the 
gap and keep producing food.

Because beekeepers and scientists are 
disconnected, not much research is being 
done in a scientific way and being published.

With smaller habitats, pollinators may also be 
more susceptible to disease, as more 
pollinators will be closer together, and rely on
more of the same resources.

While low food prices are seemingly 
beneficial, they also kill pollinators, and less 
pollinators means less food.

+

Because industrial farming has increased, we 
have needed a larger amount of pollinators to
support each of them, and domesticating 
hives is effective at doing that.

Since nothing is stopping farmers from using 
pesticides, they remain in use.

Because pollinators are losing their 
environments, their options for plants 
decreases, leading to less nutritional sources.

Because land has to be repurposed in order 
to expand and urbanize, land that was 
previously home to pollinators and plants is 
being turned into cities and roads.

Because industrial agriculture leaves little 
room for surrounding habitats, the pollinators
are less effective, leading to the pollinators 
being in higher demand to fill the same role.

+

+

++

Pollinators contribute to 
plant growth, whose roots 
help prevent soil erosion.

Pollinators help plants 
grow, which remove carbon

dioxide from the 
atmosphere, helping our 

current climate crisis.

The green- spaces that do 
exist in urban and even 

suburban areas do not cater 
toward pollinators, as they 
need flowering plants, not 

grass to collect pollen from.

Urbanization creates a lack of green space, 
and any green space is typically grass, trees, 
or is artificial, which do not support 
pollinators.

People may not know that their home lawns 
are not suitable for pollinators, and that they 
can directly help this problem.

Since food is a basic 
necessity, prices must be 

low in order for the 
economy to keep function 

because of supply and 
demand.

Those who are food insecure 
must rely on food banks and 
other forms of charity, which 

is often paid for by the 
government.

Food production costs 
need to be low in order 

to maintain these 
charitable centers.

Because food is a necessity, there is a strong 
incentive to find a way to reduce costs.

Because you need food to survive, even those
without money need a way to receive it.

Because food is necessary for these charities 
to function, and money is not given, the food 
must be cheap.

Without a way to get cheap food, there would 
be a large barrier to create and maintain food
banks.

Because researchers and beekeepers are not 
connected on this issue, not much official 
scientific research can be conducted, which 
leads to even more of a disconnect.

Separation between key stakeholders such as 
beekeepers and scientists means that 
disagreements will occur on how things 
should be done, and less formal research will 
be done.

-

-

More than 70% of 
purchased produce in 

America is treated with 
pesticides.

Lack of urgency presented in media does not 
portray the vitality of the issue, creating a 
population where many do not view it as a 
problem and indirectly contribute to 
pollinator decline.

So much of produce is treated with pesticides 
because it enables higher yield and quality.

One factor directly contributing to beehive 
loss is loss of natural foraging area.

One factor directly contributing to beehive 
loss is poor diet.

One factor directly contributing to beehive 
loss is pesticide use

Pollinators positively contribute toward 
reversing/stopping climate change.

Pollinators can somewhat help improve the 
very environments they are losing, as long as 
they are not destroyed to quickly.

Agricultural
Impacts

Lack of 
Awareness

Pesticide Use

Harmful Habitat Conditions

Our push for modern and improved 
technologies has also led to the climate crisis, 
as more energy is required to power new 
devices.

Pollinators can help plants grow and spread 
on a small scale, which in turn impacts the 
global climate as small effects add up to large 
ones.

Since most crops require animal pollination, 
and pollination adds so much value to crop 
production, pollinators directly factor into the 
economy and are very valuable.

in Western Pennsylvania

+

If food is cheaper with pesticides, it 
creates an inequitable system where 

those who aren't able to pay more will 
end up contributing indirectly toward 

pesticide produced crops.

Since food is a necessity, people often don't 
want to pay more than they need to for what 
is an equal product in their mind.

Because pesticide produced crops are 
purchased by those who don't have the 
luxury to pay more, they feed into the system 
where even more pesticides are used since 
they make cheaper food.

+

Out of these crucial crops, PA's agricultural 
revenue is heavily reliant on field corn.

Because so much of our food relies on 
pollinators, they end up contributing a lot of 
economic value.

Most valuable crops in 
Pennsylvania based on total 
annual value of production:

1) Corn      2) Hay/Haylage      3) Soybeans

4) Apples      5) Wheat

Less crops also means that the crops that 
livestock rely on will not be as plentiful

Ecologies of 
Interventions

1) Creating Home Garden 
Pollinator Habitats

States subsidizing crops produced with limited to 
no pesticides would create an incentive for farms 
to stop its use, and thus help pollinators. Such an 
incentive would lead to pesticide- free produce 
that is not as expensive as it may be today and 
encourage the individuals to purchase it.

Potential barriers include the government being 
resistive to providing this subsidy. This would 
also likely take place over a longer time scale, as 
existing economies can be resistant to change.

2) Subsidizing and Purchasing 
Pesticide - Free Crops

3) Promoting Research and 
Educating the Public
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The reputation of 
Pittsburgh being an old, 

industrial city has pushed 
efforts for urbanization.Because of urbanization, less land is being 

reserved for nature, which means less land 
reserved for our pollinators.

In Pittsburgh, and the US as a whole, humans 
are transforming the environment and 
making it less suitable for nature to thrive.

Feedback 
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Feedback 
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Feedback 
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State, City, or 
Bioregion

National or 
International
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The Declining Pollinator Population

3B

3C
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$200 to replace

$2 Billion value 
loss of products 

and services

From 2006 to 2014, the U.S. 
lost 10 million beehives:

By increasing funding to scientists to research 
problems and potential solutions, not only could 
important findings arise, but this could help to 
connect various stakeholders. The government 
would fund it, the scientists would conduct 
research, and journalists would write about key 
findings to help spread awareness to the public.

Potential barriers include getting the government 
to fund such research, and getting journalists to 
write about this topic. This would likely take a long 
time, as research is an extensive process.

By educating the general public about the 
importance of pollinator habitats, and giving out 
kits for planting pollinator- attracting flowers on a 
city wide level. Through this, areas for pollinators 
to thrive can be created throughout our cities 
and neighborhoods.

Potential barriers include the resources to give 
out these kits, including costs, and the ability to 
gather the community. This could be done on a 
shorter time scale, and could possibly be a 
recurring annual event in a community.

=

x 10M =

Stakeholders in 
Pittsburgh and 

Western PA

Change the Mindset

Change the Overall Goals

Allow Diversity for Self 
Orgnaization

Change the Rules

Improve Information 
Flows

Allow Things to Grow 
Faster

Allow Things to Adjust 
to Goals Faster

Change the Way Stocks 
and Flows are Connected

Change Whatever 
Numbers you can 
Measure

Education regarding the 
importance of pollinators 
to our food and survival in

schools.

Educating homeowners of ways to create
pollinator habitats in their gardens, such 

as planting flowers that bloom in a 
sequence from early spring to late fall so 

that there continues to be pollen and 
nectar to collect.

Pass laws to limit the use
of pesticides where 

unnecessary.

Have various stakeholders 
(scientists, journalists, beekeepers, 
etc.) come together to write articles 
about ways to help with this issue.

Encourage the creation of home 
garden spaces with flowering plants

for pollinators by creating 
gardening kits to be distributed in 

cities and towns.

Promote efforts to 
discover safer 
pesticides and 
fertilizers for 
pollinators.

Having consumers 
purchase pesticide- 

free produce.

Encourage the creation of 
environmental friendly infrastructure
that creates a balance between the 

built world/city and the natural world
without fully invading on it.

Traditional breeding processes of honey 
bees can be augmented by using genetic
markers (for desirable traits) to develop 

a stronger stock of honey bees.

Have states subsidize 
crops produced with 

limited to no pesticides.
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On a personal level, encourage 
consumer- consciousness of the 

source of pollinator- products (eg. 
local farms vs. commercial 

corporations)

2A

There are a variety of stakeholders on this issue, but all of them 
revolve around the pollinators themselves. Although the pollinators 
may not have any influence over this problem, they are the ones 
being directly harmed. The general public is also a key stakeholder, 
as without pollinators, we would not have enough food. Other 
stakeholders have more influence over the problem, such as 
beekeepers helping individual hives, scientists researching, farmers 
using pollinators on crops, journalists educating the public, and 
policy makers making laws.

Farmers - Shiloh Farm, 
Grow Pittsburgh, Garfield 

Community Farm

Scientists - 
Environmental Science 

Professor Matthew 
Opdyke, Ph.D

Beekeepers - Burgh Bees, 
Meadow Sweet Apiaries

Policy Makers - 
Pennsylvania Department 

of Agriculture

Journalists - Pittsburgh 
Post- Gazette

Pollinators

General Public - The 
residents of Pittsburgh 

and Western PA

National/International

State/City/Bioregion

Individual - Pollinators or People

National International
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Cause Effect Locates key feedback loops with the map
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Connections

Factors of the Problem

Indicates a 
secondary factor 
of this component

Scales
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Feedback 
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Number: References broad "Ecologies of Intervention"

 Letter: References specific intervention for "Scales of Intervention"

Subsidies would help pesticide- free produce 
become cheaper to buy.

The awareness of where pollinator products 
are coming from and if pesticides are being 
used on produce can help to diminish the 
purchasing of produce which used pesticides.

This research will be implemented as credible 
sources in the school curriculum.

Education can occur in schools (dictated by 
state curriculum), or take a more 
individualistic approach.

Laws could help promote these safer 
alternative pesticides to be created and then 
used.

Educating homeowners can help encourage 
them to create pollinator- friendly spaces.

We have observed the pollinator population declining for much of recent history, contrary to its lack of public awareness. Over recent decades, 
Pennsylvania has observed a steep decline of pollinator colonies. While bees are the most important pollinators, birds, bats and rodents also 
make up this family. These certain species are not only central to almost all terrestrial ecosystems, but additionally serve as the backbone of all 
human- based food production. In Western Pennsylvania specifically, the value of the apiary industry is estimated at more than $76 million. 
One out of every three bites we eat is made possible by pollinators. However, the decline of their population has been exacerbated by rapid 
urbanization, pesticide use, a lack of awareness, and climate change.

Lines of impact are especially prominent in PA as it has a strong pollinator- dependent agricultural economy. As a hub for genetic diversity, the 
ecosystem of Pennsylvania further immunizes pollinators from parasites and pathogens, making it especially vital to maintain suitable habitats 
in this state. Pollinators don’t only provide for our agricultural system, they are vital to creating and maintaining ecosystems that many animals 
rely on for food and shelter. In other words, their presence keeps the cycle of life turning. Without a sufficient pollinator population, this state 
(and the rest of the world) may experience a dramatic decrease in food supply. This not only endangers our food security, but jeopardizes the 
jobs of those in many connected sectors. For example, without pollinated field corn, herds of livestock are put at the risk of malnutrition. 

It is important to acknowledge that contributing factors from various sectors overlap one another, further propelling the problem. For 
example, it has taken state lawmakers 12 years to pass regulations for reducing pesticide use on developed lands. The effect of such a delayed 
implementation is sure to produce devastating repercussions. All of these aspects come together to create a complex, interwoven system, 
prompting change. Our map explores these dimensions of change on various scales; national/international, bioregion/state/city (Pittsburgh, 
PA), and on the individual level (pollinators, and people).
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How the


