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Our Coffee Conundm: The Socid=nvironmental Issuesf our Cultural Addiction

Dr. Dustin Wilgers
Natural Sciences Department, McPherson College

Around the world, coffee consumption is Global Coffee Consumption
becoming a cultural norm. Coffee related (Source: International Coffee Organization)

(%))
stores andoroducts are on the rise and g 135
increasing in popularityThe International g 125
Coffee Organization reports coffee S 115
consumption from 92 countriegnd overall | 105 y = 1.9456x3794.5
this consumption has steadily risen over th 8 95
past 25 years acrogkigure 1) Currently, s 8
coffee is the seond most commonly traded| =  7°
= 1990 1995 2000 2005 2010 2015

commodity behind crude ail
Year
COFFEE ECOLOGY
The coffee plant is a woody perennial evergreen in the Family
RubiaceaeCoffee plants a medium/talinderstory shrubgoften
considered a tree)meaning theyypicallyprefer growing in shaded
areas hut this varies with coffee varietyrhe offee beans, like the
ones ve grind and ultimately brepare actuallyseeds fronfruit
(commonly called cherrieg) the coffee plant (Figure 2).

There are two primary varietied coffee bean, Arabica and Robusta
which come from two different species of coffee plabbffeaarabic
and Coffea canephoreespectively While coffee plants in general
tend to require hot and humid environments, each of these species
prefer slightly diférent environmental conditionéTable 1)Generally,
Robusta plants are heagti and produce greater yields of beans/plan

. .. ) Figure 2. Arabica Coffee Plar
Table 1. Ideal Growing Conditions Arabica and Robusta Coffee Plants

Factor Arabica Robusta
Temperature (C) 1524 18-36
Precipitation (mm) 1200-2200 2200-3000
Altitude (ft) 1800—3600 0-3000
Light Environment Shaded Sun
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Coffeaplants produce phytochemicals that help them avoid damage from herbivores like
insects and other animals. Two of the chemicals produced in these plants include caffeine and
chlorogenic acidwhich generally taste bitter, deterring plant consumpti@offea canephera
(Robustaplants produce nearly twice as much caffeine (2.2%) and chlorogenic sy
compared toCoffea arabicdcaffeine: 1.2 %; chlorogenic acid: 8.86).These properties

render Robusta plants heartier and more resistant to pest dgenthan Arabica plants. While
Robusta does have a higher caffeine content which is important for some coffee drinkers, this
also leaves Robusta beans with a more bitter flavor ahérsher coffee experience.

COFFEE AGRICULTURE

These strict requirementsf the physical environment of the coffee plants restricts the regions
on our planet where coffee can be grown to a few thousand miles on either side of the equator.
As of 2010, coffee cultivation used 10.2 million ha globally. This estimate showedy9%arl
decline in global land area used for coffee production since 1990; however, global coffee yields
increased by 36% over that same time. This interesting pattern was likely dingtoin the

type of coffee plant used worldwid@gobusta coffee incread 92% since mid 1980s) attk
intensification of agricultural practices on coffee plantations (Jha et al. 2014).
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The intensification of coffee production has s ik .
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This shift towards sugrown coffee was coupled with consistent and heavy fertilizer additions
to enhance plant productivity and supplement the lost nutrients no longer added to the system
from leaf decomposition in plothat used to be typified as densgowth forest.

ENVIRONMENTAL IMPACTS OF COFFEE PRODUCTION

The shift towardsntensive agricultural practices that focused on producing higher coffee yields
through fertilizer inputs and sugrown coffee dramatically digpted the pistine natural

habitat of each region. Sadly, the prime agricultural regions for coffee production overlap with
the most biodiverse terrstrial eosystems on our planet (Figurg 4
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Figure 4 Patterns of biodiversity of vascular plants acrib&splanet (Barthlott et al. 2007)

This conversion of naturally diverse ecosystems to relative monocultures of coffee obviously
results in dramatic losses of biodiversithese species losses can directly affect other species
in the community that relyn interactions with the now missing species. Compounding
conequences of species losses alters how ecosystem processes operate (e.g. enhanced or
reduced) which could ultimately destabilize how it functions overall.

Ecosystem Processes AlteredHabitatSpecies Loss

Nutrient Cycling Carbon Sequestration Pollination
Soil Formation Flood Mediation Pest Control
Erosion Control Climate Moderation Water/Air Purification
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Disruption of these services have both regional and planetary consequencexarople,
some ofthese ecosystem processiedback directly into the local systeamffecting ecosystem
operationon shorter time scaleg.g. erosion control, pollination, flood mediation, soil
formation), while larger scale servicés.g. carbon sequesttian, water/air purification)likely
haveplanetary implications through moredirect impacts orour climate and our shared
resources

SOCIAL IMPACTS OF COFFEE PRODUCTION
The restricted regions suitable

for coffee production are not

only some of the most biodiverse —
regions on our planet, they are

also themost underdeveloped
regions. The countries located in
the coffee beltare consistently

low in the Human Development
Index, which is a composite

score that includes life

. T Very high H-i h M-edium Low Data unavailable
expectancy, education, and per el g-n
capita incomeFigures). FHgure 5 Human Development Index by country (Data from 2065

Coffee farmers in this region are already in economic dist@ggent coffee pides pay farmers

on average $1.2Ber pound forconventionalcoffeeapproachesThis price represents roughly

60% of the price we paid in 1983 after figuring in inflation (after inflation, we should be paying
around $3.00 per pound). Fair trade and farmer cooperatives are both alternative practices that
promise more equithle and sustainable treatment of coffee farmers, howevers timly

guarantees an increase to $1.40 per pouBdcause of this, farmers are struggling to pay the

bills that accumulate with the costs of coffee productitmcreasing financial issues makes i
difficult for farmers to meet basic family needs while corporate coffee brands are making
billions from their sales of coffee in developed countriest more information, watch the

video on the source of our big brand coffee hentps://vimeo.com/19648366

The inequity between these two groups grows and often forces the hands of farmpus to
children to work and/occhange agricultural practices to increase yields through many of the
approaches listed abov@he implications of these more intensipeactices, both

environmental and social, will ultimately feedback and interact with each other to compound
the original problems and even create new ones. This case study will lead you through some of
environmental and social issues related to our glazdiction to coffee.
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GEOGRAPHIC PATTERNS OF THE COFFEE INBOHVRIYY

1. Using the2016data from the International Coffee Organization, map out the main
countries involved in coffeproductionacross our planet. Include the top 10 countries,
i ndi cati ng e a cpnoductionusing differerd colorse. Beesure to include the
key that you have developed to help show thgioductiondata. (Hint: countries can be
grouped into 45 categores/colors based oproductionlevel)

2. Using the2013data from the International Coffee Organization, map out the main
countries involved in coffeeonsumption across our planet. Include the top 10 countries,
i ndi cati ng e acchnswunptionuding different dolers. Bel suretb include the
key that you have developed to help show theansumpton data. (Hint: countries can be
grouped into 45 categories/colors based aonsumptionlevel)

3. Using the datdrom GAPMinderl{ttps://www.gapminder.orgtools/#_charttype=mayp,
map outonlythe countries included the above 2 maps with respectto n ¢ o 2045
You can view each countries inco«mnimenpu sel ect
in the upper right hand corner. By hovering over the oy, the exact Per Capita income
will appear in that boxnidicate eachper capita incomeusing different color®n the map
below. Be sure to include the key that you have developed to help show their poverty data.
(Hint: countries can be grouped inteXcategories/colors based goovertylevel)

COFFEE PRODUCTION

Key (Thousands of 60kg bAgsar):
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COFFEE CONSUMPTION

Key Thousands of 60kg bay®ar):

COUNTRY PER CAPITA INCCHWEL

Key(AnnualPer capita Income in UB$
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GEOGRAPHIC PATTERNIHE COFFEE INDUSTRIESTIONS

4. Identify the coffee belt in your maps, why is coffee production restricted to this area?

5. Arabica and Robusta beans @renerally nogrownin the same regiong=rom the data
reported at this websitéhttps://www.gislounge.com/geographyf-coffee/), what
countries more Robusta beans? Arabica beans? Are there any countries that produce
both?

6. What patterns do you see ifé production and consumption maps you created (e.g.
geographic location, economic status)?

7. What are some of the key social and economic differences between the countries that
consume and produce coffee? Look through tlep-down menu on GAPMindemnd
find 2 other important social or economic indices that getigrdiffer across these
groups?

8. What are the social anenvironmental implications of this disconnect?
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INTERACTION GECICENVIRONMENTASSUES RELATEDCFFERIDUSTRY
Using theinformation above and theoncept magrom the Introduction Presentation as beginning guide, draw a concept map that
highlights the interconnectivity between social and environmental issues related to the coffee indisteach side of the map, use
a circle to represent one of the environmi&l or social implications of coffee production on their respective sides. The size of the
circle will represent its relative importance to environmental or social functioning. Connect these circles using antaeawadles
interact, and represent thtype ofrelationship between the two using +(item increases when other increasesy -* (item
decreases when other increasds)representthe effects of one circle on the other.
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INTERACTION GECICEENVIRONMENTASSUES RELATEDCKFFERIDUSTRY

1. Looking at your concept map, highlight two different feedback loops that show an
interaction between social and environmental issues related to coffee production.
Describe eachfdhese feedback loops using aséntence narrative foeach.
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LOCALLY AVAILABLE COFFEE VARIETIES

1. There are a variety of approaches to growing coffee. Some of them are sustainable
approaches, others are not. To get a sense of what options are available to you and
what are the most common varieties at most marketplaces, go to your local grocery
store ard find the coffee aisle, collect the following data on ground or whole bean
coffee (not Kcups or instant). Many of these varieties will include a logo or seal that
advertises this certification, although some brands are not obvious.

‘..‘\ \'I

b
FAIRTRADE

Coffee Variety # Options % Shelf Space| Average ¥ Lb
Conventional
Organic

Rainforest Certified
Fair Trade

Farmer Cep

2. If you were a customer, based on the selection available, what variety would you be
most likelyto purchase? Why?

3. Does the grocery store or coffee brand do anything to advertise the other more
sustainable coffee varieties?

4. Research one of thapproachegvarieties)above focused osustainable coffee
production. How is this approach different? Does it address an environmental issue,
social issue, or both? Share your findings with your Killer Coffee Cooperative Group
tomorrow. This will help you make your decisions and recommendsatiornhe three
different companies. (Hint: It may help to assign different sustainable approaches to
make sure all of them are researched)
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Killer Coffee Cooperative

Welcome to Killer Coffee Cooperatiif¢CC)As a member of our agency, your job isnatch

up potential coffee customers witthe most appropriate brands of coffee for our coffee

inventory based on their mission and business goals. Over the past 10 years, coffee sales are up
nearly 20% in our area, and we are constantly receiving newestgirom companies (new

and old) to serve as their coffee distributor.

Recently, we received 3 requests from different companies with very different missions and
goals. Please review their requéstters, and after considering their mission and goala as
company, figure out the best way we can serve their needs.

In order to identify the best coffee brands for each company request, yotonit a
committeewith 4 otheragents at Killer Coffee Cooperative. Each of the five agents in your
committeewill be experts for 2 of the 10 coffee brands that tvald in our inventory. Through
discussion of each brands, you will determine as a group which coffee brands matches the
company’ $leaseread threugh our inventory below and familiarize yourséif thie
brands that we carryinventory category descriptions and definitions below)

For each of the request letters we receive, you must draft a letter including which coffee brands
and how much of each brand you recommend to fill their request. Alotigy yaiur

recommendation, at Killer Coffee we like to give some background information on the brands
we sell along with an explanation in the recommendation letter as to why these brands are the
best fit for their needsBecause we are never sure whether quanies will accept our proposal,

do not let branduse or volumen one proposal affect any subsequent recommendations.

Regionc Where is the coffee grown?

Coffee Varietg What variety of coffee is it (Arabica or Robusta)

Grower¢ Who is responsible for growing the coffee? (Family Farm or Corporate Business)
Type of CompanyWhat kinds of business owns the coffee brand? This unit will purchase green
coffee beans from the farmer, roast them, is who we are interacting with to psetize final

coffee product. (Loc@usinessFarmerowned cooperative, or MukNational Corporation)
Volumec How many pounds are available for purchageKC@er year?

Organicc Do the agricultural methods for coffee production certify the coffee aBAJIS

Organic? (Yes or No)

Rainforest Cert Do the agricultural methods for coffee production certify the coffee as
sustainable and friendly to the ecosystems tlaeg grown in? (Yes or No)

Fair Tradeel s t he coffee brand “Fair Trade” certifi
growers in way that results in equitable and fair pay for this commodity? (Yes or No)

Farmer Paid How much is paid to the coffee farmer per pound of coffee grown? (().S. $

Costc How much will this coffee potentially sell for per pound in the store? Amount is based on
our cost from the coffee brand plus the markup for our cooperaltiased on ease of
acquisitionandan estimated standard0%markup from the businesses welkto.
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Coffee Brand A

Region : Guatemala Notes:
Variety: ARabica

Grower: family farm
Company Type: multi -national
Volume (Ibs/Yr): 25000

Organic: No
Rainforest Cert: No
Fair Trade: No

Price paid to Farmer: $1.25/Lb
Cost: $6.50/Lb

Coffee Brand B

Region : Costa Rica Notes:
Variety: Arabica

Grower: Family Farm
Company Type: Multi -National
Volume (Ibs/Yr): 4000

Organic: yes
Rainforest Cert: yes
Fair Trade: Yes
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Price paid to Farmer: $1.90/1b
Cost: $9.00/1b
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Coffee Brand C

Region : vietha m
Variety: robusta

Grower: Family farm
Company Type: local
Volume (Ibs/Yr): 10000

Organic: yes
Rainforest Cert: no
Fair Trade: no

Price paid to Farmer: $1.35/1b
Cost: $7.00/1b

Notes:

Coffee Brand d

region : brazil
Variety: Robusta

Grower: corporate
Company Type: Multi -national
Volume (Ibs/Yr): 30000

Notes:
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Organic: no
Rainforest Cert: no
Fair Trade: no

Price paid to Farmer: $1.25/1b
Cost: $6.00/1b
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Coffee Brand E

region : Uganda Notes:

Variety: arabica

Grower: family farm
Company Type: ' " 3. &3 40p $0
Volume (Ibs/Yr): 6000

Organic: n
Rainforest Cert: y
Fair Trade: vy

Price paid to Farmer: $1.65
Cost: $7.50

Coffee Brand F

region : colombia Notes:

Variet y: arabica
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Grower: family farm
Company Type: ' " 3. &3 4ap $0
Volume (Ibs/Yr): 8000

Organic: no
Rainforest Cert: yes
Fair Trade: vyes

Price paid to Farmer: $2.25/1b
Cost: $9.00/1b

Coffee Brand G

region : ethiopia Notes:
Variety: robusta

Grower: corporate
Company Type: multi -national
Volume (Ibs/Yr): 17000

Organic: yes
Rainforest Cert: no
Fair Trade: no

Price paid to Farmer: $1.45/1b
Cost: $8.00/1b
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Coffee Brand H

region : kenya
Variety: arabica

Grower: corporate
Company Type: local
Volume (Ibs/Yr): 3000

Organic: yes
Rainforest Cert: yes
Fair Trade: vyes

Price paid to Farmer: $1.85/1b
Cost: $8.50/1b

Notes:

Student Handout

Coffee Brand |

region :Indonesia
Variety: robusta

Grower: corporate
Company Type: Local
Volume (lbs/Yr): 15000

Organic: yes
Rainforest Cert: no
Fair Trade: no

Price paid to Farmer: $1.45/1b
Cost: $7.00/1b

Notes:
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Coffee Brand J

region : Hawaii, U.S.A.
Variety: arabica

Grower: family farm
Company Type: local
Volume (Ibs/Yr): 10000

Organic: yes
Rainforest Cert: no
Fair Trade: vyes

Price paid to Farmer: $2.50/1b
Cost: $10.00/1b

Notes:

Killer CoffeeCooperative
1600 E. Euclid
McPherson, KS 67460

Greetings!

In order to meet the growing demand féine and uniquecoffee in our city, we & opening
Beloved Beans local coffee marketplac&ou have control of #thwholesale of several brands
that we may be interestedCoffee sales in our region wslipport purchasing a total of080
pounds of coffee annually forigtribution. We need your help in identifying the right coffee

brands to bring to our shop.

We want to offer coffee brands that fit ime with our mission. Here is some information on us
that will help your recommendatiorAt Beloved Bean®ur goal igo providea source of
sustainablecoffee to our community.The market for the craft coffee we hope to offer is not
driven by priceThe background story behind the bean is something that is important for us to
communicate and share with our consumevge value sustainability on all fronts, economic,
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environmental, and social. We feel that it is in the best interest of everyone when we
simultaneously take care your wallet, the planet, and the people ¢ginatv our beans.

We are interested in carryingBbrands in our storePlease assess these options and provide a
recommendation on the coffee varieties we should purchase by ranking the coffiedghen
indicate how much of our total we should purchase of eddbase provide a rationale for this
determination along with your report.

Ultimately, our decision will be centered around our goals, which means we want to carry the
best coffee for our cooperative, our community, and our planet. Thank you for your help in
setting the direction for our excitingew venture.

Sincerely,
Bethany Barista

Bethany BaristaCEO
Beloved Beans

Killer CoffeeCooperative
1600 E. Euclid
McPherson, KS 67460

To Whom It May Concern,

| am theregional manager for sQ@aveMartGrocerystores, which are a part afnationwide
chain.We recentlyterminated the contract with oucurrentcoffee distributor due taheir ever
increasing coffee cost¥.ou have control of the wholesale of several brands that we may be
interestedin stocking on our shelve€offee salesiour region will support purchasing a total of
75,000pounds of coffee annually for distributiode need your help in identifying the right
coffee brands to bring to thetores in our region.

We want to stoclcoffee brandon the shelf that our customsrwill enjoy and will move in high
volumes. At SaveMart we pride ourselves on offering unbeatable prices. Our customers
appreciate our affordabilityCurrently, the average prices of coffee that is purchased from our
store is $6.50, we would like to contia to offer a coffee selection that averages out to that
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price.Our margins our low, but the volumes that we sell help us meet our goals of the company,
which includes first rewarding our shareholders because of their investment in us. We also like to
invest a portion of remaining proceeds back into the communities where are branches are. We
feel that it is in our best interest to offer rock bottom prices to our customers, by tatangof

their wallet our local economy will grow.

We have room on our shets for 46 different brandsPlease asseg®ur coffee lineupand
provide a recomrandation on the coffee brandse should purchase by ranking the coffeaad
then indicate how much of our total we should purchase of e&tbaseprovide a rationale for
this determination along with your report.

We will review the costs and potential profit margins associated with your proposal and let you
know our ultimate decisioriThank you for your help.

Sincerely,
Bill Folds

Bill FoldsRegional Manager
SaveMartGrocery

Killer CoffeeCooperative
1600 E. Euclid
McPherson, KS 67460

Helld

We are opening a fousrand-new coffee shop across ourtowrCu p O’ Joe ofesf f ee House
distinctive quality coffee at reasonable pric&geare looking for arinteresting lineup of coffee

brands that will provide a variety of distinctive options to our customers. In your cooperative,

you distribute severabrands that we may be interestdd. Estimated offee saledor both stores

combined total35,000 pounds otoffee annuallyWe need your help in identifying the right

coffee brands to offer our customers at both of our new stores

Early on, we would like to have@brands on our menu to give customers a good variety, but will

also keep our inventorequirements low.The city we serves progressive and environmental

issues are very important to them. Currently, organic coffee offerings are few atetiaeen.

We would |Iike for the O in our name maketst and for
opening. Being a specialty coffee house, we understand that coffee prices will be greater, but we

are a little concerned with pring ourselves out of competition, so we would likeotar coffee

inventory to average no more than $7.50 per poundhikt
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Please asses®ur coffee lineumnd provide a recomendation on the coffee brandse should
purchase by ranking the coffeéddease provide a rationale for this determination along with
your report. Thank you for your help.

Sincerely,

Joe Green

Jee Green Owner
Cup O’ Joe Coffee House

SYNTHESIS ACTIVITY

1. The three companies that you served as a part of Killer Coffee Cooperative had very
different missions and goals associated with sucdesseach companyljustratethe
components okocicenvironmental concept mafithat you designed earli¢ithat would
change in the systernased on the type of coffee that company would be offetayg
highlighting the connectiobetween the components of this soeemvironmental
sysem. Explain the outcomes of these impacts to the systesachcaseusing 23
sentences.

2. Which of these companies (if any) in your mind offer achieve or make progress towards
a truly sustainable (economic, environmental, and social) coffee future? Eyolar
answer.
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3. Compare these madep companies in the exercise to realistic companies that make up
our market todayLooking at the size and differences in these companies and what they
ordered, do you think society as a whole is likely to make pssgte

4.1 f doll ars spent are equivalent to “votes
change in a multibilliordollar industry?

5. One of the interesting alternative approaches in the coffee market today comes from
THRIVE coffeditp://thrivefarmers.com/). How does this farmedirect model differ
from the scenario we went through in this activity? Do you feel this approach is more or
less sustainable than our current model? Why?
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INTERACTION GECICENVIRONMENTASSWES RELATED TOFFERIDUSTRY
Using the information above and the concept map from the Introduction Presentation as beginning guide, draw a concept map tha
highlights the interconnectivity between social and environmental issues related to the coffegtmndOn each side of the map, use
a circle to represent one of the environmental or social implications of coffee production on their respective sidese dhthsiz
circle will represent its relative importance to environmental or social functioniognéct these circles using an arrow if the circles
interact, and represent the relationship between thetwousing” (i tem i ncreases-"wliehemtdecr eac!
when other increasedp represent the effects of one circle on another.

7
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** Need 3 copies of this handoutl per coffee company
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