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Michigan State University professor and researcher Dan Clay contemplates 
Rwanda and Burundi’s current challenges in the coffee value chain.
photo by Jim Peck, Michigan State University
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A
nyone who has ever savored Bird Rock Coffee 

Roasters’ Burundi Kirimiro Teka (2012) or Kuma 

Coffee’s Mukashyaka from Rwanda (2015) may find it 

hard to believe how desperately downtrodden the coffee 

sectors in these countries were just a few short years 

ago, but as recently as 2002, researchers were discussing 

problems such as 80 percent of Rwandan coffee being 

depulped in rusty containers using rocks.
continued on page 26 
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continued on page 28 

A NEW FOCUS ON FARM-LEVEL ECONOMICS | Addressing the Challenges Facing Coffee Farmers in Rwanda & Burndi   (continued)

1/2 page Horiz

Flexicon

New, Roast adding booth info

The rags-to-riches story of Rwandan and Burundian 
coffee making it to the world stage in one amazing 
decade deserves to be told, to inspire other countries with 
coffee-hospitable climates but untapped recognition in 
specialty coffee—countries such as Democratic Republic 
of Congo, Malaysia, Philippines and Haiti, to name a few. 
Unfortunately, despite the success and stardom of Rwandan 
and Burundian coffee on the world stage, the incomes of an 
estimated 1 million coffee farmers in these countries are still 
among the lowest in the coffee-producing world. 

In addition, the region has low yields (1.5 kilograms of 
cherry per tree, or less) and high production cyclicity  
(75 to 300 percent swings annually), and has suffered from 
the pest-related potato taste defect (PTD). The impacts of 
PTD have been devastating. In the 2013 Cup of Excellence 
competition, for example, 62 percent of the entrants from 
Burundi and 51 percent of the entrants from Rwanda were 
disqualified because of PTD (though it should noted, this was 
significantly higher than either 2012 or 2014; see chart, pg. 
28), and some coffee buyers have turned away due to the risk. 
Layer on top of this the fact that coffee is the primary source 
of foreign exchange in both countries and the urgency for 
finding solutions is clear. 

A F R I C A

RWANDA

BURUNDI
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Raised drying beds in Rwanda.  |  photo by Britney Zondlak
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POTATO 
TA STE DEFECT

Perhaps the most confounding characteristics 
of PTD are the facts that you can’t see it and 
it develops slowly. Typically, no one notices 
it until a bag has been shipped across the 
ocean. When coffee is affected, it tastes and 
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a lot of coffee-farming households. 
In March 2014, a Coffee Research 

Symposium was held in Kigali, Rwanda. 
In her opening speech, Agnes Kalibata, 
Rwanda’s minister of agriculture and 
animal resources at the time, said, 
“The reason PTD is important is because 
Rwanda and Burundi only have small 
volume, so we want quality to be our 
trademark.” Then she added, “I’m an 
entomologist. I care about what bugs do.” 

smells like raw potato, and even if just one 
bean in a batch is bad, it will spoil the taste 
of the entire brew. This “one bad bean” 
characteristic makes PTD especially elusive 
and mysterious. Sometimes many cups from 
a bag will be stellar—90 points plus—then, 
BAM! Potato. Recent estimates put the lost 
value to the region in the millions of dollars 
annually—lost profits that could have helped 

A NEW FOCUS ON FARM-LEVEL ECONOMICS | Addressing the Challenges Facing Coffee Farmers in Rwanda & Burndi   (continued)

Ceciae N, a coffee farmer in the Karongi 
district of Rwanda, with her coffee trees in 
the background.  |  photo by Ruth Ann Church

Kalibata’s comment about bugs 
refers to the antestia pest. Although 
researchers are unanimous in believing 
PTD is related to the antestia bug, they’re 
not sure how. Experts at the National 

Source: ACE

Cup of Excellence
Rejection Rate  

Due To PTD in Final Round 
(international judge panel) 

Burundi Rwanda

2012 37% 13%

2013 62% 51%

2014 8% 22%
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continued on page 30 

Agricultural Exports Development Board 
in Rwanda named antestia a bigger 
problem than coffee leaf rust in the 
region. Experienced agronomists believe 
the bugs carry microbes that enter the 
beans through punctures in the cherry 
skin; these punctures are created by adult 
antestia when feeding. The microbes 
then grow over time inside the bean, like 
a fungus. Thus, the defect is undetectable 
for weeks and extremely difficult to 
remedy—so far.

LOW YIELDS 
AND UNCERTAIN 
PRICES

There is no doubt that Rwanda and 
Burundi produce superbly beautiful 
coffees. The problem is, there’s not 
enough. What’s worse, the volumes have 
been on an overall downward trend. 
(See charts on pg. 37.) Currently, yields 
per tree in Africa’s Great Lakes region 
are among the lowest in the world—less 
than 1.5 kilograms of coffee cherry per 
tree, compared to between 2.2 and 3.3 
kilograms of cherry per tree elsewhere 
in the world, as reported by researchers 
Emile Kamwenubusa and Damian 
Guilleminault in a 2013 report. Using 
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another measure, the region is producing 
approximately 600 kilograms per hectare, 
whereas Colombia averages close to 900 
kilograms per hectare and Costa Rica 
1,500, according to a 2012 report by P&A 
International Marketing presented at 
an East African Fine Coffee Association 
conference. For farmers, low yields lead to 
a vicious cycle of low income, insufficient 

capital and low investment in inputs. 
Another challenge for producers in 

the region is the perplexing uncertainty 
surrounding price. Despite the presence 
of “floor prices,” there are many variables 
affecting the price farmers receive for their 
cherry. If there is scarcity one year, for 
example, buyers may pay above the floor 
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price. But how much more and when? Many farmers prefer to sell 
their coffee to the low-price commodity market and receive cash 
immediately, rather than sell to a coffee washing station (CWS)  
5 kilometers away and receive a premium of 20 francs per 
kilogram six months later. Sometimes a farmer is told he or she 
will earn a premium (to be paid later in the year) if the coffee sells 
for a high price, but this potential future payment is not certain. 

continued on page 32 
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A NEW FOCUS ON FARM-LEVEL ECONOMICS   (continued)

A farmer with Rwanda Trading Company gives a farmer field school 
training on best practices.  |  photo by Ruth Ann Church

Researcher Emile Kamwenubusa explains composting methods on a farm 
visit in Burundi.   |  photo by Ruth Ann Church
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continued on page 34 

In early 2014, Ceciae N., a coffee farmer in Rwanda, 
lamented, “Last fall (the washing station staff) told me there 
would also be a premium payment, but I have not seen that.” 

ROOT CAUSES AND 
POTENTIAL SOLUTIONS

In Rwanda and Burundi, the triple threat of PTD, low 
productivity and price uncertainty is entrenched, but experts and 
other stakeholders are finding that economics at the farm level 
can clarify the root causes of these problems and point to possible 
solutions. (These experts and stakeholders include researchers 
Kamwenubusa and Guilleminault, in a report commissioned 
by the nonprofit Trademark East Africa; Twin, a nonprofit 
working to create development through trade; international 
humanitarian aid agency Catholic Relief Services; and specialty 
coffee consultant K.C. O’Keefe; to name a few.) 
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A NEW FOCUS ON FARM-LEVEL ECONOMICS   (continued)

Red cherries from an early harvest in Rwanda.  
photo courtesy of Aniseh Bro

Rwandan coffees receive plenty of rain.  |  photo courtesy of Aniseh Bro
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In particular, an important issue found in the relevant literature 
is that the lack of farmer incentives can be a critical factor in how 
much farmers invest in their farms. Other terms for “incentives” 
include “farm-gate price,” “cherry price,” “premium” and, 
expanding one level down in the value chain, “parchment price.” 
Indirectly, the word “incentive” also refers to “cost to produce.” An 
incentive is only truly an incentive to a farmer if it is of greater value 
than the farmer’s cost to produce.

This is where the story of Rwanda and Burundi intersects with 
that of other coffee-producing countries struggling to improve 
producer incomes. All over the coffee-growing world, research is 
focused increasingly on understanding the decisions being made 
in the mountains—decisions about planting, inputs, husbandry, 
harvesting, washing and drying. In Rwanda and Burundi, decisions 
made at the CWS are an integral part of this top end of the supply 
chain, and their role also must be understood. (In Rwanda and 
Burundi, a growing number of CWSs are not owned by cooperatives 
but are run as private businesses, often more closely related to an 
exporter than to producers.) It seems the root causes may be found 
and eliminated in the region’s mountains.

To offer some historical background, a series of investments 
made by the United States Agency for International Development 
(USAID) in Rwanda and Burundi over the past 15 years often are cited 
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A NEW FOCUS ON FARM-LEVEL ECONOMICS | Addressing the Challenges Facing Coffee Farmers in Rwanda & Burndi   (continued)

An antestia bug, the suspected cause of potato taste defect, on a coffee 
cherry.  |  photo courtesy of Aniseh Bro

 A coffee leaf showing damage.  |  photo courtesy of Aniseh Bro
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continued on page 36 
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as factors in the two countries’ success in specialty coffee. 
Earlier USAID projects formed the basis for the $6 million 
Partnership to Enhance Agriculture in Rwanda through 
Linkages (PEARL) project that ran from 2000–2006. Michigan 
State University (MSU) researchers, helmed by professor 
Dan Clay, led the project in collaboration with Texas A&M 
University and the University of Rwanda. The goal was to 
rebuild capacity in Rwandan agricultural institutions and 
develop the agriculture sector. PEARL was responsible for 
building the first coffee washing stations in Rwanda and 
training coffee professionals to run them at the highest levels 
of quality.

At the end of the PEARL project, two things were clear: 
More work needed to be done in Rwanda, and Burundi 
was poised to benefit from an upgrade in coffee processing 
expertise. Therefore, the next phase of work saw the $6.6 
million Sustaining Partnerships to Enhance Rural Enterprise 
and Agribusiness Development (SPREAD) project in Rwanda 
(2006–2012), led by the Norman Borlaug Institute for 
International Agriculture at Texas A&M University, under the 
direction of Tim Schilling, and the University of Rwanda; and 
the approximately $17 million Burundi Agribusiness Project Researchers Dan Clay and Emile Kamwenubusa have taken on the challenges of 

PTD with a smile. |  photo by Ruth Ann Church
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(BAP; 2007–2012), in which MSU’s Dan Clay headed up the development 
of the coffee sector. (Other agricultural sectors also were included.)

Clay, who serves as director of global programs in sustainable agri-
food systems for MSU’s Department of Community Sustainability, 
spends about a third of his time each year in Africa conducting field 

A NEW FOCUS ON FARM-LEVEL ECONOMICS | Addressing the Challenges Facing Coffee Farmers in Rwanda & Burndi   (continued)

research. His work is highly respected among experts in the United 
States and abroad. Since BAP’s conclusion in 2012, he has been 
sketching out theories about the inter-relatedness of the issues 
outlined above. 

“PTD and low productivity could be directly linked, and both 

Rwanda, the land of beautiful, intensely cultivated hills.  |  photos courtesy of Michigan State University
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may be results of low inputs and poor practices 
at the farm and CWS levels,” he says. 

Even Clay, who has invested more than 25 
years of work in the region, remains concerned 
about what we don’t know. 

“Two significant areas require further 
investigation in the coffee sector,” he says. 
“Production practices and incentives are still 
not well understood. With clarification of what 
works and what doesn’t on the ground in these 
areas, we can avoid degrading a decade of suc-
cessful investments and instead increase the 
attraction for specialty coffee buyers.”

A 2013 study by Kamwenubusa and Guil-
leminault delves deeply into the subject of 
Burundi’s floor price, how it is set and whether 
it covers farmers’ costs. The study finds the cur-
rent system does not cover the farmer’s cost to 
produce and draws attention to inherent biases 
in the process for setting minimum prices. For 
example, outdated numbers on costs are used 
to compute floor prices. Incentives for Burundi 
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continued on page 40 

coffee growers often are so distorted that farmers routinely resell 
the subsidized pesticides they receive to local traders who report-
edly market them in Tanzania. A 2014 study by Murekezi, et al., 
mentions similar distortions in Rwanda’s price-setting system.

One potential opportunity lies in a quality-based payment 
approach. Currently, the floor price applies to all cherry sold in 
the fully washed channel, and there is no standardized system 
for paying higher prices for higher-quality cherry. However, 
numerous specialty coffee roasters have developed individual 
programs to pay premiums for higher-quality coffees, and a few 
are taking this concept a step deeper in risk for the roaster by 
tying premiums directly to farmer behavior instead of quality 
as measured by cup score, number of defects, or other criteria 
related to the product itself. MSU is exploring ways to evaluate 
the potential of programs that would operate on a larger scale to 
pay incentives for adopting evidence-based production practices.

F IGHTING PTD IN THE 
MOUNTAINS 

Progress also has been made on concrete ways to attack antestia/
PTD. Each of the examples below points toward preventative 
solutions at the farm or CWS level: 

 

  An analysis by Aniseh Bro, a Ph.D. candidate in community 
sustainability at MSU, compared CWSs in Burundi that received 
higher BAP support and adopted a higher percentage of the pro-
cessing technologies to those exhibiting fewer of the innovations 
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A NEW FOCUS ON FARM-LEVEL ECONOMICS   (continued)

Michigan State University researcher and Ph.D. candidate Aniseh 
Bro presents findings on potato taste defect at the Coffee Research 
Symposium in Kigali, Rwanda, in March 2014. |  photo by Ruth Ann Church
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promoted by BAP when the end survey was conducted 
in 2012. She found the odds of PTD incidence were 22 to 
102 percent higher for CWSs with lower levels of technol-
ogy adoption compared to those with the highest levels 
of adoption of the optimal techniques (pre-selection of 
cherry, floating cherry in tanks or barrels before depulp-
ing, tracing coffee day lots, eco-friendly depulping equip-
ment, pre-drying parchment, shaded tables to pre-dry 
coffee, pyramidal drying procedures, and installing waste 
water management technologies). This indicates that 
part of the solution to PTD lies in strict adherence to best 
practices by CWS staff. 

  Joseph Bigirimana, Ph.D., of the Rwanda Agriculture 
Board, continues to carry out a research program that was 
awarded to him as a “challenge prize” after the Collabora-
tion Colloquium—a session at the Coffee Research Sympo-
sium held in Rwanda in March 2014 geared to inspire new 
research on PTD. His team has completed lab tests on the 
effectiveness of organic produced-in-Rwanda pyrethrum-
based pesticides. Early results show organic pyrethrum 
is at least as effective as Rwanda’s current mineral-based 
pesticide, Confidor. This research can assist farmers in 
determining which pesticides to use against antestia.

  Mario Serracin, Ph.D., of Rogers Family Coffee, and 
his team of agronomists have been introducing integrated 
pest management (IPM) via farmer field schools in six 
coffee-producing regions in Rwanda for two seasons. Us-
ing participatory research with farmers, they have tested 
different methods of application and found targeted 

continued on page 42 

A NEW FOCUS ON FARM-LEVEL ECONOMICS | Addressing the Challenges Facing Coffee Farmers in Rwanda & Burndi   (continued)

The offices of ARFIC (Autorité de Régulation de la Filière Café), Burundi’s coffee development authority, in Bujambura.  |  photo by Ruth Ann Church

Rwanda Trading Company staff explain improvements and processes at a washing 
station in Rwanda’s Bugesera district.  |  photo by Ruth Ann Church

Isabella Sinamenyei manages ARFIC’s quality control lab for exportable coffee. 
photo by Ruth Ann Church
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continued on page 44 

spraying of Pyrethrum 5EW is effective, easy and well-accept-
ed by coffee farmers. This can help bring the right methods 
for pesticide application to farmers.

  Daniel Rukazambuga, Ph.D., has been leading his agron-
omy students at the University of Rwanda in a series of inves-
tigations related to antestia and coffee, including antestia-
fighting topics ranging from GIS mapping of PTD incidence 
to an assessment of birds as natural enemies of antestia bugs. 
Here we see the next generation of agronomists developing 
knowledge that can be shared with farmers for years to come.

A NEW FOCUS ON FARM-LEVEL ECONOMICS | Addressing the Challenges Facing Coffee Farmers in Rwanda & Burndi   (continued)

Researchers, government 

agencies and donors on both 

sides of the Atlantic have invested 

much work and millions of dollars 

into addressing the potato taste 

defect (PTD) in Africa’s Great Lakes 

region. Below are just a few of the 

projects presented at the Coffee 

Research Symposium in Kigali, Rwanda, in March 2014:

University of California, Riverside: Thomas Miller, Ph.D., professor of 

entomology, presented  “Microbes and coffee beans: curing potato taste 

defect.” Fungal and bacteria communities were analyzed by rRNA gene 

analysis. One fungus and two bacteria correlated strongly with potato taste. 

This implies that the bad taste of PTD is caused by microbe stress responses. 

When green coffee beans with taste defects were exposed to UV germicidal 

light, all of the surface microbes were eliminated along with the taste defect. 

This implies that the original taste defect was caused by the response of 

certain microbes to the stress of heating at the beginning of roasting. These 

studies are continuing.

Seattle University: Chemistry professor Susan Jackels, Ph.D., presented her 

research in two parts: “What do the volatile compounds in green coffee reveal 

about potato taste?” and “Where is the Isopropyl Methoxypryrazine (IPMP) 

in green coffee affected by potato taste?” This research relates to 3-isopropyl 

2-methoxypyrazine, which is a molecule known to produce an odor similar 

to potato skins. Research in the 1980s found IPMP to be 30 times higher in 

PTD coffee. Jackels’ research found that IPMP is found inside the PTD beans, 

but not on the surface. IPMP also was most concentrated in insect-damaged 

beans. Since the conference, Jackels has submitted manuscripts on her 

findings for publication and is now collaborating with Grant Cramer, Ph.D., a 

professor at the University of Nevada, Reno.

 

CIRAD/Icipe: Entomologist Regis Babin, Ph.D., presented “Bio-ecology of 

antestia bugs in East Africa: Ongoing research activities at Icipe’s coffee 

pest project, Kenya.” In the Murang’a region of Kenya, Babin’s group is doing 

field research looking at the impact of neighbor trees on coffee pests and 

their natural enemies, and characterization of antestia feeding habits using 

electrical penetration graph (EPG) techniques. Since the conference, potential 

projects related to insect trapping and scholarship opportunities for Rwandan 

researchers have developed. (CIRAD—Centre de Coopération Internationale 

en Recherche Agronomique pour le Développement—is a French research 

center working with developing countries to tackle international agricultural 

and development issues; Icipe is the International Centre of Insect Physiology 

and Psychology.)

A cupping held during the Coffee Research Symposium in Rwanda 
in March 2014 was organized by Artisan Coffee Imports, with lab 
space and operations donated by Starbucks and coffee donated by 
Counter Culture Coffee.  |  photo by Ruth Ann Church

Dr. Daniel Rukazambuga of the University of Rwanda and Dr. Mario 
Serracin of Rogers Family Coffee at the Maraba washing station in 
Rwanda, where the PEARL project started in 2000. |  photo by Ruth 
Ann Church

Rogers Family Coffee agronomists help train more than 180 
Rwandan farmers in six districts on integrated pest management 
methods.   |  photo by Ruth Ann Church

SOLVING THE 
POTATO TA STE 

MYSTERY
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A NEW FOCUS ON FARM-LEVEL ECONOMICS | Addressing the Challenges Facing Coffee Farmers in Rwanda & Burndi   (continued)

These are only a few of the relevant research highlights. Many 
other projects are underway in Rwanda, Burundi and the labs of top 
research institutions and universities. 

The critical decisions farmers make ultimately will come down to 
their expectations for return on time invested in coffee. These decisions 
deserve attention because the results are reverberating along the entire 
value chain. Look for MSU and other researchers to conduct pragmatic 
field research in the months and years to come. 

In the words of Rwanda’s new minister of agriculture and animal 
resources, Gerardine Mukeshimana: “We are known all over the 
world as producing good quality coffees, but we are not producing it 
consistently enough. This is why we will be investing in farmers and 
production.”

RUTH ANN CHURCH searches out great decaf coffee and also enjoys 

applying business and economics principles to coffee value chain problems. She founded 

her company, Artisan Coffee Imports, in 2009, offering great-tasting green decaffeinated 

coffee. Church is pursuing a second master’s degree in community sustainability at 

Michigan State University. She is a Q Grader and is co-chair of the Research and 

Education Committee for the International Women’s Coffee Alliance.
Rwanda’s future.  |  photo courtesy of Michigan State University

Isabelle Sinamenyei, president of the International Women in 
Coffee Alliance’s Burundi chapter. Sinamenyei also manages ARFIC’s 
quality control lab in Bujambura.|  photo by Ruth Ann Church

One of the key areas of investigation to improve productivity in Rwanda and Burundi is the role of gender in decision making at the farm level. 

Some of the work being conducted in this area is outlined below: 

  The Rwanda Women’s Leadership Program is a three-year joint effort be-

tween Michigan State University and the University of Rwanda, funded by the 

United States Agency for International Development and Higher Education for 

Development. The program is completing its goal of launching a gender-sensi-

tive Master of Science degree program in agribusiness. Located at the University 

of Rwanda, the curriculum was developed through faculty exchanges between 

the two schools. It was approved for launch by the Rwandan cabinet in January 

2015 and about 40 applications were received, 11 from women. This program will 

train a new generation of agribusiness specialists. 

  The Burundi chapter of the International Women’s Coffee Alliance (IWCA) 

continues to grow under a dynamic leader who, for the past three years, has 

helped women working in the coffee industry become organized. Isabelle Sina-

menyei, president of IWCA Burundi, handed out bonuses in December 2013 and 

2014 to farmers belonging to the IWCA chapter. The bonuses were earned by 

selling the group’s coffee at premium prices to buyers such as BD Imports. 

  A third group focusing on the gender issue in the region is Sustainable Har-

vest’s Relationship Coffee Institute, which is implementing a multi-year project 

for female coffee farmers funded by Bloomberg Philanthropies. The project 

launched in February 2014 at Let’s Talk Coffee Rwanda with the goal of increas-

ing the incomes of 3,500 female coffee producers from two districts in Rwanda.

G E N D E R  I N I T I A T I V E S


