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ANNEX A: FOCUS GROUP
DISCUSSION GUIDE

Uganda VA Focus Group Discussion Guide - ARCC/NCG

District Sub County Village Facilitator
Recorder:

N of Women in FG N of Men in FG Date FG

Start Time FG End Time

General Observations on FG (age, level of discussion [active or passive], consensus or division of opinion,
etc.)

INTRODUCTORY REMARKS (FOR CDO AND FACILITATOR)
THANK YOU: Thank you for taking time to meet with us today.

WHO WE ARE AND PURPOSE: We, the Nordic Consulting Group, are conducting a study to
learn about farming experiences in Uganda that will serve to inform future programs for agriculture in
the country. (Clarify, if necessary, that this is not related to direct funding to the community, but will
help the government and its partners plan activities across the country.)

CONFIDENTIALITY: As experienced farmers, we value your opinions. You can speak to us in
confidence as we will respect your privacy and not record your names.

TIME: The discussion will take approximately two hours. We want you to feel comfortable with this

interview. If at any time you feel uncomfortable or have a question please let us know.

IDENTIFY THE FIVE MOST IMPORTANT CHANGES IN FARMING PRACTICE
RELATED TO CLIMATE (Past 20 YEARS)

I. What are the major events that have occurred in this village over the last twenty
years that have affected agriculture? (This includes everything, prices, gardening, fruit trees,
gathering wild plants, aquaculture, fishing, animal husbandry, etc.)

2. When did the events occur? (Place them along the timeline on the year they occurred)
3. What was the duration of each event? (number of weeks, months or years—on the timeline)

4. What are the major crops you are growing today? 10 years ago? 20 years ago!? (List on
the timeline. Note if there have been changes and why)

5. What are the major farming changes that have occurred over these twenty
years? (Discuss then place on the timeline — up to |0 major changes)
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a. List all the field tasks you do for preparation of your fields? (clearing land, tilling soil,
fencing, etc.) [if tasks differ across their crops, take the 2-3 most important
crops they grow.]

b. List all the field tasks you do growing the crop, from planting to harvest (inputs of
seed, fertilizer, pesticide, planting, weeding, pest management, harvest). [be sure
identify how seed is selected and any change in varieties.]

c. List all post-harvest tasks you do including transport from fields, storage, processing,
and transport to markets.

d. How are these tasks different from how you farmed 10 to 20 years ago?

» List all changes in field preparation and why the changes.

= List all changes in growing the crop (planting to harvest) and why the
changes.

= List all changes in the post-harvest storage, processing and transport and
why the changes.

e. What have been the biggest changes in how much land you farm for different crops?
Yields? Where you farm? Who does the work?

f.  Did many farmers adopt this change? When and why did people make these changes?

6. List the changes above that are a result of changes in climate. What kind of change
in climate? (Flooding, drought, changes in temperature or rainfall, changes in onset of rains, length of
season)?

7. Which were the most significant climate related changes? (Identify and mark the five most
significant climate related changes in farming practice.)

EXPLORE THE CHANGES IN FARMING RELATED TO CLIMATE CHANGE:
VULNERABILITY AND ADAPTIVE CAPACITY

(In this section you explore how this change relates to livelihood assets. How did assets help people respond
to drought, floods, change in rain and temperature? What did people do who didn’t have the assets? How
have these assets been affected by the farming change?)

Now let’s talk about how these changes in farming practice have affected your life and
life in your community.

Change # |

. Why did the change in practice happen?

2. What difference has the change made in your community?

3. Did many farmers in the community benefit from the change? What have the benefits been?
Why some and not others?

4. Was the change bad for anyone in the community? Why?

5. What resources were needed to bring about the change?

A. EconomiclFinancial Resources
*  What financial resources were needed to make this change? Where did they come from?
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(formal or informal loans, micro-credit)

*  What resources in labor were needed to make this change? (change in family labor, paid labor,
other)

* How has the farm changed affected the income of families in the community? (increase,
decrease, other)

* Has the change had an effect on other livelihooods in the community? (shift to new crops,
new commercial activities, new income opportunities)

B. Natural Resources

* Has the change affected the use of land? (increase or decrease in land farmed, shift to new
areas)

* Has the changed affected water availability or supply? (water quality for drinking, source of
water)

C. Physical Resources
* Has the change affected farm tools or technology used?
* Has it affected the inputs used? (seed, fertlizer, pesticides, pest management)
* Has it affected storage, processing, or transport of crops?

D. Human Resources

*  What knowledge did you need to make this change? (local indigenous knowledge, introduced
from outside)

* Has it affected your food security? (more or less food to eat, sell, or buy)

* Has it affected the health and nutrition of families, changes in diet? (more or less diversity of
foods)

* Has the change affected the education of your children? (ability to attend school, ability to pay
school fees)

E. Social Resources
* Did it require community members to work together? Did you work through existing groups
or did you form new groups? What groups were they? (internal networks, families, CBOs)
* Did you receive support from other people or groups outside the community to do this?
(NGOs, private sector and govt.) VWhat groups? What did you receive!
* Is there anything else that helped people make these changes that we have not mentioned?

(Repeat the same questions for changes 2, 3, 4 and 5.)

EXPLORE THE CHANGES IN FARMING RELATED TO IMPACT ON MARKET
INFRASTRUCTURE

Impacts on Market Infrastructure
Have any climate events affected your roads, bridges, and ability to transport and sell your crops in
the market? When? Describe the destruction or damage of the infrastructure and duration.
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RANKING THE CHANGES IN FARMING

Please rank the changes in terms of how they have affected the food security, income, and wellbeing
of the community.

Concluding Remarks: Do you have anything to add to what you have said? Do you have any
questions for us? Thank you.
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ANNEX B: SURVEY
QUESTIONNAIRE

UGANDA CLIMATE CHANGE ASSESSMENT
AALRCC—ARD TETRATECH

USAID/UGANDA

HOUSEHOLD SURVEY QUESTIONNAIRE
NAME OF VILLAGE:

NAME OF SUBCOUNTY:

NAME OF DISTRICT:

NAME OF RESPONDENT:

STATUS OF RESPONDENT:
|. Head of household

2. Spouse of HH head

3. Child of HH head

4. Specify:

RELIGION:
I. Christian
2. Muslim

3. Traditional
4. Specify:

NAME OF INTERVIEWER:

DATE:

TIME START:
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TIME END:

HOUSEHOLD CODE:

. HOUSEHOLD CHARACTERISTICS

I
2
3
4
5
6
7
8

- — — — — — 0
A W NN — O
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Name

la. HOUSEHOLD MEMBERS CURRENTLY NOT RESIDENT
Relation to Sex Age  Student  Where Months Provide
HH Head Migrated Gone Support
I. Head I. Male l. Yes 201 1- I. Never
2. Spouse 2. Female 2. No I. Capital 2012 2. Regularly
3. Child 2. Other urban 3. Only in times of need
4. Parent 3. Other rural 4. Only during visits
5. Grandchild 4. International Money Food/other
6. Sibling items
Specify
2. PHYSICAL CAPITAL
2a. LAND ASSETS (2011-2012)
Type of Land Number of Total Area Type of Tenure Changes in Areas
Gardens (Last 10 years)
QTY Unit Direction Reasons
Cultivated  rainfed
gardens
Irrigated gardens
Fallowed lands
Forest/Tree land \\
Pasture land \\
Homestead plot \\
Area Units Type of Tenure Direction Reason for Change
I. Acres I. Owned I. Increased |. Economic situation
2. Hectares 2. Customary access 2. Decreased 2. Household needs
3. Meters? 3. Rented 3. No Change 3. Climate/environmental change
4. Sharecropped 4. Technology change
5. Borrowed 5. Specify
6. Specify
2b. CROPS (2011-2012)
Type of Area Amount Amount In Amount Value in  Changes in Area
Crop Cultivated Produced Stock Sold Shillings Cultivated
(last 10 years)
Qty Unit Qty Unit Qty Unit Qty Unit Type Reason
Crops
. Maize
2. Beans
3. Coffee
4. Cassava
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5. Millet

6. Sorghum

7. Groundnuts
8. Simsim

9. Potato

10. Sweet Potato
Il. Banana

2. Cotton

I3. Vegetables
4. Diverse Fruits
I5. Sugar Cane
6. Tobacco

I7. Pigeon pea
18. Green pea

Crop units:

I. Kilos

2. Sacks (100Kg)
3. Trays

4. Specify:

Area Units:
I. Acre
2. Hectare

3. Specify:

Change Type
I. Increased
2. Decreased
3. Location Change
4. No change
5. Specify:

Change Reason

I. Economic situation
Household size
Climate/environment
Market changes

Pests/disease

oA WD

Specify:
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2c. FISHING (2011-2012)

Fish Products Amount Amount Sold

Captured
Qty Unit Qty Unit
Fish products:

I. Tilapia

2. Perch

3. Specify:
Units:

I. Kilos

2. Sacks

Increased production

Decreased production

I

2

3. Technology change
4. Change in species
5

No change
6. Specify:
Reason:

I. Economic situation
Household change
Climate/environment
Change in stock availability
Market change

oA WD

Specify:

Value in
Shillings

Amount

Changes over last 10 years

Type Reason
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2d. LIVESTOCK (2011-2012)

Livestock Herd Lost Given to Sold Value in Herd Size Change
Type Size 2011-12  others 2011-12  Shillings (last 10 years)

(N) (N) (N) (N) Type Reason
Cattle
Sheep/Goats
Donkeys

Pigs \\
Poultry \\

Specify
Poultry= Type Change: Reasons:
Chickens |. Increased herd |. Economic situation
Ducks 2. Decreased herd 2. Climate/environment
Turkeys 3. No change 3. Feed availability/cost
Geese 4. Specify 4. Market change
Guinea fowl 5. Labor availability
6. Pests/disease
7. Specify
2e. LIVESTOCK PRODUCT SALES (2011-12)
Livestock Product Amount Produced Amount Sold Value in
Shillings
Qty Unit Qty Unit Amount
Milk
Cheese
Eggs
Skins/Hides
Unit:
I. Kilo
2. Liter
3. Units
4. Specify
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2f. ASSETS
Asset Type Number

Productive Assets

|. Storage buildings
. Corral/stable

. Tractor

Plow

. Oxen

. Sprayer

. Grinder/milling machine

o Nl Lt AW

. Irrigation pump
9. Fishing Nets

10. Boat

I'l. Trees (fruit)

2. Trees (wood)
Transportation Assets
13. Car

4. Motorcycle

I5. Bicycle
16. Truck
Consumer Assets
|7. Radio
18. TV
19. Cell Phone
20. Refrigerator

21. Furniture set (table/chairs)
Home assets:
Type Number Building Material Roofing Material
Semi-Permanent
Permanent
Building Materials: |. Mud/Thatch 2. Wood 3. Cement/Stucco 4. Block/brick
Roofing Material: I. Thatch 2. Iron sheeting 3. Wood 4. Tile 5. Cement 6. Fiberglass

Do you have electricity in your household? I. Yes 2. No
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3. FINANCIAL CAPITAL
3a. INCOME GENERATING ACTIVITY BY HOUSEHOLD MEMBERS

Income Family ID  Income Type Frequency Earnings
Episode Qty Unit Amount  Unit
l.
2.
3.
4.
5.
6.
7.
8.
9.
10.
Family ID: Income Type: Unit: Unit:

(from Table I) . Ag labor (off-farm) |. Day |. Day
. Non-ag unskilled labor 2. Week 2. Week
. Fishing labor 3. Month 3. Month
. Skilled labor 4. Year 4. Year

. Salaried professional 5. Episode

I

2

3

4

5

6. Salaried non-professional
7. Own business income

8. Handicraft

9. Charcoal making/sales

I

0. Specify

3b. SAVINGS AND LOANS
i Savings

Household participates in savings group: Yes No Since: (year)
Household has account in a bank: Yes No Since: (year)

Household member belongs to
rotating savings group : Yes No Since: (year)
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ii. Loans (2011-12)
Loan No.
l.

2
3.
4.
5

Loan Source:

|. Bank, formal lender
2.NGO

3. Informal lender

4. Friend/family

5. Specify

4. SOCIAL CAPITAL
4a. PARTICIPATION

Loan Source Purpose of Loan

Purpose:

I. Ag investment

2. Non-ag investment

3. Climate emergency
4. Consumption needs
5. Social needs

6. Specify

Amount

Do household members participate in the following types of associations/groups?
Yes/No Activities/Meetings

Type of Association

. Production association
. Religious committee

. Labor-sharing

. Culture groups

. Age groups

. Hunting group

. Sports club

00 N O 1 A W N —

. Rotating savings group

0

. School committee
10. Dancing/social groups

Specify:

Unit:

|. Day

2. Week
3. Month
4. Year

No. Times

201 1-12
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4b. Social Solidarity

Over the last year (2011-12) did you ever receive help or support from the following
groups?
Group Type of Support Frequency Reason
QTY Unit
Friends/Neighbor
Relatives
NGOs
Government
UN Agency
Specify:
Type: Unit: Reason:
|. Food sharing I. Week I. Environment crisis
2. Money 2. Month 2. lliness in family
3. Clothing 3. Year 3. Lack of food
4. Tools/seeds 4. Lack of money
5. Specify

Over the last year (2011-12) did you ever provide help to a neighbor/friend/family
member?

Type Frequency Reason
QTY Unit

5. FOOD SECURITY
5a. MONTHS OF FOOD INSECURITY (2011-2012)
In which months did the family experience inadequate food supplies?
JUN JUL  AGU SEP  OCT NOV DEC JAN FEB MAR APR MAY

Can you estimate what months your family usually experienced food insecurity five years
ago?

JUN JUL  AGU SEP  OCT NOV DEC JAN FEB MAR APR MAY

B-10 UGANDA CLIMATE CHANGE VULNERABILITY ASSESSMENT REPORT



What factors are responsible for the differences?

I
2
3.
4.
5

5b.

No difference

Change in household composition
Economic situation
Climate/Environmental situation

Specify

MORBIDITY EVENTS (2011-12)

Can you tell us if any household members suffered any illness over the last 12 months?

Family ID Type of lliness Duration Treatment Received
Member: lliness: Treatment:
From HH ID |. Diarrhea I. No treatment
2. Respiratory 2. Traditional healer
3. Malaria 3. Doctor at clinic/hospital
4. Fatigue 4. Pharmacist/drugstore
5. Measles, chickenpox, etc. 5. Herbs/local remedies
6. Heart/blood pressure 6. Village health teams
7. Specify 7. Specify
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5c. PATTERNS OF HOUSEHOLD FOOD CONSUMPTION

Type of food Over the last seven days how many
times did household members
consume the following food groups?

Cereals: including rice, bread, maize (posho), sorghum, millet?

Tubers: including sweet potato, yams, cassava, Irish potato?
Matoke?
Any dark green, leafy vegetables, including kale, spinach, etc.?

Any other vegetables including cucumber, radish, pepper,
string beans, cabbage, cauliflower, radish, onion?

Fruits that are yellow or orange inside, including papaya,
mango, passionfruit etc. ?

Any other fruits, including banana, avocado, citrus, apple,
orange, jackfruit, melon, tomato, dates?

Any meat, including beef, pork, lamb, liver, chicken, bush
meat?

Eggs?

Fresh or dried fish?

Legumes and pulses, including beans, groundnuts, peas?

Milk or milk product, including yogurt, cheese, butter, etc.?
QOil, fat, simsim?

Any sugar, honey?

Any other foods such as condiments, coffee, tea?

Any snacks or foods bought outside the house, such as soft
drinks, cakes?

5d. WATER AND SANITATION

What is the household source of water for drinking?
Village pump/faucet
Household well

Borehole/well in village

River/stream/lake

I
2
3
4. Borehole/well outside the village
5
6. Protected spring

7

Specify

What is the distance of a drinking water source from your place of residence?
Distance kms

Time to walk hours
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Does your residence have a protected latrine?

6. ACCESS TO EXTERNAL SUPPORT SERVICES

Over the last year have you maintained contact with the following institutions?

Agency

Agricultural Extension Service
Veterinarian Service
Health Clinic
NGOs
Others:
Unit:
|. Day
2. Week
3. Month
4. Year
Distance to the following institutions?
Institution Kms
Nearest major road
Market for production inputs
Market for products
Primary School
Secondary School
Health clinic

6. CLIMATE VARIABILITY AND TRENDS

Frequency
Times Unit

Hours

Over the last 10 years, which year stands out as the most difficult due to an extreme

climate event?

Year

Type of Event |. Drought 2. Flood 3. Storm/Wind 4. Pest Infestation

What were the impacts on your household?

|. Production impacts:
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2. Economic impacts:

3. Health impacts:

4. Environmental impacts:

What did you do at this time?

I. Cropping, fishing responses:

2. Livestock management responses:

3. Economic/financial responses:

4. Mobility/relocation responses:

5. Health responses:

During this time did you receive external support from government, NGOs, or aid agencies?
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Over the last 10 years, have you made major changes in your agriculture /fishing/ livestock
practices due to changes in climate?

THANK YOU!

OBSERVATIONS:
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ANNEX C: PHENOLOGICAL
REVIEW

(SORGHUM, COFFEE, SWEET POTATO, RICE, CASSAVA, MAIZE,
MATOOKE, AND BEANS)
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SUMMARY OF MODERATE TO HIGH PHENOLOGICAL IMPACTS
ON CROP PRODUCTIVITY, PESTS, AND DISEASES

SORGHUM

Impact on
sorghum
productivity
Striga Purple
witchweed
Striga
hermonthica
Sorghum aphid
Melanaphis
saccari
Colletotrichum
graminicola
Loose kernel
smut
Sphacelotheca
cruenta

Head smut
Sporisorium
reilianum
Maize dwarf
mosaic virus

(MDMV)

COFFEE

Impact on coffee
productivity
Coffee leaf rust
(CLR)

Hemileia
vastatrix

SWEET
POTATO

Impact on
sweet potato
productivity
Sweet Potato
Butterfly
Acraea acerata
Anthracnose,
Blight

C-2

High to very high potential for decrease in productivity, particularly during seed germination
and initiation as well as emergence and seedling growth. However, shows remarkable
adaptability in later developmental stages.

Moderate potential for increase in prevalence, particularly under warmer than normal
temperatures and decreased rainfall scenarios.

Moderate potential for increase in prevalence, particularly under decreased rainfall and
warmer than normal temperature scenarios.

Moderate potential for increase in prevalence, particularly under increased rainfall and
warmer than normal temperature scenarios.
Moderate potential for increase in prevalence, particularly under increased rainfall and
warmer than normal temperature scenarios.

Moderate potential for increase in prevalence, particularly under increased rainfall and
warmer than normal temperature scenarios.

Moderate potential for increase in prevalence, particularly under decreased rainfall scenarios
and warmer than normal temperatures.

Moderate to high potential for decrease in productivity, particularly during seedling
production and planting and emergence and seedling growth and root development phases.
Low to moderate potential for increased prevalence, particularly under increased rainfall and
warmer than normal temperature scenarios.

Slight potential for decrease in productivity. Most developmental stages counter climate
change adequately.

Moderate potential for decreased prevalence, particularly in shoot growth, leaf development
and vine growth and maturity phases.

Moderate to high potential for increased prevalence, with particular sensitivity to
temperature.
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Alternaria
bataticola

RICE

Impact on rice
productivity
The African
armyworm
Spodoptera
exempta
Bacterial leaf
blight
Xanthomonas
oryza pv. oryza
Blast Pyricularia
oryzae,
Magnaporthe
grisea

CASSAVA

Impact on
cassava
productivity
Cassava
bacterial blight
Xanthomonas
campestris
manihotis
Cassava
anthracnose
disease (CAD)
Colletorrichum
gloesporoids
manihotis

MAIZE

Impact on maize
productivity

MATOOKE

Impact on
Matooke
productivity

Moderate potential for decrease in productivity, particularly in the reproductive stages of
panicle initiation and development, and flowering.

Moderate potential for increased prevalence, particularly sensitive to water availability and
will possibly decrease in prevalence under warmer than normal conditions.

Moderate potential for increased prevalence, particularly with greater rainfall and warmer
than normal temperature. scenarios.

Low- to moderate potential for increased prevalence, particularly with greater rainfall and
warmer than normal temperature scenarios.

Very slight potential for decreases in productivity.

Moderate potential for increased prevalence, particularly under increased rainfall and warmer

than normal temperature scenarios.

Moderate potential for increased prevalence, particularly under increased rainfall and warmer

than normal temperature scenarios.

Moderate potential for decreases in productivity, particularly during leaf development, stem

elongation, flowering, and anthesis. Potential for increases in productivity under increased
rainfall scenarios. Combination of heat and drought can impact plant development.

Moderate potential for decreases in productivity, particularly in the reproductive stages of
inflorescence development and fruit development. Moderate increase in rainfall may
potentially increase productivity during vegetative stages.
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Banana weevil Moderate potential for increased prevalence, particularly under increased rainfall and warmer

Cosmopolites than normal temperature scenarios.

sordidus

Anthracnose Moderate potential for increased prevalence, particularly under increased rainfall and warmer
Colletotrichum than normal temperature scenarios.

musae

Black Sigatoka Moderate potential for increased prevalence, particularly under increased rainfall and warmer
Mycosphaerella than normal temperature scenarios.

fijiensis

Yellow Sigatoka Moderate potential for increased prevalence, particularly under increased rainfall and warmer
Mycosphaerella than normal temperature scenarios.
musicola

BEANS

Impact on beans High to very high potential for decreases in productivity under variable precipitation and
productivity temperature scenarios.
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SORGHUM

Vegetative Stages Reproductive Stages
. . Culm
Growing Point . Hard-Dough
Seed Emergence and | 3-and 5-leaf ) o elongation,
Phenologi . ; Differentiation Stage and
Germination Seedling Stages. Root bloom stage i .
cal stages o and Floral Physiological
and Initiation Growth. Growth S and Soft-Dough ]
initiation Maturity
Stage
3 3 3 3 3 3
Climatic — £ — £ — £ — £ — £ — £
. £ a £ a £ a £ a £ a £ a
variables £ £ iE £ iE £ iE £ iE £ iE £
& (L & (L & (L & (L & (L & (L
Assumed c c c c c c
change < S < S < S < S < S < S
8 v 3% £ g 3% £ o 3F Elg 3 E g 3E £ g §EOE
from 9 4 6 _rc—- 9 2 &5_+_ 9 2 5_+v_|9 @ &5_L_ 9 2 &5___ ¢ @ &_, _
I 9 £ S0 & « 0O £ S0 8 « O £ 0 9] «© O £ S0 8 « 0O £ S0 8 « 9 £ o &
normal 9 5 Cc Eg E ¢ 5 cEgE ¢ 5 CEQElQY® 5 cEQE Q@ 5 cEg E @ 5 £ Ej E
N 0 0 £ 505 0 90 L5085 ¢ 0 L5050 ¢ 90 L5065 ¢ 9 L5085 0 0 L5005
condition £ 0 ; cU ¢ £ o ; cU ¢ £ o ; cO ¢l £ 0O ; cO ¢ £ o ; cU ¢ £ o ; cO ¢
Impact on
sorghum . . . . 00 - -lo - 0o - 0 - - 0 0o - - .
productivit
)/23

SORGHUM PESTS AND DISEASES

Culm
Growing Point . Hard-Dough
Seed Emergence and | 3-and 5-leaf ) o elongation,
Phenologi . ; Differentiation Stage and
Germination Seedling Stages. Root bloom stage ) .
cal stages d Floral Ph I I
L and Flora ysiologica
and Initiation Growth. Growth o and Soft-Dough ]
initiation Se Maturity
age
It It It It It It
Climatic £ ; £ ; £ ; £ ; £ ; £ -
variables e & e g e g e g e g e g
[ [ [ [ [ [
[ [ [ [ [ [
Assumed — e — e e — e — e — e
i) i) [ C s i) C s
change - 8 . E€E g % L.EE€E g % . ESE |y % _.EE § B _EE g B _EE
from 8 8 06— 2% 8 do0.— 8 8 o188 8 06— % & do.— 8§ & 0o —
I 9 £ co & « 9 £ co 8 o O £ co 8] « 9 £ co0o 8 o 9 £ co 8 o O £ co &
0o S c o° E © S C o° E © S © -5 El 9 S C o° E © S C o° E © S C o E
normal FT] c 0 b 3] c 0 b 3] c 0 b 3] c 0 b o c 0 2 o c o
0 0 £ 805 U 0 £ cE0pg ¢ 0 LS80l vc 0 ££cE0p5 o 90 LcE0g ¢ 0 LS80 p
condion £ O SE02 = 03s02 = 03s02e o308 = 03508 = o350

Determinations in the impact on crops and pest/diseases are based on the mean annual temperature projected to increase between 1.0 and
3.1°C by the 2060s.Models project overall increases in the proportion of rainfall that falls in ‘heavy’ events (i.e., with greater intensity). For

this project - projected increases in rainfall are considered as “wetter” dry season and “slightly drier” first rainy season. Temperature
increase is expected to increase in | °C by 2030.

Emergence is also impacted by vigor of seeds.

Damage at the five-leaf stage, can seriously reduce yields if they are not corrected.
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SORGHUM PESTS
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S. hermonthica occurs in general under conditions of low fertility.

Sorghum is very susceptible to damage by storage pests, in particular the rice weevil (Sitophilus oryzae), the flour beetle (Tribolium
castaneum) and the grain moth (Sitotroga cerealella).

Older plants (over 30 days after seedling emergence) are generally not damaged by the shoot fly, unless the number of insects increase.
Outbreaks occur in the rainy season, especially after periods of prolonged drought.
This species is most important at altitudes below 1500 meters above sea level

Bug-damaged kernels become infected by secondary pathogens that further deteriorate grain quality
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FUNGAL DISEASES
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Rain splash can disperse spores within crop canopy. Pathogen persists on and in seed, crop residues.

Caution must be taken at harvest time since galls are broken and spores can contaminate the outer surface of other kernels.
Spores of fungus are carried on the seed and germinate soon after the seed is planted

Plants become infected while in the seedling stage but evidence of infection is not apparent until heading time

Hot soil temperatures and low soil moisture during the post-flowering period favor pathogen infection.

Conditions favoring the disease are relative humidity greater than 80%.

Under warm, humid conditions disease may cause serious damage by killing all leaves before plants have matured.

Wild and cultivated grasses can serve as sources of infection.

UGANDA CLIMATE CHANGE VULNERABILITY ASSESSMENT REPORT

C-7



VIRAL DISEASES
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Aphids are the vectors and are related to MDMV infection.

Determinations in the impact on crops and pest/diseases are based on the mean annual temperature projected to increase between 1.0 and
3.1°C by the 2060s.Models project overall increases in the proportion of rainfall that falls in ‘heavy’ events (i.e. with greater intensity). For

this project - projected increases in rainfall are considered as “wetter” dry season and “slightly drier” first rainy season. Temperature
increase is expected to increase in | °C by 2030.

20

Coffee seeds have slow and non-uniform germination and seedling growth, and they are sensitive to desiccation. Emergence depends on
soil temperature.

2 Frequent rainfall causes continuous flowering in coffee plants.

2 Arabica coffee plant responds sensitively to increasing temperatures, specifically during blossoming and fruit development, Robusta coffee is

better adapted to slightly higher temperatures, but is much less adaptable to lower temperatures.
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COFFEE PESTS AND DISEASES
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B In Uganda can have up to 8 generations a year. Prolonged dry season can increase the population numbers. CBB attacks both Arabica and

Robusta coffee.

*  Arabica coffee is the most preferred and principal host plant, but other host plants also include Robusta coffee (though in lower degree).

% Ants are commonly associated to scale infestation. The soft green scales are common but minor pests of Arabica coffee
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26

Severe infestation may lead to loss of quality, failure of berries to ripen. Mealybug can be controlled by increasing the shade in plantations,

which is undesirable for Robusta coffee but suitable for Arabica at high altitudes.

27

2
disease resistant Robusta coffee

29

Arabica and Robusta coffees.

mostly but Robusta is also listed as a host.

Losses due to BBC can be as high as 100% of the total crop. It attacks Arabica coffee preferentially.

Rainstorms of 7.5 mm or more are needed to cause disease outbreak. Some countries have replaced much of their Arabica coffee with

Berries often drop from the branch at an early stage of the disease. This is a characteristic feature of coffee berry disease. Affects both

Coffee wilt has spread to all Robusta growing districts in Uganda.

Seed from infected berries may contain the pathogen and seed-borne infection is one way in which the disease is spread. Affects Arabica
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SWEET POTATO
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SWEET POTATO PESTS AND DISEASES
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Determinations in the impact on crops and pest/diseases are based on the mean annual temperature projected to increase between 1.0 and
3.1°C by the 2060s.Models project overall increases in the proportion of rainfall that falls in ‘heavy’ events (i.e. with greater intensity). For
this project - projected increases in rainfall are considered as “wetter” dry season and “slightly drier” first rainy season. Temperature

increase is expected to increase in | °C by 2030.

Sweet potato is sensitive to drought at root initiation stage (50-60 days after planting).

If the ground has been in sod the preceding season, soil insects such as wireworms and grubs can be a problem.

In the case that rainfall is too heavy, too much water is harmful and reduces yield and quality.
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They are more damaging as vector of virus diseases
Aphids are vectors of virus diseases.
Important pest in relatively dry areas. Heavy rains and very dry conditions can decrease survival of young larvae and pupae.

Attack by nematodes may greatly increase the severity of bacterial, Fusarium and Verticillium wilt diseases

4 This disease is caused by a combination of sweet potato feathery mottle virus (SPFMV) and sweet potato chlorotic stunt virus (SPCSV).

Impact on plants is related to infestation of the vectors.

# Aphid-transmitted potyvirus. Impact of disease relates to ability of the vector to infest plants.
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SPCSV is a crinivirus transmitted in a semi-persistent manner by vector whitefly Bemisia tabaci

SPSVV transmitted by whitefly B.tabaci, needing feeds of several hours to acquire or transmit efficiently.
SPMMV is also transmitted non-persistently by the whitefly B. tabaci.

Pathogen remains in the soil on plant debris and weeds.

Require wounds and necrotic tissue for infection of sweet potato storage roots
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4 Reports indicated that disease and lesion size intensify with altitude.

*  The presence of organic matter in the soil can favor attack.

4 Determinations in the impact on crops and pest/diseases are based on the mean annual temperature projected to increase between 1.0 and
3.1°C by the 2060s.Models project overall increases in the proportion of rainfall that falls in ‘heavy’ events (i.e. with greater intensity). For

this project - projected increases in rainfall are considered as “wetter” dry season and “slightly drier” first rainy season. Temperature
increase is expected to increase in | °C by 2030.

%0 Some models predict that grain yield can decline by 10% for each 1°C increase in growing-season minimum temperature in the dry season,

whereas the effect of maximum temperature on crop yield was insignificant. However, the effects of small increases in temperature
associated with global warming are still poorly understood.
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RICE PESTS AND DISEASES
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! Cloudy, humid weather with frequent rain or mist favors insect build-up more than heavier, less frequent rainfall does.

52 Later-planted fields at highest risk of infestation. Lowlands have higher infestation risks.

3 Periods of drought followed by heavy rains sustain the development of the insect pest.

% Severe attack is likely to occur when water levels are low.
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Vectors of the Rice Yellow Mottle Virus

Well adapted to flooded conditions and can survive in waterlogged soils.

Severe winds, which cause wounds, and over fertilization are suitable factors for the development of the disease
In temperate regions, the pathogen can survive over seasons in infected crop residues or in seeds..

RYMV causes severe infections mainly in irrigated rice and is transmitted by beetles (Sesselia pusilla, Chaetocnema pulla, Trichispa sericea
and Dicladispa viridicyanea) and mechanically. It is not seed transmitted.

Infection is related to ability of the vector to feed on the plants
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CASSAVA PESTS AND DISEASES
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¢ Determinations in the impact on crops and pest/diseases are based on the mean annual temperature projected to increase between 1.0 and
3.1°C by the 2060s.Models project overall increases in the proportion of rainfall that falls in ‘heavy’ events (i.e. with greater intensity). For

this project - projected increases in rainfall are considered as “wetter” dry season and “slightly drier” first rainy season. Temperature
increase is expected to increase in | °C by 2030.

€2 Cassava is one of the most resilient crops. For example, can be grown in extremes of rainfall; however, it does not tolerate flooding.

Caution needs to be taken in areas where soils get waterlogged (e.g. lower valleys and depressions).
63

It is reported that about 54% of the cassava growing areas are constrained by high acidity and low soil fertility. However the crop is highly

tolerant to low pH and aluminum. It is also reported that 10% of the cassava area in Africa is constrained by shallow soil depth or texture,
and another 4% by poor drainage.
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¢ Age of the host plant has influence. Young plants are more exposed and susceptible to CGM attacks than older plants.

¢ Some reports indicated that can be responsible for the transmission of the bacterial burn of cassava

Scales are vulnerable to drowning and sweep off the host in heavy rains and high winds.

¢ Vectors responsible of cassava brown streak virus (CBSV) transmission

€ Severity of symptoms is influenced by drought episodes.

¢ Virus symptoms are observed in roots but infection not connected with climate but related to vector’s activity (whitheflies).

7 Virus infection relates to activity and survival of vector Whitefly (B. tabaci)
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72

Often fungi infections are facilitated through previous wounds in the plants caused by pests or farming tools.

Dead cassava stems and leaves with the fungus serve as sources of disease if they are not destroyed after root harvest.
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73 Determinations in the impact on crops and pest/diseases are based on the mean annual temperature projected to increase between 1.0 and
3.1°C by the 2060s.Models project overall increases in the proportion of rainfall that falls in ‘heavy’ events (i.e. with greater intensity). For

this project - projected increases in rainfall are considered as “wetter” dry season and “slightly drier” first rainy season. Temperature
increase is expected to increase in | °C by 2030.

7 Some models report that warming conditions associated with increased greenhouse gases can lead to reductions in the potential
productivity of maize for the years 2050 and 2080 by up to 30%. The main effect of drought in the vegetative period is to reduce leaf

growth, so the crop intercepts less sunlight. On the other hand, waterlogging for more than 24 hours can kill the crop (especially if
temperatures are high).

> Maize crop can tolerate a wide range of temperatures (from 5 to 45°C), but very low or very high temperatures can have a negative effect
on yield. But maize varieties do differ significantly in their temperature responses.
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MAIZE PESTS AND DISEASES
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76 Climate projections for Uganda were estimated using mean climatology of the four general climate models (GCMs) available from

futureclim.info

77 As related to survival of vectors (Maize Leafhopper) Cicadulina mbila, C. storeyi, C. bipunctella zeae, C. latens and C. parazeae

8 As related to survival of vector (small brown planthopper) Laodelphax striatellus

7 Between 1200 and 2600 meters; has an increased importance at the higher altitudes.

8 It occurs in low to mid-altitude areas (1230 m altitude and below).
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Head smut can cause extensive economic damage in areas where maize is cultivated frequently and the growing season is characterized by
dry and hot conditions.

& High humidity, temperatures between 22 and 30°C and overcast, cloudy days impact disease severity. The crop is most vulnerable to GLS
following full canopy development which results in high relative humidity within the crop canopy
83

The pathogen overwinters on infected crop debris left on the soil surface and therefore Turcicum leaf blight tends to be more prevalent
where reduced tillage methods are employed

8 Determinations in the impact on crops and pest/diseases are based on the mean annual temperature projected to increase between 1.0 and
3.1°C by the 2060s.Models project overall increases in the proportion of rainfall that falls in ‘heavy’ events (i.e. with greater intensity). For

this project - projected increases in rainfall are considered as “wetter” dry season and “slightly drier” first rainy season. Temperature
proj proj Y ghtly Y P
increase is expected to increase in | °C by 2030.
8  Reported that between 1996-2006, banana production fell by 78%. Decline in production and productivity has been attributed largely to
P P! Y P P Y gely
soil degradation. Soil degradation is possible when excessive rainfall occurs.
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MATOOKE PESTS AND DISEASES
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8  Climate projections for Uganda were estimated using mean climatology of the four general climate models (GCMs) available from

futureclim.info

&  Reduced production and growth of suckers (keikis) occurs when parent plants are heavily damaged

#  May reduce vigor of sucker growth for new trees and delay rate of fruit development

#  Taxon Xanthomonas vasicola pv. musacearum was formerly known as Xanthomonas campestris pv.musacearum)
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% Infection by M. fijiensis can reduce banana yields by more than 50%.

' Black Sigatoka is the more serious of the Sigatoka diseases as the symptoms emerge on younger leaves

2 In Uganda, the disease is common on East African highland cultivars and is often seen in association with black leaf streak. The resulting

leaf spot complex has been estimated to reduce yields of matooke
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% Determinations in the impact on crops and pest/diseases are based on the mean annual temperature projected to increase between 1.0 and
3.1°C by the 2060s.Models project overall increases in the proportion of rainfall that falls in ‘heavy’ events (i.e. with greater intensity). For
this project - projected increases in rainfall are considered as “wetter” dry season and “slightly drier” first rainy season. Temperature
increase is expected to increase in | °C by 2030.

% Some models report that warming conditions associated with increased greenhouse gases can lead to reductions in the potential
productivity of beans for the years 2050 and 2080 by up to 30%.

% Crop does not tolerate prolonged periods without rainfall, so to obtain a reliable yield in drier areas supplementary irrigation can be
required.

% Climate projections for Uganda were estimated using mean climatology of the four general climate models (GCMs) available from
futureclim.info

97

Risks of bean damage by bruchids in East African traditional storage facilities is possibly the single major reason why farmers do not grow
large quantities of beans
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% Some reports indicate that A. obtectus and Z. subfasciatus are the most important insect pests in stored beans in Africa.

* Include species Ophiomyia phaseoli, O. spencerella, O. Centrosematis When mature plants are infested, insect damage is only confined to the
leaf petioles.

1% Crop losses are related to the size of aphid populations, and smaller peak aphid numbers occur on plants grown with narrow row spacing

' important pest of common beans in East Africa
%2 Plant to plant spread of the disease is by farm tools, insects or water splash

'% The disease is favored by high moisture and moderate temperatures (20-25°C).

14 Severely infected plants commonly wilt and die.
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LEGEND
+ Favorable conditions expected to increase productivity of crops; increase pest/disease attacks on crops
0 Little or no influence or impact expected

- Non-favorable conditions expected to decrease productivity of crops; decrease pest/disease attacks on crops

Note: Indicators of impact are extrapolated from existing literature and do not necessarily represent a level of confidence in the results.

'%Pplant stunting also may be evident, especially if plant infection and high temperature stress occurred during the seedling stage
1% Halo blight is a major disease of beans throughout the world

"7 Crop rotation and clean tillage (for example, plowing) will be need to help reduce the risk of disease.

1%8 BCMYV infection relates to vector.BCMV can be seed-borne and is transmitted by at least 12 species of aphids

199 BYMYV infection relates to vector. BYMV is not seed-borne and is spread in a persistent manner by more than 20 species of aphids.
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ANNEX D: VALUE CHAIN
ANALYSIS THROUGH A CLIMATE
CHANGE LENS

1.0 COFFEE

INTRODUCTION: UNDERSTANDING THE VOLATILITY OF THE
GLOBAL COFFEE MARKET

Coffee has historically been the “engine” of the Ugandan economy, providing over 80 percent of the
country’s export earnings through the 1970’s and 1980’s. Annual earnings from coffee exports peaked in
the 1976-77 coffee year fetching US$558 million. Export earning share has since fallen to less than 20
percent of the export portfolio, as other "non-traditional exports” have expanded.

There have been innumerable studies and recommendations written about coffee in Uganda ranging
from predictions of doom and gloom, to rosy enthusiasm. The reality is that coffee is a highly dynamic
and volatile commodity, in fact it is the second most traded commodity in the world, second only to
petroleum. On the production side, the global composition of the market has changed dramatically over
the years. Brazil is still the largest coffee exporter, but Vietnam entered production in a massive way and
tripled its production in the 1990’s becoming a major producer of Robusta. (Robusta in Vietnam is
produced as an intensive monocrop under irrigation with fertilizer applications reportedly in excess of
2mt per ha resulting in coffee yields of 3.5t/ha, the highest anywhere.) Indonesia is the largest producer
of washed Arabica, while Honduran coffee has emerged as a specialty coffee due to its unique climate
and soils. Uganda is generally placed among the ten largest producers in the world, and as the second
largest African producer (after Ethiopia). Uganda provides 3 percent of the world traded coffee and 9.1
percent of all the Robusta (ICO export data from 2001) but quantities exported have fluctuated widely
over the years as shown in the figure below.

On the demand side, significant volatility in global production, makes for cor-responding volatility in the
inter-national price of coffee (Figure 2-1119). Severe weather such as a frost or drought in a major
producing country like Brazil can affect the international market for coffee for years, restricting supply
and pushing price upward. Because coffee is a perennial crop and new trees take 3-4 years to mature,
production takes time to respond to global price incentives.

"% Source: Bache, London. Courtesy of Café Africa
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FIGURE I-1. NEW YORK EXCHANGE COFFEE PRICES ($/MT) 1973-201 |
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To compound matters, coffee is almost exclusively processed in the consuming countries, and the
market power in the value chain is highly concentrated. The United States is the world’s largest
importer of coffee. Kraft, Nestle, Procter & Gamble, and Sara Lee are the major roaster companies and
account for purchases of about 50 percent of all annual global coffee production.

The good news is that demand for coffee is generally price inelastic: When coffee prices rise, people do
not reduce their coffee consumption proportionally; when coffee prices fall, consumer demand for
coffee does not proportionally increase to any great extent. Since global carryover stocks have been
largely depleted, and overall demand is rising faster than supply (as illustrated in Figure 1-2.), the market
is projected to continue to grow and prices to continue their upward trend for the foreseeable future,
but year to year variability is expected. The cyclical nature of coffee production with alternating high and
low periods can also clearly be seen in the figure below.
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FIGURE 1-2. GLOBAL COFFEE SUPPLY AND DEMAND PROJECTIONS 2010-2020
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In Uganda this translated into a recent boom in Coffee as depicted in the Figure -3 below. The share of
coffee in total export earnings increased from 17.5 percent in 2010 to 21.6 percent in 201 . Quantity
(mt) exported rose by 18.3 percent that year, but Coffee earnings increased by 68 percent (from US $
283.9 million in 2010 to US $ 466.6 million in 201 1) on account of improved international market prices.

FIGURE |-3. COFFEE TRENDS IN UGANDA 2001-2011
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Thus coffee is not only the most important export commodity in Uganda but also a highly dynamic and
volatile commodity on the international market. This makes a value chain analysis based on a desk
review challenging, because facts and their interpretation are highly time bound and subject to change
over time. The policy environment has a big impact on the coffee value chain in Uganda.

A BRIEF HISTORY OF COFFEE IN UGANDA

FIGURE 1-4. UGANDA'S COFFEE EXPORTS 1961-2011 IN 60 KG BAGS ('000)
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Sources: 1961-2008 data - USDA
Uganda’s coffee exports have varied widely since independence as shown in the graph to the right. This

has been a function of weather variability, changes in national economic policy and the changes in
international markets demand and price, all of which combine to significantly alter the incentive
structures for farmers.

Basically coffee in Uganda has gone through four major periods which are characterized as follows.
a. Colonial And Early Independence Period

Uganda is the original home of Robusta coffee, while Arabic originated in Ethiopia. The explorer John
Hanning Speke writes about coffee berries being cooked as soup during his visit to Uganda. Wild
indigenous varieties of coffee can still be found in the foothills of Rwenzori Mountains where they are
harvested as a specialty coffee marketed as “Kibaale Wild”. (Sayer, 2002). Coffee was promoted by the
colonial government, first as a plantation crop and later as a smallholder cash crop. The country was
zoned for cash crop production with the central zone being allocated for coffee promotion. The first
Coffee Board was established in 1929, which evolved into the Coffee Marketing Board in 1959. (Sayer,
2002, Geoff, 2002).

During the early Independence period coffee marketing was managed through top down marketing
cooperative societies/unions, who purchased coffee from farmers on behalf of the Coffee Marketing
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Boards which was a Government run parastatal that had monopoly rights over coffee. (Geoff, 2002). In
this period, most of the inputs were provided to farmers through cooperatives, which also provided
processing facilities, credit for inputs, organized blanket spraying for pest control, fixed the pre-
announced buying price, thus providing easy access to the market (Geoff, 2002). Coffee did not change
hands from the cooperatives until it was sold to the exporter making the chain shorter. The coffee
Marketing Board was the sole exporter (Akiyama, 2001). Forward sales arranged by the Coffee
Marketing Board (CMB) with importers provided for price stabilization. Payments were adjusted
depending on the quality of coffee supplied, providing incentives for quality control by farmers, and
ensuring a high reputations and premium price for Ugandan coffee.

b. Collapse of the Cooperative System Under Amin

After the Amin coup in 1972, the management of cooperatives and the CMB deteriorated rapidly, and
problems that had begun to emerge in the cooperative system became deeply entrenched. Payments to
farmers were laborious, there was delayed delivery of coffee to the importers (Geoff, 2002), quality
incentives went to the cooperatives not the farmers, payments were usually late and resources were
siphoned at all the stages in the chain (Nana, 2010). Smuggling of coffee across into Kenya became
rampant, and official Ugandan exports began a steady decline. After the fall of Amin, the Obote
government tried to revive the cooperative system, but it was plagued by corruption, and runaway
inflation. The black market took over the economy making officially priced exports unattractive on the
global market. The civil strife in the mid-1980’s further disrupted the economy.

c. Early Liberalization

The NRM government came into power in 1986 with promises to liberalize the economy and allow the
currency to float freely on the international market. The CMB was deprived of its monopoly power in
1991 at the recommendation of the World Bank and multilateral agencies. It struggled to compete in the
new environment but suffered massive losses and eventually collapsed in the late 1990’s. The Uganda
Coffee Development Authority (UCDA) was established to oversee research, quality assurance and the
marketing of coffee in Uganda (UCDA, 2010, Bigirwa, 2005). The government abolished the 25 percent
excise tax levied on coffee sold at over UGX 1500 per kilo. Actors in the chain were free to contract as
they pleased. Licensing requirements were made very low, coffee started to be bought anywhere and in
any form. The cooperative sector disappeared, except the Bugisu Cooperative Union (BCU) [The
World Bank, 2010; Gerrit, 2005]. Bank of Uganda stopped lending crop finance although it allowed joint
finance and investment ventures of the foreign companies and mandatory export floor prices were
abolished. Farm gate prices for the farmers increased and many players especially traders, middlemen
joined the chain (The World Bank, 2010). Inexperienced and opportunistic traders made short term
gains but the quality of Uganda’s coffee declined, because pricing was not differentiated according to
quality (Geoff, 2002). There was a sharp decline in the government extension services, area wide
spraying and coordinated input distribution was no longer possible once the CMB monopoly was
broken. This especially affected Arabica production which requires much higher levels of management
and pest control. The share of Arabica coffee in Uganda’s exports declined significantly, and they no
longer enjoyed the price premium they previously commanded.

The collapse of the international Coffee Agreement in 1989 ushered in a massive expansion in global
production during the 1990’s, especially in Vietnam, and a collapse of the world market prices in the face
of the resulting supply glut. Prices reached their all-time low in 2001-02. In disgust many Ugandan
farmers abandoned their coffee plantations and stopped looking after their trees. This exacerbated the
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fall in coffee quality, further undermining the reputation of Ugandan coffee, and the prices it could
command on the international market. The problem was further exacerbated by serious attacks of
coffee wiltl | | which further decimated production.

The abolition of the Coffee Marketing Board under structural adjustment meant that producers sell
atomistically into commodity markets. Many multinational companies started investing in Uganda coffee
with some, like Neumann integrating vertically. The collapse of the centralized agricultural extension
removed one major form of governance and quality control from the bottom end of the value chain.
Because smallholder coffee farming is highly fragmented, farmers lack the capacity negotiate a higher
share of value chain rents. They are price takers in the commodity market and lack a central champion
to negotiate on their behalf.

Access to credit to purchase coffee from the producers became a major constraint for the remaining
cooperatives and small exporters, especially given the high prevailing interest rates. Cooperatives
became dependent upon pre-finance deals with overseas importers for cash. The liberalized Ugandan
coffee market gradually became dominated by big international traders who have ready access to cheap
capital and who sell on to the international roasters.

d. A Strengthened Private Sector

In response to the coffee collapse of 2002, the Ugandan Coffee sector has joined hands with
government to promote improved productivity and quality. The national Coffee Platform includes
representatives of all of the key stakeholders in the sector and works together to coordinate efforts to
promote increased production of quality coffee in Uganda.

UCDA licenses coffee roasters, processors and exporters, and carries out quality inspection and
regulation. All coffee exports must be quality checked and certified prior to export. UCDA also carries
out training of quality controllers, cup testing and some extension among processors. The UCDA is
funded from a | per cent cess which is levied on the value of all coffee exports and 40 per cent of which
is allocated towards research and development. Exporters are widely reported to be willing to pay a
higher cess if the services they get can be improved (DSIP. 2010). Enforcement of the regulations,
however, appears to be the biggest weakness of the system.

Coffee is one of ten priority crops highlighted in the Development Strategy Investment Plan (DSIP) of
the Ministry of Agriculture Animal Industries and Fisheries (MAAIF) for the next 5 years. Arguing that
coffee benefits 1.32 million households in Uganda, the Ministry targets include planting 200 million coffee
trees and achieving an annual export figure of 4.5 million bags of coffee by 2015. Primary interventions
include:

Research to produce more strains of coffee wilt resistant varieties
Mass multiplication of resistant varieties for farmers to plant
Extension services to farmers to improve productivity and quality
Support formation of farmer organizations

Quality assurance of harvested and processed coffee

Coffee Wilt Disease has destroyed about 56 percent of the old Robusta trees. (DSIP 2010)
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VALUE ADDITION

There have been recent moves (since the year 2000) to revive cooperative unions in the coffee
marketing, in the interest of improving coffee productivity and quality and reducing risk and uncertainty
in the interests of both the private sector and cooperatives (UCDA, 2011; NUCAFE, 2011). This
became especially acute when prices were at their record low between 2000- 2003 when even the
World Bank, began advocating the revival of cooperatives. Since then, the industry had seen many
international buyers adopting the cooperative model in the developing their coffee value chains,
especially in the interests of improving quality (Gerrit, 2005, Nana, 2010. Uganda now has many coffee
associations, specifically linked to international exporters or processors, others like NUCAFE
(NUCAFE, 201 1) being independent but supported by NGOs and donor agencies. The idea is to modify
and improve on the former top down cooperative model to give the small holder farmers more power
and ownership in the running of the associations in order to enhance the flow of information, improve
quality, ease marketing, and improve returns to member farmers (NUCAFE, 201 I).

This move coincides with changes on the international level with increasing interest in Fair Trade, and
various forms of quality certification (organic, tree shade, bird friendly) being promoted as a way to
differentiate the market. The move has been championed by the large international supermarkets, up-
scale coffee house chains like Starbucks, as well as by International NGOs and development agencies.

Coffee was introduced as the first fair-trade certified product in the Netherlands in 1988 (PAY 2009).
Max Havelaar and other certification schemes were later grouped under the umbrella organization
Fairtrade Labeling Organizations International (FLO). Whilst the FLO system is the most widely
recognized fair-trade certification system, other labeling initiatives have been developed, including Utz
Kapeh'’s “Utz Certified”-label, Rainforest Alliance, Starbucks’ “C.A.F.E.”-label, Nestle’s “AAA” guidelines,
the label of the Fair Trade Federation, and the “Common Code for the Coffee Community
Association”. Most of these incorporate social and environmental concerns.

Although it has grown significantly in recent years, the market share of Fairtrade certified coffee is
estimated at only | percent of worldwide coffee sales. Fifty two percent of Fairtrade certified coffee sold
in 2008 was also certified organic. The vast majority of all Fairtrade certified coffee is produced in Latin
America, with Mexico, Peru, Guatemala, Colombia and Nicaragua being the largest suppliers. Africa’s
share of the fair-trade coffee market is less than 10 percent. Eighty percent of all fair-trade certified
coffee is sold in the EU. The United States, the United Kingdom, France, Canada and Germany are the
largest fair trade buyers and together account for three quarters of worldwide sales of fair-trade
certified coffee.

According to the Tropical Commodity Coalition (2009), ethically certified coffees accounted for 6
percent of worldwide coffee production in 2008, compared with only one percent in 2002. In addition
to the growth of fair-trade and organic coffees, three relatively new certification labels — Utz Certified,
Rainforest Alliance and C.A.F.E. — have seen a dramatic increase in sales. Certified coffee has now
attracted the attention of large roasters and retailers, and is rapidly entering the mainstream coffee
market. Even more than the main roasters, however, the key drivers behind the growing sales of
certified coffees are the large food chains (e.g. McDonalds, Starbucks, Dunkin’ Donuts) and mainstream
retailers, who are trying to profile themselves as socially responsible corporations. Given that sales of
conventional coffee has been stagnating, coffees bearing a sustainable certification mark constitute one of
the few segments of the coffee market registering significant sales growth in recent years (PAY 2009).
And it should be noted that while there is a glut of low grade commodity coffee while high quality coffee
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is in short supply (Daviron and Ponte, 2005). This situation creates a distinct price differential between
bulk low-grade ‘grinder’ coffee and specialty, or ‘gourmet’, products supplied to higher value markets.
There are concerns, however, that the proliferation of various ethical certification schemes is confusing
to consumers. Today’s ethical coffee shoppers are challenged to distinguish between organic, shade
grown, mountain farmed, Rainforest Alliance or UTZ Certified, fair-traded or Fair Trade coffee, in
addition to various private company schemes.

According to the World Bank (Lewin, Giovannucci and Varangis, 2004), as agriculture increasingly takes
on industrial characteristics, coffee producers will also need to establish closer relationships and direct
linkages with buyers and roasters to adequately respond to market demand and form integrated value
chains that help to assure the sustainability of each member. Differentiated and value-based coffees,
including environmentally and socially certified products, present an opportunity for small, rural
producers to participate in the cost-competitive global coffee market. Indeed, securing a market position
based on ethical certification is potentially a viable long-term strategy for coffee producing smallholders.

Specialty coffee is defined as coffee from a known geographic origin that has a value premium above
commercial grade coffee due to its high cup quality and particular attributes that it possesses. Volume
and price drive the commodity market, whereas quality and traceability with a high degree of geographic
specificity are the entry criteria for the specialty market. According to the Specialty Coffee Retailer, an
industry resource site, specialty coffee in 2010 accounted for $13.65 billion in sales, one-third of the
nation’s $40 billion coffee industry. The Specialty Coffee Association of America reports that
approximately 23 million people in the United States drink specialty or gourmet coffee daily. Fair Trade
coffee, constitutes only about 4 percent of that $14 billion market (Haight, 201 1).

While there may be considerable potential, the problem, is that the vast majority of smallholder coffee
farmers are not linked to Fair Trade certified markets and those that are sell only around 20-30 per cent
of their production to this market on average (Ruben et al., 2008). This implies that there is a large
unrealized potential to increase the volume of smallholder-produced Fair Trade certified coffee, thus
putting downward pressure on the price, and that if smallholders cannot meet stringent requirements
and demand for certified product buyers will look to accredited large scale plantations for the supplies
they require.

So are coffee producers who are linked to the fair trade and specialty markets better off than farmers
who produce for the commodity market? Although all certifications support the minimum wage
according to national labor laws, none (other than Fair Trade) guarantees a minimum price. The Fair
Trade system has created well documented benefits for producers in Latin America (e.g. Ruben, 2008).
However, these success stories have not yet been recreated to the extent in Africa. Marketing
Associations in Africa tend to be weak and suffer from insufficient capital and a lack of transparency and
communication with members. While any form of longer-term marketing relationship delivers benefits
of stability and risk reduction to producers advocates should be careful to avoid promising ‘poverty
eradication’. Even where there are clear financial an non-financial benefits of linkage to certified product
markets the main constraint remains landholding size and low production. The marginal price increases
for the coffee are simply insufficient to lift a household farming 0.25ha out of poverty. The challenge for
Fair Trade, particularly during a period when open market coffee prices remain high, is to improve
communications, transparency and democratic processes at the producer level so that benefits continue
to flow and be shared equitably by all participants (Coles 2011). It must be noted in addition that
specialty coffee requires more financial and human resources and complex organizational arrangements
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especially associated with marketing and distribution, and increased levels of support from development
organizations and private companies through various contractual arrangements (Liangzhi, 2003).

The simplest way to assess the impact of certified coffee on sustainability is to look at a farmer’s
economic viability by determining whether the extra investment and effort needed to gain certification
pays off in terms of earning a premium over non-certified coffee. The overall income impact on
producers depends on the balance between the extra costs of matching these certification standards
(including labor costs and the cost of certification) and the extra income earned from the premium plus
or minus the impact of changing farming practices on yields and quality.

The process of certification can be a costly and sometimes lengthy exercise. Farmer organizations may
find it difficult to maintain cohesion if the expected benefits do not materialize quickly enough. For many
the hidden costs of marketing, coordination (e.g. time spent in meetings, transport), uncertainty, and the
limitations of collective action may significantly decrease the overall net benefits of certification efforts
and threaten the existing governance structures in cooperatives or associations. Cooperative
membership is also less likely for the poorer and more vulnerable households. Finally, if a standard
becomes the de facto purchasing criterion, then most farmers will have to comply and will incur the
same difficulties (costs, learning curve, extension). As these criteria become a widely accepted standard,
there may be an increasing unwillingness among buyers to pay extra for such achievements — leaving
farmers with higher costs of production and compliance burdens with no direct financial incentive (as is
the case for EUREP-GAP standard compliance in fresh fruit and vegetables) (Ponte 2008).

Uganda has 7 fair trade coffee projects. They include: |I. Ankole Coffee Producers Union (ACPCU) 2.
Nile Highland Coffee (NIHACOFA), 3. Kibinge Coffee farmers Cooperative, 4. Katuka Development
Trust, 5. Bukonzo Joint Microfinance Cooperative, 6. NUCAFE, Joseph Nkandu, and 7. Gumutindo| 12
The Gumutindo coffee project was the first, and it was established in 1998 by TWIN Trading, in
partnership with Bugisu Cooperative Union. To date, generally organic producers in Uganda tend to
have higher incomes overall (Gibbon and Bolwig 2007) although the proportion of certified coffee as a
share of total exports remains very small.

THE COFFEE VALUE CHAIN IN UGANDA

The Ugandan coffee value chain is depicted in Figure |-5 below and then described in detail in Table |-1.

"2 « Information provided courtesy of Ms. Emma Joynson-Hicks, Making It Happen
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FIGURE I-5. THE COFFEE VALUE CHAIN
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Production

NATIONAL
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Primary

Processing

TABLE I-1. COFFEE VALUE CHAIN DESCRIPTION

Actors

Farmers
Arabica
producers
Robusta
Producers
Farmer groups/
cooperatives

Traders &
Transporters

Hullers

Hulling
significantly
reduces the
volume of
coffee for
transport and
must be done
near the
producer

Numbersl 13

910,000
households
producing

33 percent of
area is Arabica
NUCAFE: |55
associations,
>100,000 farm
households,
>26,000
farmers
registered by
sustainable
coffee Initiative
Uganda Coffee
Farmer’s
Association
35,000
members| |4

Many of varying
sizes. 250
officially
registered
buying stores

300 hullers

10 new washing
stations in 2010
owned by the
private sector

13

Description

Smallholder
households,
average area
planted is 1.01ha
for Arabica and
1.3 ha for
Robusta.
Plantations
slightly larger in
Central Region.
Most of the new
plantings are in
Western
Region. Women
do 70 percent of
labor in coffee
production but
men own most
of the trees,
manage
marketing, and
control
revenues.

Small ones use
bicycles, Larger
ones use pickups
or lorries

(Some large
cooperatives
have their own
hullers)

Roles

Planting/ replanting
and pruning

Soil fertility
management

Pest Controll I5
Harvesting
Pulping/ washing &
fermenting
(Arabica)

Drying,
Marketing

Bulking

Collect from
farmers and
associations

Sell to primary
processors

Procurement
Bulking

Drying

Hulling (Kiboko)
Milling
(Parchment)
Selling/Transport

http://www.ugandacoffeetrade.com/ugandacoffee.asp, http://www.agriterra.org/en/project/index/2475|

114

15

Supported by Hans Neuman Shilling Foundation

Robusta needs minimal maintenance, but Arabica is prone to pests unless sprayed

Product

Fresh Cherry
Dry Processed:
Dry Robusta
Cherries (also
known as
“kiboko”)

Wet Processed:
Arabica
Parchment

Kiboko and
Parchment

dried hulled coffee
referred to as
FAQ (Fair Average
Quality) before it
is graded
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double the
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Location Stage

NATIONAL

GLOBAL

Secondary
Processing

Tertiary
Processing

Domestic
Retailing

Domestic
Consumption

Export
Trading

Transport

Import
Trading

International
Processing

Actors

Coffee
Factories

Roasters

Soluble Coffee
Producers

Supermarkets
Coffee Shops

Domestic
Consumers

Exporters

Transporters

Import Agents
/ Traders

International
Processors

Numbersl 13

19 1 l6active
export grading
factories

8-12 117
registered
roasters

Numbers
growing rapidly

Only 3-5
percent of
current
production

42 registered

exporters | 18
95 percent of
crop exported
as green bean

Many

Becoming more
concentrated.
119

Concentrated /
Controlled
market leaders.
122

16

17

18

19

120

121

122

Description

Mostly owned
by exporters

See Footnote

Growing at a
rate of about 5
percent/yr.

Largest are
vertically
integrated with
international
buyers

increasingly bulk
transport

6 largest traders
handle 50
percent of global
tradel20 121

Large
multinational
corporations

Four in Bugisu, | Mbarara, the rest in Kampala (UCDA, 2010)

Roles

Drying

Grading (size,
color, etc)
Sorting

Bagging
Roasting/Grinding
Freeze Drying
Packaging
Retailing

Brewing

Buying

Bulk coffee by
Grade

Organize sale &
international

shipping
Transport

Pre-finance
exporters

Manage global
stocks

Bear the risk in
coffee trading

Blending
Processing

Brand marketing

Share of
International
Market value

Product

Graded Unwashed
Green Beans

Graded Washed
Green Beans

Roasted Coffee

Instant Coffee

Instant or Roast
Coffee

African Coffee,
Cappuccino etc.

Beans for Export

7 percent
Freight and
reight an 4 percent
Insurance
Beans cleared for
Market
8 percent
Roasted Coffee
(80 percent)
Instant Coffee 29 percent

(Blends) (20
percent)

Three located in Bugisu to process Arabica, two outsource processing to the TANIC soluble coffee factory in Bukoba, Tanzania and then
pack in Kampala. One larger integrated producer of freeze dried instant coffee in Kampala, the rest are smaller specialty roasters selling
through coffee shops. (ibid.)

The 10 largest firms handled 85% of the export volume in 2010 (UCDA, 2010)

67.3% of Uganda coffee was bought by just 10 companies, where 5 companies handled 42%. (ibid.)

OXFAM, 1998.

The main destinations of Uganda coffee in 2009/2010 were members of the European Union (72.7%), Sudan (18.7%), and Switzerland
(3.7%). (UCDA, 2010)

While the market for roast and ground coffee is fairly diversified in Europe, it is more concentrated in the US. Philip Morris (Kraft),
Procter and Gamble and Douwe Egberts are the largest firms globally. Nestle controls 55% of the Instant coffee market., while Phillip
Morris controls about 22%. (OXFAM, 1998).
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Share of

Location Stage Actors Numbersl| 13 Description Roles Product International
Market value
International | International Supermarket Increasingly Distribution Branded Roast
Retailing Retailers chains Supermarket Brand Promotion Coffee & branded
International Brands Quality Soluble coffee
chains of coffee =~ becoming Fair enforcement Specialty/Premium
bars Trade Fonscious Brands 22 percent
and using Own brand
B certification to (retailer) 15
g control quality percent
Q at producer
O level
International | International Biggest growth Increasingly Buying Coffee, Espresso,
Consumption | Consumers in the emerging | quality and Demanding quality Cappuccino, etc.
markets, more environmentally | and fair trade
price conscious | conscious

and consume
more Robusta

CLIMATE CHANGE IMPACTS ON COFFEE
CLIMATE REQUIREMENTS FOR ARABICA AND ROBUSTA COFFEE

Temperature and rainfall conditions are two of the main determinants of coffee yield. In this respect the
two main species, Arabica and Robusta which constitute nearly 99 percent of world production, have
different requirements. Arabica coffee evolved in the cool, shady environment of the Ethiopian highland
forests at altitudes ranging from 1,500 to 2,800 m, between the latitudes of 4°N and 9°N. Rainfall is well
distributed, with a dry season lasting three to four months coinciding with the coolest period. In this
environment, Arabica coffee became established as an under-storey shrub. The rainfall requirements are
between 1500 and 2000 mm per annum although it can be grown in areas with less rainfall with the use
of irrigation. The optimum temperature range for Arabica is somewhere between 18 °C and 23 °C.
Higher temperatures have a negative impact on both yield and quality. Above 230C, the development
and ripening of cherries are accelerated, often leading to loss of qualityl23. Continuous exposure to
daily temperatures as high as 300C could result not only in reduced growth but also in abnormalities
such as yellowing of leaves. A relatively high air temperature during blossoming, especially if associated
with a prolonged dry season, may cause abortion of flowers. On the other hand, in regions with a mean
annual air temperature below [180C, growth is significantly hampered. Occurrence of frosts, even if
sporadic, may strongly limit the economic viability of the crop.

Robusta coffee is native to the lowland forests of the Congo River basin, extending up to Lake Victoria
in Uganda. This species developed as a mid-storey tree in a dense, equatorial rainforest at altitudes less
than 800 meters. In optimal annual mean temperature ranges from 230 to 260C, without large

' 1t should be noted, however, that selected cultivars under intensive management conditions have allowed Arabica coffee plantations to be

spread to marginal regions such as Northern Brazil, with mean annual air temperatures as high as 24° to 25°C, and still produce satisfactory
yields.
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oscillations. High temperatures can be harmful, especially if the air is dry. Robusta is much less adaptable
to lower temperatures than Arabica. Both leaves and fruits cannot withstand temperatures below 6o0C
or long periods at 150C. Robusta has a relatively shallow root system. It grows best in areas when
rainfall is abundant (around 2,000 mm per annum) and well distributed throughout most of the year.

IMPACT OF PROJECTED CLIMATE CHANGE ON COFFEE PRODUCTION IN
UGANDA.

The relationships between climatic parameters and the agricultural production are complex, because
environmental factors affect the growth and the development of the plants in different ways during the
phenological phases of the coffee crop. Agro-meteorological models related to growth, development
and productivity can supply information for the monitoring of soil water and yield forecasts based on the
air temperature and water stress derived by a soil water balance during different crop growth stages,
quantifying the effect of the available soil water on the decrease in the final yield (ICO 209). It has been
estimated that Colombian C. Arabica plantations would have to be moved by 167 m in altitude for every
I°C of increase in temperature, in order to maintain the same productivity and quality. Although these
figures cannot be directly extrapolated for East Africa, it gives an idea of the magnitude of a potential
distribution shift. But such a drastic altitudinal migration of C. Arabica coffee plantations in Uganda may
not be feasible, because of the lack of suitable high altitude habitats, and the rising demographic pressure
and food security issues already facing the highland areas (Jaramillo et al 201 1).

In 1989 Otto Simonett, used Geographic Information Systems technology (GIS) to model and map
projected impacts of climate change on coffee production in Uganda. His crop suitability model
considered climatological input parameters include moisture availability, (mean annual rainfall/mean
annual potential evaporation) and temperature (mean Annual). Optimal temperature ranges of 21-23
degrees C for Robusta, and: moisture ranges >50 percent r/e ratio were assumed. His results were dire:
“in Uganda the total area suitable for growing Robusta coffee would be dramatically reduced with a
temperature increase of 2¢ C (Figure |-6 below). Only higher areas, the Rwenzoris, Southwestern
Uganda, and the Mount Elgon would remain, the rest would become too hot to grow coffee according
to our model.” He cautions, however, that “since temperature increase takes place over a long period,
crops might well be changed to resist the new conditions”. The maps he developed are still available on
the internet and are widely quoted in more recent studies (Oxfam 2008, ICO 2009).
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FIGURE 1-6. SIMONETT CLIMATE CHANGE PROJECTION MAP FOR UGANDA
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The problem is that the modeling approach used by Simonett in 1989 was relatively crude and does not
take into consideration the more detailed crop production parameters that are used in such modeling
exercises today. The temperature limits assumed in Simonett's work were also very conservative. It is
argued by some researchers that Robusta can actually produce well even at much higher temperatures
than included in his model, it is just that in Uganda it has not been necessary. These results therefore
are subject to cautious interpretation and should be verified using experimental testing as well as more
detailed regional climate models and combined with Maxent!24, a crop prediction model. MAXENT is
generally considered to be the most accurate model (Elith et al. 2006) and has been extensively used to
predict impacts of climate change on Arabica coffee suitability in Latin America and Kenya (Laderach et
al, 2010, Laderach et al, 2008). This detailed modeling has not been undertaken for Uganda, so the
climate change predictions are less location specific and therefore less useful for adaptation planning.

The results of Maxent modeling in Kenya show that the change in Arabica suitability as climate change
occurs is site-specific, although the distribution of suitability’s within the current coffee-growing areas in
Kenya for coffee production in general will decrease quite seriously by 2050. The suitable areas for
Arabica will migrate up the altitudinal gradient. Areas that retain some suitability will see decreases to
between 60 and 70 percent, compared with suitability’s today of 60 - 80 percent. The optimum Arabica
coffee-producing zone is currently at an altitude between 1400 and 1600 masl and will by 2050 increase
to an altitude between 1600 and 1800 masl. Increasing altitude compensates for the increase in
temperature. Compared with today, by 2050 areas at altitudes between 1000 and 1400 masl will suffer
the highest decrease in suitability and the areas around 2000 masl the highest increase in suitability.

"2 Maximum entropy (MAXENT) is a general-purpose method for making predictions or inferences from incomplete information. The model

estimates a target probability distribution by finding the probability distribution of maximum entropy, subject to a set of constraints that
represent the available information about the target distribution presented in the form of a set of real-valued variables, called ‘features’.
The constraint is that the expected value of each feature should match its empirical “average value for a set of sample points taken from
the target distribution” (Phillips et al., 2006).
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The summary finding for Kenyan Arabica no doubt applies in Uganda as well; “There will be areas that
become unsuitable for coffee, where farmers will need to identify alternative crops. There will be areas
that remain suitable for coffee, but only when the farmers adapt their agronomic management to the
new conditions... Finally, there will be areas where today no coffee is grown but which in the future will
become suitable. These areas will require strategic investments to enable them to develop for
production of coffee.” Climate change brings not only bad news but also potential for new areas. “The
winners will be those who are prepared for change and know how to adapt” (Laderbach et al 2010).

While these findings may be generally applicable to Uganda’s Arabica producing areas, the implications
for Robusta are quite different, however. All of the detailed national coffee modeling that has been done
has been for Arabica. Climate change models have not been generated for Robusta, even for Vietnam
and India. This is an important gap in our understanding.

In addition to the impacts on yield from changes in temperature and rainfall, there are also significant
expected impacts resulting from the indirect impact of climate change on the lifecycle and level of
destruction from important pests and diseases. Modeling suggests that climate change will increase the
spatial distribution and abundance of pests such as the Coffee nematode and the coffee leaf miner (Ghini
et al., 2008). Similarly, the impact of changing CO2 concentrations on plant physiology, as well as on
coffee diseases, pests, and weeds is largely unknown and is being studied experimentally in Brazil (Ghini
201 1). Perhaps the most significant biotic constraint in the Ugandan context may be coffee berry borer
(Hypothenemus hampei) which has been observed to be spreading to higher altitudes and is now
infecting Arabica coffee as a result of rising temperatures. It is predicted that rising temperatures will
increase the number of generations of the pest per year, further increasing the dispersion and damage
inflicted by the coffee berry borer (Jaramillo et al, 2009) and increasing the production costs associated
with pest control.

GLOBAL IMPACTS

CIAT’s CUP (Coffee under Pressure) Project is exploring the likely impacts of climate change on the
international coffee market and has developed global coffee suitability maps (Ovalle et al, 201 1) which
project a a drastic reduction in suitable production areas globally. Their work supports the earlier
findings of Leo Peskett from the Overseas Development Institute who related the IPCC scenarios with
the international coffee market and projected that under all scenarios global coffee production will fall
leading to significant price rises. The ICO therefore posited that “the competition for high quality
products might become more serious, keeping in mind the steadily growing demand for certified high
quality and environmentally friendly coffee. Some market actors surely will be able to benefit from rising
prices, but it is obvious, that on the other hand this will create a lot of climate change losers, among
them small-scale farmers, whose livelihoods heavily rely on the income from coffee production” (ICO,
2009). Increased concentration of coffee markets will in turn bring an even increased risk of high
volatility in prices, for example if an extreme event should severely curtail the output of one of the
major remaining producers (Laderach et al., 2010).
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TABLE 1-2. VULNERABILITIES, CLIMATE CHANGE IMPACTS AND ADAPTATION
STRATEGIES OF COFFEE VALUE CHAIN ACTORS IN UGANDA

Value chain COFFEE
RISKS/VULNERABILITIES
C=Climate Related

V= Other Value Chain Risks

stage

Production

C +++

C ++
C ++
\Y; ++
\Y; +++
\Y; ++

Serious risk of rising

temperatures threatening
production, especially for
Robusta but also Arabica

Coffee wilt disease

Coffee Pests

Poor quality management,
sale of green berries, poor
post- harvest storage

Soil fertility declining. This
exacerbates climate
impacts that reduce
productivity. Well
fertilized crops are better
able to adapt to climate
risks.

Old coffee plantations
need to be replaced,
pruned. This is an
opportunity to improve
the climate resilience of
existing coffee plantations
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EXISTING
ADAPTATION
STRATEGIES

Assumption that coffee
will have to move to
higher altitudes as
temperature rises.
Introduction of Catimores
to bring Arabica
production down into
Robusta areas.

Tradition of banana
intercropping

Nurseries for production
of clonal coffee-
distribution by UCDA.

Organizing Coffee farmers
and linking to exporters.
Involve women more in
marketing of coffee so
won'’t "steal" from
husbands to sell berries
green.

Research shows returns to
fertilizer use significant and
profitable

Coffee shows to promote
improved management and
pruning

GAPS

Expect intense
competition for
productive resources at
higher altitudes. Food
crops vs. cash crops vs.
forests.

There are still gaps in our
knowledge of best
intercropping systems and
species combinations to
reduce temperature and
control pests.

More efficient system for
production and
Distribution of improved
planting materials to
reduce losses.

Linkage to climate change
not fully understood

Lack extension services to
promote new
recommendations and
enforcement of coffee
quality byelaws

Fertilizers still expensive.
Potentially risky if coffee
prices fall.

Lack of a policy and
systematic approach to
promoting integrated soil
fertility improvement in
coffee.

Lack of organized
campaign to prune and
replace coffee trees.
Often when farmers have
both Arabic and Robusta
they get mixed and quality
suffers.

OPTIONS

Develop clear strategy for
promoting evolution of
shifting production from
coffee/banana to
coffee/banana/ tree
shade/beans as temperatures
rise.

Strategy for replacing lower
lying Arabica with Catimores
or other
drought/temperature
resistant varieties as
temperature increases.
Expand multiplication and
distribution of improved
varieties — resistant to
pests/drought.

Adapt new methods designed
for cassava to produce virus
free planting materials and
strengthen quality control

Support TechnoServe efforts
to Organize coffee farmers
for banana production and
marketing

Enforce UCDA efforts to
quality byelaws

Develop more efficient
system for fertilizer extension
and distribution to organized
groups.

Promote low risk integrated
soil fertility options such as
micro-dosing, compost and
mulch, minimum tillage,
Organize teams for pruning,
and replacement of old trees.
Offer incentives to encourage
farmers to replace trees with
more climate resilient
varieties.



Value chain COFFEE

RISKS/VULNERABILITIES

C=Climate Related
V= Other Value Chain Risks

stage

C +++
Marketing A% ++
Export C ++
Trading

\" ++

C ++
Transport CIV | ++

Volatile international
prices, affected by weather
around the globe.

Smallholders keep coffee
in the house until have
enough to market. Quality
suffers, or get low price if
quantity too small.

Coffee production low.

Coffee quality

Consumer concerns over
carbon footprint of coffee
trade.

Port facilities aging and
overcrowded. Unclear
what will happen with
climate change and rising
ocean levels

High temperatures
threaten coffee quality
when it is stuck in the
port

EXISTING
ADAPTATION
STRATEGIES

Certification for specialty,
organic, fair trade

Organizing farmers for
coffee bulking and
marketing.

Investment in coffee
campaigns

Vertical integration into
producer groups

Promotion of tree shade
coffee and wild coffee

GAPS

Less costly methods of
certification that benefit
farmers more than just the
exporters.

Often lack capital to be
able to pay farmers as they
are bulking, so still lots of
side selling because
farmers need cash.
Investment limited

Certification still limited,
expensive and not cost
effective.

Limited in scope

No carbon credit

Poor port facilities,

Lack of affordable climate
controlled storage

Lack of climate controlled
transport

OPTIONS

Link fair trade to improved
soil fertility management
instead of organic options
which reduce productivity.
Financing options for coffee
groups.

Improve backward supply
linkages

Invest in developing a
methodology for Carbon
sequestration credit for
shade coffee

Investment in improved port
facilities

IMPLICATIONS FOR ADAPTATION RECOMMENDATIONS

Global trends indicate that adapting to and mitigating climate change will be key for coffee production
systems to be effective in the future} Coffee in East Africa is produced in different systems with different
characteristics and benefits} Climate smart systems use intercropping with other food crops and shading

to combine adaptation and mitigation} Support from governments, research institutes and the private

sector is needed to promote and implement these climate smart systems in the region || Building
“climate smart” East African coffee production systems. (Van Rikxoort et al 201 1.)

Potential benefits for East African smallholder farmers of growing shaded coffee:

Potential increase in coffee yields, generally in suboptimal conditions
Better quality coffee
Reduced damage by hail and rain storms

Reduced occurrence of some pests and diseases

Longevity of coffee plants reduces need to replant

Soils

Provision of soil mulch (moisture and fertility, weed suppression)

Aeration and drainage of soil for intercrops

Reduced soil erosion on slopes

Enhanced soil fertility (recycling of deep nutrients and nitrogen fixation)
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Adaptation of the coffee production systems is therefore a must and adding a shade component to this
system seems a promising strategy. Studies across the globe have shown that shade plants such as trees
and bananas can change the micro-climate and reduce the temperature of the coffee by 2°C or more.
This therefore presents an opportunity to develop climate-smart intercrop shade. First, intercropping
trees and bananas in coffee can generate 50 percent additional income as a recent study by the
International Institute of Tropical Agriculture (IITA) has shown. Secondly, the shade helps to reduce the
temperature and drought problems in coffee. Thirdly, the additional produce from the shade system
helps farmers to diversify their income, spread their risks, and improve their food security. Trees
planted in the coffee field will also help to mitigate climate change by capturing CO2 from the air, in
addition banana provides mulch contributing to improved soil quality and carbon sequestration.

Shaded coffee production systems are climate-smart systems that can help reduce the impacts of the
anticipated climate change problems. However, the type of shade plants to use needs careful
consideration. Depending on the ecology and farmer needs, some shade plants may be favored over
others. Some shade plants may even have a negative impact. For instance, Albizia spp. is, as well as
coffee, a host for the twig borer. Recent studies by the coffee scientists of the National Crops
Resources Research Institute (NACCRI-NARO) and IITA in collaboration with Wageningen University
& Research Centre have shown that the incidence and damage of important pests like the twig borer
seems to increase with certain types of shade tree.

Recommendations for the USAID/Feed the Future with respect to incorporating climate change
considerations into program planning in the coffee sector. (See also Haggar and Schepp, 201 1).

I. Although the general effects of climate change on Arabica coffee production are fairly clear, this
is not the case for Robusta coffee. Specific studies are required to determine the factors that
may affect Robusta and where these may have most impact. USAID should collaborate closely
with CIAT (DAPA) and the Coffee and Climate Initiative in this respect.

2. Once this is done, it will be necessary to develop site specific strategies for adaptation for the
variously affected communities of coffee producers (i.e., transition strategies for areas that will
be going out of production, intensification strategies for the reduced areas that remain in
production, and strategies to broker land use competition -with respect to both food security
and environmental concerns- in the higher altitude areas that become newly suitable.)

3. The project should support efforts to develop technologies to enable the adaptation of coffee
production to future climatic conditions in East Africa building on ongoing research work in
Latin America.

4. There will be a need to support ongoing monitoring of key climate variables in producer areas
to determine the actual nature of climate variability and its impact on coffee productivity and
quality.

5. Support research into the potential impacts of shade as a mechanism for climate resilience,
adaptation and mitigation and as a possible transition step to alternative enterprises when coffee
becomes financially unsustainable. It is important that any trials should be well designed and
managed as otherwise introduction of poorly managed shade can lead to rapid declines in
productivity.

6. Given that climate variability and extremes are likely to be a considerable part of climate change,
it would seem that greater effort should be put into testing and resolving the outstanding issues
around the potential viability of weather insurance.
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7. Consider adoption of the SAN Climate module, the 4C climate code and promote the adoption
of climate adaptation and mitigation measures in general to increase the resilience of coffee
producers to climate change.

8. Explore the possibility of offsetting the high carbon footprint of the coffee sector with the
carbon stocks and potential sinks from shaded coffee production. A synthesis of the information
available should be conducted to evaluate the potential for on-farm sinks to compensate
emissions and contribute to a climate friendly carbon neutral coffee industry.

9. Facilitate value chain adaptation strategies to manage variations in the supply of coffee due to
climate change so as to not affect the long-term relationships between actors. This may include
promoting closer value chain linkages with end markets, and promoting certified and specialty
coffees where applicable in areas projected to remain in coffee for the long term.

2.0 BANANA (MATOOKE)

INTRODUCTION: UNDERSTANDING THE BANANA MARKET

Bananas fall into two major categories: Dessert Bananas and Cooking Bananas. Cooking bananas,
including plantains (17 percent of global production) and the highland banana (which includes the East
African Highland Banana also known in Uganda as Matooke) constitute 24 percent of global production,
but a very small proportion of global trade. Most of the globally traded bananas fall into the category of
dessert or sweet bananas, where the Cavendish sub-group is prominent with a 47 percent share of
global banana production, and Gros Michel and other dessert bananas constitute |12 percent. Almost all
bananas traded worldwide are Cavendish. The vast majority of global exports come from Latin America
(80 percent) and the Far East (13 percent) with Africa’s share at only about 4 percent (FAO).

The international Market for desert bananas is dominated by the international companies with the top
three (Chiquita, Dole and Delmonte capturing 2/3 of the global market in 2007 (up from 48 percent in
966) and the top 5 (with the addition of Fyfess and Noboa — newcomers since the early 1990’s)
constituting 80 percent of the global market.

The global annual production of bananas is estimated at 98 million tons and, of this, close to 20 million
tons is produced within the east and central African region. According to the FAO, Uganda is the
second largest producer of bananas after India. (And reportedly the largest producer of cooking bananas
at an estimated 10.5million tons per annum, however Ministry or Agriculture estimates run about half of
this figure.) Ugandans are said to consume bananas at an annual per capita rate of 200-300 kg (NARO
Banana Research, 2009), the highest rate in the world!25. At this rate, plantains constitute 12 to 27
percent of daily per capita calorie intake (FAO).

Bananas are an important cash crop in southern Brazil, Paraguay and Argentina, in countries of North
Africa, the Middle East and southern Africa, and in China and northern India. In these locations
commercial banana production is primarily done as mono-crops on large estates. In these regions,
bananas are subject to sub-optimum temperatures and short days. Highly favorable temperatures and
long days in the summer may also include short periods of extreme temperatures above 35°C, while
rainfall is also highly variable. Interestingly many of the papers analyzing the impact of global climate

' Smale et al, 2006 estimate the per capita consumption at 440-600kg/person/annum.
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change on banana production do not apply their analysis to Uganda, simply because Uganda is not well
integrated into the international market for dessert bananas and therefore is not considered among the
banana producing countries. Uganda produces less than | percent of the global production of dessert
bananas FAOSTAT 2006). Uganda’s banana exports constitute less than 0.5 percent of global trade.

I26EAHB are a staple to an estimated 10 million Ugandans, with 66 percent of the country’s urban
population depending on it. They are largely grown in subsistence and smallholder systems at between
1000 and 2000m of altitude.

The other bananas grown in the country include dessert bananas (Cavendish, Gros Micheal and apple
bananas), some plantain cultivars for roasting and Kayinja and Kisubi for making beer. There are
estimated to be over 80 endemic banana species in Uganda (Edmeades et al, 2006; Tushemereirwe
2003). The Regional Banana Germplasm Collection Centre of Bioversity in Mbarara records over 200
East African matooke varieties from Uganda, Tanzania, Congo, and Rwanda (Kabahenda and Kapiriri,
2011).

It has been claimed that more than 75 percent of all farmers grow bananas.!2” While this was the case in
the mid 1960s the 2008 agricultural census found that the number has actually fallen to 35 percent of
Ugandan farmers who grow bananas.

There has been an important geographic shift in banana production in Uganda. Originally Central and
Eastern Uganda produced most of the matooke, but according to the most recent Agricultural Census
almost two-thirds of the banana crop is now produced in the western regions of Uganda, some 30
percent in the central zone and the remainder in the eastern region. In the southwest, Isingiro, Masaka
and Bushenyi districts stand out for the intensity of banana farming. This shift can clearly be seen in the
graphs below. Soil degradation in the Central region has been largely blamed for the shift (Bagamba,
2007; Van Astan, 2006), but urbanization and problems of labor availability in the Central region are
other factors that have been posited to explain the dramatic change.

%6 Source: Banana production and Market access (Bagamba, 2007)

"7 http://lwww.promusa.org/tiki-index.php?page=Uganda
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FIGURE 2-1. AREA CULTIVATED TO MATOOKE '000HA
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100,000
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1964/1965 | 1990/1991 | 1999/2000 | 2005/2006 | 2008/2009 ¥ Central
Western 76,113 307,085 179,229 282,722 229,156
Northern 7,692 2,202 2,692 2,672 2,530
Eastern 169,231 99,589 65,089 87,244 29,892
Central 211,336 233,290 189,303 183,143 141,736

Because of its cash crop status, farmers are more likely to adopt high-level management technologies to
intensify production and yet sustain the natural resource base in the systems. Mulching of these crops
further prevent soil erosion and help maintain soil fertility in Uganda’s hilly landscape. Diverse banana
cultivars are grown for a number of uses, including brewing (juice bananas), cooking and roasting, as well
as sweet dessert bananas. Bananas also feature as animal feeds, craft materials, raw material for
alternative fuels such as charcoal briquettes, and construction materials.

FIGURE 2-1. NUMBER OF HOUSEHOLDS PRODUCING MATOOKE BY REGION

D-22
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1,000,000 - B Western
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) 1964/1965 | 1990/1991 1999/2000 | 2005/2006 | 2008/2009 ¥ Central
Western 178,300 768,736 626,500 686,316
Northern 52,400 14,870 11,500 18,273
Eastern 298,200 420,432 364,500 213,527
Central 328,700 641,426 515,500 461,711
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Intercropping of banana is common, especially with coffee or legumes. Roughly 60 percent of the area
planted to bananas was intercropped (UBOS 2010). Intercropping offers important economic and
agronomic advantages. While coffee, which makes up 20-30 percent of Uganda's foreign exchange
earnings, creates a cash boom for smallholders once or twice a year, bananas, are the country's principle
staple crop, providing a small, steady food harvest and cash revenue all year long.

PRODUCTION TRENDS

Annual yields are generally low (between 10-20 tons per hectare!28) compared to potential yield in the
range of 70mt/yr. This poor performance is usually attributed to pests and diseases but poor soil fertility
is emerging as an important factor limiting productivity. The DSIP uses the official figures presented at
the left, to make a case that “Between 1996 to 2006, banana production fell by 78 percent with a yield
gap of 140 percent kg/ha on farmers’ fields as compared to research stations'2?” (MAAIF DSIP, 2010).
This decline in production and productivity has been attributed largely to soil degradation as well as
severe pest and disease outbreaks, (most notably of bacterial wilt and sigatoka and nematodes) poor
crop husbandry, and drought. Consequently, agronomy, aiming both at IPM and soil fertility
enhancement, and germplasm improvement are the research domains with the highest returns on
investments.

FIGURE 2-3. MATOOKE ANNUAL PRODUCTION ESTIMATES '000 MT
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Sigatoka is an airborne fungus that causes incomplete fruit filling. Also known as Black leaf streak disease,
Sigatoka was first reported in Uganda in 1989. It is absent above 1450 m and where the mean minimum
temperatures fall below [5°C.

' The yield figures of 5mt/ha quoted in the Census of Agriculture are actually per season, rather than per annum yields (UBOS 2010).

' While it is true that production has declined, the oft cited drop in 2005/06 should also be attributed to the fact that the survey cited

excluded ten of the most important banana producing districts in the country. See annex |. The official data has a number of such problems
which complicate interpretation.
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Fusarium wilt is also present. It affects mainly dessert bananas and Kayinja. East African Highland bananas
are generally considered to be resistant to Fusarium wilt, but the disease has been observed on EAHB
cultivars in western Uganda, albeit at altitudes over 1300 m. Banana Bacterial Wilt (BBW) to which all
banana cultivars are susceptible reportedly has an incidence of 70-80 per cent in many plantations, with
yield losses of 90 per cent on some farms and a potential national loss estimated at a staggering US$ 360
million per annum (World Bank, 2008 as cited in DSIP 2010).

More recently, Xanthomonas wilt and Banana bunchy top virus have emerged as the most serious
threats facing Ugandan banana farmers. The banana Xanthomonas wilt (BXW) disease was first reported
about 40 years ago in Ethiopia on Ensete spp. a close relative of banana. Xanthomonas wilt was first
reported in Uganda in 2001 in the central part of the country (Tushemereirwe et al. 2004). The disease
is highly contagious and is spread plant-to-plant through the use of contaminated agricultural
implements. It is also carried by insects that feed on male buds, and is present on plant material,
including infected debris. It is not known how the pathogen entered Uganda from Ethiopia. The Mukuno
and Kayunga districts, where the disease was first reported, are relatively far from known sources of the
disease in Ethiopia. It is possible that the bacterium was introduced from infected banana material.
Within three years of its introduction, the disease had reached epidemic status, spreading at the
alarming rate of 75 km a year. By 2011, it had been observed in 48 out the 77 main banana producing
districts. The rapid spread of the disease has endangered the livelihoods of millions of farmers who rely
on banana for staple food and cash. Options for BXW control using chemicals, biocontrol agents, or
resistant cultivars are not currently available. Although BXW can be managed by following strict
phytosanitary practices, (cutting and burying infected plants, restricting the movement of banana
materials from BXW-affected areas, decapitating male buds, and using “clean” tools) the adoption of
such practices has been inconsistent. They are labor-intensive and farmers believe that debudding affects
the fruit quality.

Recent reports of genetic modification to insert genes from green pepper into banana to make it resist
the disease 130 seem promising. The development of Xcm-resistant banana using the transgenic
approach is a significant technological advance that will increase the available arsenal of weapons to fight
the BXW epidemic. lITA is also planning to stack genes for resistance to Xcm and nematodes into one
line to produce cultivars with dual resistance that would tackle two of the most important production
constraints in Eastern Africa (IITA, 2011).

Weevils are often cited as the most economically important pest in plantations of East African highland
bananas. Their impact, however, is probably somewhat overestimated since they are also blamed by
farmers for damage caused by nematodes. Hot water treatment is being recommended to control
nematodes.

The low fertilizer usage in Uganda and other African countries is attributed to high fertilizer prices, bulk
packaging of fertilizers, lack of knowledge and labor on their application, poor marketing and supply and
the belief that fertilizers negatively affect soil quality.

130 http://www.iita.org/bananaplantain-asset/-/asset _publisher/9zYD/content/green-pepper-to-the-rescue-of-african-

bananas’redirect=%2Fbanana-and-plaintain
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BANANA EXPORTS

The biggest importer of bananas from Uganda is the UK. UK imports of apple bananas are sourced from
Colombia, Kenya, Uganda, Mexico, and Malaysia. It has even been claimed that the Kenyan fruit is
sourced primarily from Uganda and trans-shipped. Uganda shipped an estimated 140 tons to the UK in
1996, giving it an import market share of 25 to 30 percent of the apple banana specialty market.
Colombia is still the dominant supplier and receives a premium for its better quality product.

FIGURE 2-4. UGANDA BANANA EXPORTS 2001-201 |
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Handling and storage are critical to banana quality. Export of fresh fruit requires careful harvest, and
post harvest handling to avoid bruising and latex damage, and care in packing and transport including
pre-shipment cooling. As a luxury, high value, air-freighted fruit, the apple banana must be allowed to
mature on the plant as fully as possible so as to develop good flavor and sweetness. This need is
counterbalanced by the need for the fruit to arrive at the premises of the importer in green condition
allowing the importer to control the timing of ripening by gassing with ethylene and manipulating
ripening rate with temperature. Maximum harvest time before shipment is 24 hours, ideally on the same
day of an evening shipment. This means that only organized producers within easy logistical reach of the
exporters are likely to benefit from this specialized market.

Internationally, not all fresh produce importers are able to handle bananas. Bananas are normally bought
green by the importers and ripened by application of ethylene gas, under refrigeration in purpose-built
rooms. They are then distributed to retail outlets around the country at various stages of ripeness
determined by the weather and customer requirements. Because of import tariffs, distributors in the
European Union must also obtain a special banana license, which is only available to experienced traders.

Exports constitute only a small proportion of the millions of tons of bananas produced annually in
Uganda. Statistics'3! show that the quantity and value of banana exports from Uganda has been declining.
In part the decline in the relative value of exports from 200 to 2003 has been the result of reductions in
exports of dessert bananas (especially apple bananas: either fresh or processed into chips), and the
increase in exports of fresh matooke banana (which are bulky and yet fetch much lower returns when

B! Source: UBOS, Statistical Abstracts various years.
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compared to dehydrated dessert banana chips). But given the absolute fall in total exports, since 2005
this does not explain the entire trend. The reduced supply and quality of bananas as a result of disease
pressure (BBW, BXW and Sigatoka) is certainly a factor.

Major destinations for Uganda’s matooke are UK, United Emirates, and USA. Dessert banana products
(especially organic dry fruit) have major destinations in the European Union. Fresh matooke is also
exported (mostly informally) to Rwanda, Kenya, and southern Sudan, in which case it is not reflected in
the official trade statistics.

THE HISTORY OF BANANA IN UGANDA

East African Highland Bananas (EAHB) were domesticated in the Great Lakes region. It was originally
thought that Bananas were introduced by Arab traders around 500 BC, but botanical remains found in
Uganda and dated at more than 2,000 years before the Christian era suggest that the plant was either
introduced earlier than previously thoughtl32 (Robertshaw, 2006) or might even be endemic to the East
African Highlands.

Bananas have been grown in Uganda from antiquity where they were important in the Buganda region.
During the colonial period farmers in central region were advised to grow bananas as a monocrop
separate from their coffee which was also monocropped. By 1930, Banana cultivation had penetrated
further into the highland areas and over the last 20-50 years, has replaced millet as the key staple food
in much of the South Western Uganda.

Hence, with urbanization, Matooke slowly emerged as a commercial food crop targeting the Ugandan
urban populations. According to Sulma foods (a company processing and exporting fresh and processed
bananas) it is this love for Matooke that has created market for fresh matooke abroad. Several export
companies target the Uganda population in the Diaspora. Secondly the fall in the market prices of
traditional cash crops, further encouraged farmers to invest in matooke since it had a steady local
market in the growing urban centers.

GOVERNMENT OF UGANDA STRATEGY FOR BANANA

Banana is one of ten priority crops highlighted in the Development Strategy Investment Plan (DSIP) of
the Ministry of Agriculture Animal Industries and Fisheries (MAAIF) for the next 5 years, although the
emphasis seems to be largely based on a misinterpretation of the Agriculture Census reports which
doubled the number of farmers and the area of land that Matooke is cultivated on because figures for
first and second season were added together. Hence the DSIP says “About 75 percent of Ugandan
farmers grow the crop on |.5 million hectares of land, an estimated 38 percent of arable land under
use.” Yet, certainly Bananas are an important crop in Uganda. As an all-year-round fruiting plant, bananas
are above all others as a food and income security crop. With a root network and broad leaves which
maintain soil structure, it provides soil cover throughout the year hence reducing land degradation.
Increased and sustained investment in banana production, productivity and utilization will certainly have
a direct impact on the alleviation of rural poverty.

132 http://lwww.promusa.org/tiki-index.php?page=Uganda
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The target set in the DSIP is to increase that banana commercialization by at least 30 percent. This is to
be achieved through elimination of constraints in the banana production, marketing and utilization
including:

Banana Diseases result in yield losses of 40-100 percent;

Pests (banana weevil and burrowing nematodes) which cause yield losses of up to 50 percent.

The narrow genetic base and genetic erosion, leading to increased chances of pest and disease
susceptibility;

Soil fertility decline, leading to lower productivity and poorer quality of bananas

Insufficient in-field fruit quality control practices;

Lack of organized inputs supply systems;

Disorganized marketing systems and insufficient supporting infrastructure;

Lack of long term funding mechanisms for the banana sector leading to dependency on short term
donor supported projects.

Interventions planned include:

Research: Development of bananas genotypes for (i) improved resistance to pests, diseases and drought;
(ii) high yields; (iii) better culinary qualities and enhanced nutrient content Development of disease
diagnostic tools Improvement of banana value chains.

Development and testing of technology deployment models that enhance their adoption.

Seed multiplication and distribution: Reliable planting material production and distribution systems with
quality assurance mechanisms

Harnessing partnerships: Establishing private-public, inter-team work platforms within Uganda and other
countries in the region to leverage resource utilization. Institutional and policy support: Institutional
arrangements that favor partnerships and inter-team cooperation within and outside Uganda.
State-of-the-art infrastructure and human capacity developed for the banana sub-sector.

VALUE ADDITION

Matooke (green bananas) are Uganda's most important food staple, but farmers’ income opportunities
have been constrained by high transport costs, poor product handling and poor market coordination. .
TechnoServe has been working with the Uganda President’s Initiative on Poverty Alleviation to make
this industry more efficient and beneficial to the rural poor. They are working with 9,000 matooke
farmers (organized in groups that are being transformed into marketing companies) and linking them to
urban wholesalers. TechnoServe is addressing issues at various points along the value chain such as
access to credit facility for farm inputs, soil testing, diversification of banana varieties, bulking, ripening,
storage, packaging, branding, transportation and private sector investment in value added banana
products to create a larger market for bananas all year round.

Under the theme of “growth, economic and socio-economic transformation for prosperity”, Uganda
National Development Plan (UNDP 2010/11-2014/15) is a formulation of targeted interventions with a
goal to attaining the national vision of transforming the country from peasant-based economy to a
prosperous country within 30 years. This plan broadly outlines public interventions that can contribute
to transforming Uganda’s economy to achieve prosperity. Banana value addition is included among the
challenges that this plan highlights:

The limited value added exports which limits access of Uganda’s products to global markets with high
value products. Bananas are among the commodities targeted for value addition and export to ‘high
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value markets in high income countries’ as a strategy to improve household incomes and food security
NDP 2010.

There is no effective quality control in Uganda for local produce. UNBS and UNEPB are supposed to
play a role but there is little effective policing. Essentially all of the value addition is by small scale
processors at household (for subsistence or local consumption) or SME level (for urban consumption or
small scale export). They produce the follow products from Bananas:

a) Peeled Matooke, ready to cook, as a convenience to certain classes of customers. The product is
highly perishable, so done on a day to day basis by market sellers on a small scale basis. Some research
on going as to how to extend shelf life. FREVASEMA produces vacuum packed peeled matooke which is
now being exported.

b) Dried Matooke Chips and flour: Sun drying is a traditional food security practice that had almost
disappeared, but is being revived and promoted with improved technology by researchers (INIBAP) and
NGOs (FARM AFRICA) and government [Presidential Initiative on Banana Industrial Development
(PIBID)]. The economic viability of drying depends on the level of demand for fresh bananas and the
resulting prices. It only appears viable during periods of significant glut on the market. There is some
indication that there are farmer groups processing banana flour that is sold to large food processors
such as biscuit companies (Britania and Macdamom) and bakeries (Hot Loaf), but the volume and
numbers involved is not known.

c) Dehydrated dessert bananas: As of 2002 Fruits of the Nile enjoyed a 76 percent share of this
market followed by AMFRI Farms (10 percent), Masaka Organic Producers under St. Jude’s training
centre (9 percent), Tefu (4 percent), and Flona Commodities (I percent). At that time new entrants
such as Sulma Foods were still test marketing their products. Envalert is another producer. These
processors focus on drying apple bananas (and other fruits) primarily for export. Some banana chip
companies are specializing in organic apple banana production because organic products fetch a 50
percent premium on the European market.

d) Banana juice: Including traditional producers for the local market, commercial producers, and syrup
production which has been promoted by NGOs (sometimes mistakenly called “wine”). Makerere and
Jacana Foods produce pasteurized and packaged banana juice which they outsource from local farmers.
WAKA International is a commercial juice and wine producer employing 50 staff. Access to acceptable
hygienic technology is a constraint.

e) Banana Wine Producers: By end of September 2010, Uganda Export Promotions Board (UEPB)
had registered 5 companies under banana wine production, namely: Tigebwa Development Association,
Kibatsi, KKANS, Bushenyi Banana and Plantain Farmers Association (BUBAPFA), and NK. Wine
production targets ripe matooke, and has potential to reducing post-harvest losses and stabilizing banana
prices during periods of surplus ((Kabahenda and Kapiriri, 201 1). Mbarara District Farmers’ Association
(MBADIFA) is supporting |5 farmers groups to produce quality wine products. All of these producers
are very small scale and sell primarily on the domestic market through NOGAMU (National Organic
Agricultural Movement of Uganda).

f) Banana Beer (tonto): Brewing is a major local enterprise. Banana beer is a traditional brew that
was very popular in Western and Central Uganda. Uganda produces more beer bananas than sweet
bananas. Recently brewing has declined due to Banana bacterial wilt, which wiped out many of the
varieties that had dominated beer production. It is now being commercialized by people who are not
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banana producers. This commercialization is believed to have led to increased use of non-traditional
juicing banana varieties such as kisubi, gonja, sukalindizi, kivuvu, and later musa for tonto production. To
improve marketability of tonto, researchers in the Department of Food Science and Technology are
investigating strategies to improve processing, bottling, and shelf-life of banana beer. This research is
funded under Presidential technology development fund and commissioned by the Department of Food
Science and Technology at Makerere University as part of the national strategies to improve value-
addition to Uganda’s agro-produce.

g) Banana leaves: Banana leaves are traditionally used in Ugandan cooking for steaming foods such as
matooke, potatoes, cassava, yams, and maize meal (posho). Due to increased urbanization, some farmers
now specialize in processing and trade in fresh banana leaves. These processors sell banana leaves from
which the stalks and midribs have been removed to yield sheets of leaf suitable for lining cooking
containers and covering food in the steaming process. Truck loads of banana leaves are sold in Kampala
markets on a daily basis. This chain includes many other actors involved in bulking, transport, and
wholesaling and retailing of these leaves. Others specialize in the sale of smoked tender leaves for
production of traditional sauces that are steamed in a package of banana leaves. To meet this demand
some farmers in central region specialize in production of kisubi, sukalindizi, and musa just for leaf
production. Demand for smoked banana leaves is more seasonal, and concentrated especially on big
holidays.

h) Banana Fiber Crafts. Crafts production is a commercial enterprise dominated by women and
youth groups who make a variety of traditional household items such as baskets, mats, ropes, table mats,
container covers, pot supports, bags, and children’s toys such as balls and dolls that attract both local
and foreign markets. Craft producers are not well linked to the market chain, often acting independently
with little market power. Supply often exceeds demand and there are many small sellers and few
retailers/distributors, giving the retailer more bargaining power.

i) Animal Fodder: banana peels, stems and male flowers are in high demand as feed for cattle and
goats. Demand is growing as the practice of zero grazing expands, especially in central Uganda. There is
some small scale processing by drying these byproducts and milling into flour for animal feed
formulations. FREVASEMA also processes poultry feeds from the peels generated from processing its
vacuum packed fresh bananas. Processors such as FREVASEMA are having difficulties accessing good
quality raw products on regular basis. Farmers are not well informed about the market requirements.

j) Alternative fuels: There has been some experimentation with making biogas and charcoal
briquettes from banana stalks and peels.

THE BANANA VALUE CHAIN IN UGANDA

The banana marketing chain is complex with many players. In contrast to the coffee value chain which is
totally commercialized, the Banana value chain is strongly influenced by the subsistence nature of
production and the traditional culture of banana consumption that has influenced the consumption
patterns of an increasingly urban society.

Subsistence farmers. Most of the matooke and bananas produced are produced by subsistence
farmers for home consumption and only small surpluses (about 40 percent of production) are sold to
consumers and middlemen in the immediate vicinity. Lack of market access is cited as a major
disincentive to investment into increased production and productivity at the farm level.
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To improve their access to services, access to market, and their bargaining power, some banana farmers
are now forming farmers’ groups. The Uganda Cooperative Alliance (UCA) has played a vital role in
organizing farmers into groups and this group forming process is currently being fueled by the NAADS
initiative to commercialize agriculture (Kabahenda and Kapiriri, 2011). Groups seem to improve
marketability of bananas and farmers’ returns to investment. A study by IITA and the University of
Hohenheim of the farmer-to-market linkage in Uganda demonstrated that farmers in marketing groups
obtain higher prices than their ungrouped colleagues. The certification of farmers’ groups implemented
by IITA’s national partners, VEDCO (Volunteer Efforts and Development Concerns) in Uganda, has
made them eligible for savings and credit schemes. Distribution of Tissue Culture planting materials is
included as part of a package of training, credit and access to inputs.

Semi-commercial farmers: use both improved and local technologies to enhance production and the
marketability of their produce. Semi-commercial farmers own medium sized plantations (3 — 8 acres in
the Western region). In central the acreage is less (I — 3 acres); however, semi-commercial farmers in
the central region often practice intensive farming approaches to improve returns per unit of land
cultivated. Compared to subsistence farmers, due to the larger area of land cultivated and due to the
need to engage in good agronomic practices, semi-commercial farmers often hire labor to supplement
their household labor. A study on adoption of banana technologies in central and western Uganda
(Ssango and Sabiiti, 2009) found a clear return to investment in improved banana production including
mulching, weeding & pruning, fertilizer and pesticide use. It is the semi-commercial farmers that
contribute to the bulk of bananas (especially matooke) marketed in Uganda. (ibid).

Suppliers of Planting Material

Suppliers of planting materials are an important element of the value chain which is not included in the
diagram on the following page and needs to be explained because of its vital importance for future
adaptation strategies. The major edible types of bananas and plantains are parthenocarpic (produces fruit
without fertilization) and seedless. They are propagated traditionally by planting corms and suckers
(daughter plants that grow from the rhizomes at the base of mother plants). However, propagation
material derived from the infected mother stocks results in perpetuation of diseases (e.g., viruses such
as banana bunchy top, banana streak) and pests (e.g., nematodes and weevils) leading to low yields and
poor quality fruits.

Macropropagation: Through the technique known as PIF (plantes Issues de Fragments de tige) tens of
good quality plantlets are produced within two months at relatively low costs. In this approach, the
primary buds of entire suckers or fragments of corms are destroyed and auxiliary buds are exposed to
high humidity to induce sprouts which are then harvested, hardened, and distributed. This approach can
be implemented in remote rural areas near farmers’ fields or by NGOs in direct contact with farmers
for training and the distribution of good planting materials. This procedure is simple to replicate using
locally made humidity chambers. (IITA 2011).

Micropropagation: Also known as in vitro production of tissue culture (TC) material this is the most
efficient approach to the production of clean planting material in terms of throughput and germplasm
exchanges. Both production costs and revenues were consistently higher for TC-derived material than
for suckers. While banana prices varied greatly with district and declined significantly with increasing
distance from the main markets, production costs also decreased significantly due to better agro
ecological conditions and the much reduced pressure from pests and diseases. As a result, although both
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TC plantlets and suckers are profitable to the farmer, an lITA study found that TC material was more
profitable than suckers closer to the main banana market. (IITA2011).

The main sources of TC materials in Uganda are:

The Tissue Culture Lab at Makerere which was established in 1992 in the Department of Crop Science,
and recently expanded at Kabanyolo Research Farm.

Agro Genetic Technologies Ltd (AGT) the major private firm supplying high quality, disease-free tissue
culture planting material. Bananas constitute 70 percent of their production. Their biggest client is
NAADS (the National Agricultural Advisory Services), which arranges supply to farmer groups, although
there have been some complaints about mix-ups in varieties supplied by NAADS. Quality control and
verification are key issues for expansion of the industry.

Because TC plants are produced axenically in the laboratory, are material that is free from pests and
diseases. There are other benefits to using TC plants: (1) they are more vigorous, allowing for faster and
superior yields; (2) more uniform, allowing for better marketing; and (3) can be produced in huge
quantities in short periods of time, allowing for faster and better distribution of existing and new
cultivars, including genetically modified banana. However, TC plantlets are relatively fragile and require
appropriate management practices to fully harness their potential, especially during the initial growth
stages shortly after being transplanted to the field. The problem, however, is that in East Africa, TC
plantlets are often planted in fields burdened with biotic pest pressures and abiotic constraints.
Adoption of tissue culture plantlets in Uganda is estimated at less than 5 percent (IITA 2011.) One of
the biggest dangers for sustainable commercial production of TC plants is the lack of quality control in
particular: (1) standards for quality management during the production process, (2) plant health
certification, and (3) regulatory procedures including virus indexing and control of movement of
materials across borders — especially to avoid spread of viruses. Certification schemes need to be
regionally harmonized to allow cross border movement of healthy plantlets. In Uganda, nurseries are
run as businesses independent of the TC operators and the farmers. In Kenya, most of them are owned
by farmers’ groups that act as the customers for these nurseries, which seems advantageous for creating
a sustainable and vigorous link between producers and farmers.

NGOs such as VEDCO, Kulika Trust, Send-A-Cow, and CARITUS have been involved as intermediaries
in supplying clean and improved planting materials to farmers. The NGOs do not produce or multiply
planting material but purchase large quantities of suckers and tissue culture plantlets from research
institutions and private laboratories which they supply to farmers often at a subsidized cost or with
extended easy credit payment terms. Unfortunately, this process may also enhance the dependency of
famers and reduce their willingness to invest directly in improving the efficiency of their production.

The Ugandan Banana value chain is depicted in Figure 2-1 below and then described in detail in Table 2-5
on the following page.
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FIGURE 2-7. THE BANANA VALUE CHAIN
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Location

NATIONAL

TABLE 2-3. ROLES AND CONTRIBUTION OF ACTORS IN THE BANANA VALUE

Stage Actors

Production Farmers

Small scale
subsistence
farmers

Farmer groups/
cooperatives
Commercial

Producers

Trade Village Brokers

Bicycle Traders

Area Brokers

Numbers!33

Over |.3million
households
producing

35 percent of all
Ugandan farm
households grow
banana.

78 percent of beer
banana, 55 percent
of sweet banana &
35 percent of
matooke sold. Rest
consumed by farm
HH.

Average plot size is
0.3ha.

Thousands

Thousands

Mostly buy from
Bicycle traders.

CHAIN

Description

Mostly
smallholder
households
Growing
Number
Commercial
producers
Organized
groups can sell
direct to
wholesalers
cutting 2-3
people out of
the chain.

May not exist in
all locations

Small ones use
bicycles,
reportedly can
carry 18
bunches in a day.
Larger ones use
pickups.

Located in larger
trading centers
and towns. Act
as a collection
center where
bananas are
accumulated
until they make
a lorry load

Roles

Planting/ replanting
thinning

Soil fertility
management
Pest Control
Harvesting
Marketing
Home
consumption,
processing and
brewing

Buy bananas from
farmers and sell in
the local
community
Collect from
individual farmers
& village brokers.
Sell to larger
traders

Act as commission
agents linking
bicycle traders to
lorry traders
Short term
storage & bulking

Share of Domestic
Market value!34

Prod
roduct Traditional Improved
Market Group
Marketing!3%
Fresh
Matooke 93
percent
Beer
Bananas 6
percent
Sweet
B |
ananas 20 percent 50 percent
percent
Banana
leaves
5 percent
10 percent
10 percent

133 http://www.ugandabananatrade.com/ugandabanana.asp, http://www.agriterra.org/en/project/index/2475|

13 Example from Masaka and Rakai from SMJR 2012.

135

added.
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Location

NATIONAL

INTERNATIONAL

Stage

Trade

Transport

Trade

Consumption

Primary
Processing

D-34

Actors

Lorry Traders

Transporters

Urban
Wholesaler

Market Venders
and retailers

Domestic
consumers

Processors of
peeled
matooke, dried
Matooke chips
& flour, juice,
wine, and dried
banana chips
and banana
crisps

Numbers!'33

Many

Many

Relatively few

Many

Millions

Small scale
processors are
many, mostly
women

Village brewers all
over Uganda
Those that
manufacture and
pack formally are
very few

Description

Mostly do not
own the truck.
Established
relationship with
Brokers

Carry about 600
bunches per
truck

Most have
established
relationships
with particular
wholesalers
Well established
links to traders
and venders

Individuals
Mostly women
May sell 40-80
bunches per day

66 percent of
Urban
population
Mostly SMEs.
Mostly artisanal
for domestic
market

Roles

Procurement
Bulking

Hire the
Transport
Link to urban
wholesalers

Own the lorry,
Maintain and
operate lorry

Take risk of loss in

transit
Bulk

Store until
distributed

Operate Market
stalls

Liaise with Lorry
traders

Sell directly to
customers
Home
consumption

Processing
Packaging
Marketing

Share of Domestic
Market value!34

Prod
roduct Traditional

Market

10 percent

Bunches of
Bananas and
loose
fingers.

25 percent

Bunches,
Hands and
loose
fingers

I5 percent

Bunches,
hands,
fingers and

5 percent
leaves

All

Peeled
Matooke
Matooke
flour
Banana
crisps
Banana juice
Banana wine
/

Tonto (local
brew)

Sun dried
sweet
bananas
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25 percent
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Location

INTERNATIONAL

Share of Domestic
Market value!34

Stage Actors Numbers!33 Description Roles Product Traditional Improved
Market Group
Marketing!3%
Service Cold storage Only 5 companies | ENHAS has Offer cold storage | Apple
Providers service offer cold storage = monopoly at and chilled Bananas
providers and chilled Entebbe airport. | transport Sweet
transport banana
Export Exporters 15 registered with | May be Bulk banana by hands
Trading UNEPB producers or Grade Matooke
Plus informal may outsource | Cold Storage and | hands
traqers to supply . quality .control Vacuum No information
regional markets | May specialize Organize sale & packed
not registered or exporta international matooke
range of shipping Dried
commodities banana chips
International | Supermarkets | Very few Ugandan export | Ripening
Retailing and specialty Mostly specialty bananas go Distribution
retailers shops mostly to the Quality
UK and EU enforcement
Consumption | International <0.5 percent of Matooke mostly | Buying

Consumers

international
banana market.

to Ugandans in
the diaspora

Demanding quality

CLIMATE CHANGE IMPACTS ON BANANA
POTENTIAL IMPACT OF CLIMATE CHANGE ON BANANA PRODUCTION IN

UGANDA.

A\

The centre of origin for the internationally traded dessert banana (Musa) is SE Asia where climatic
conditions are highly variable, but domestication occurred primarily in humid and/or sub-humid climates.
In undertaking their global study on the potential impacts of climate change on the banana sector,
Ramirez et. al (2011) used the following assumptions regarding the climate requirements For banana, to
make some predictions on the likely impact of climate change on the subsector.

Temperature and rainfall conditions are two of the main determinants of banana yield.
Growing season duration Gs = 365 days

Monthly min temperature below which crop dies = 0°C

Monthly min temperature below which crop stops growing = 12°C

Monthly max temperature above which crop stops growing = 33°C

Optimum growth between 17.5°C and 26.3°C

Rain fed crop fails due to drought below 200 mm/year

Crop fails due to water logging above 4,000 mm/year

Optimum growth between 900 and 1,760 mm/year with good drainage

Definition of suitability ranges:

Beyond absolute thresholds: suitability 0 percent

Between absolute and optimum thresholds: suitability 1-99 percent (linear)

Within optimum conditions: suitability 100 percent

Calculations for precipitation and temperature done separately; their product is final suitability score
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It should be noted however that their modeling was calibrated primarily for subtropical banana — i.e. the
main exporting countries, and the assumptions may not fully hold for varieties endemic to the tropics
(Ramirez et al 2011.)

In general, given the assumptions of the climate change projections they were using, researchers have)
concluded that in the lowland tropics, where temperatures are already extremely high, even slight
temperature increases could damage banana production or eliminate it altogether. Such areas include
coastal West Africa, the Amazon, the Atlantic coast of Colombia, and many other coastal areas of Latin
America and the Caribbean (Meadu, 2011). In cooler areas, mostly of eastern and southern Africa,
increased temperatures are expected to favor banana production, partially offsetting losses elsewhere.
This benefit assumes, however, a significant investment in research and technology to support shifting
production to more favorable areas.

These general findings need to be supplemented and verified by more detailed localized research that is
variety and production system specific. Bioversity, CIAT and the University of Western Australia in
collaboration with regional agricultural research institutions is in the process of implementing a major
process of modeling the climate change impacts on various major banana cultivar groups, and testing
potential adaptation approaches for purposes of refining local response strategies based on user-friendly,
participatory tools, and user consultation. (Ramirez, Jarvis, van den Bergh, Staver, and Turner, ProMusa
Workshop 2011). This is part of a CG program called CCAFS (www.ccafs.cgiar.org) which has
developed a number of tools with applicability to bananas.

According to a similar modeling study done by Jarvis et al (2008) the increase in crop suitability for
bananas due to climate change is highest in Sub-Saharan Africa, with Uganda leading the pack at 24
percent followed by Kenya and Rwanda at 23 percent and Ethiopia at 20 percent. Ramirez et al. come to
a similar conclusion, projecting Uganda to be among the countries least affected by changing climatic
conditions. This creates possibilities for expansion of the banana production area in to those locations
that were previously less than ideal, assuming increasing minimum temperatures, in those areas where
rainfall or maximum temperatures are not (or do not become) limiting (Ramirez et al 201 1.) The biggest
losses in banana production are projected to be in the Caribbean, SE Asia, and West Africa. It should be
noted, however, that there is likely to be considerable variability within regions and even within
countries.

These projections consider only the potential impact on productivity as directly impacted by genetic
growth requirements. The impact of climate change on pests and diseases is a different question. On the
one hand, the impact of rising temperatures on black sigatoka (black leaf streak disease) is projected by
some to be beneficial. Almost all tropical areas are projected to experience less disease pressure as
rising temperatures push maximum temperatures above the threshold for this fungus. Uganda is among
the countries where suitability for the disease is projected to decrease by 10-20 percent according to
Ramirez et al (2011).

In contrast, researchers in Uganda asserted recently that with climate change ” major banana pests and
diseases such as the root burrowing nematodes, banana weevils, and Sigatoka leaf disease will become
significant problems in Uganda’s current major production areas” (IITA 2012). Clearly a lot more work
is needed in this area to tease out the relative impacts of each.
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TABLE 2-4. VULNERABILITIES, CLIMATE CHANGE IMPACTS AND ADAPTATION
STRATEGIES OF BANANA VALUE CHAIN ACTORS IN UGANDA

Value
chain stage

Production

Trade

Processing

Retailing

Transport

BANANA

RISKS/VULNERABILITIES

C=Climate Related

V= Other Value Chain Risks

V |+ | Soil fertility decline and

+ | reduced water retention

capacity important.
Makes producers more
vulnerable to climate

change
C |+ Biggestissue is disease
+ | and pests. Significantly

+ | affecting productivity
likely to increase with
rising temperature and
spread to areas not
previously affected.

V |+ | Many middle men.
+
+
C |+ | Surplus production in

+ | certain seasons needs to

be processed before it

rots.

Uganda is a high cost

+ | producer compared to

other countries where

intensively produced

mono-crop with high

inputs

Rising consumer concerns

+ | over carbon footprint of
banana trade

Climate change increasing
+ | potential loss in transit,
need for efficient cold
chain and ripening
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EXISTING

ADAPTATION

STRATEGIES

Intensive mulching for

soil fertility,weed control

and moisture retention.

Research indicates payoff

to fertilizer use on
intercrops is high.

Starting to adopt tissue
culture for clean plant
multiplication.

Control spread of
diseases by roguing and
removal of male buds

Organizing farmers for

marketing bananas to cut

out layers. -informal
banana markets — rural,
roadside, municipal

Small scale processing of
matooke flour, chips,
wine, juice by farmer
groups

Export of apple bananas,
peeled fingers, and solar
dried banana chips to
international markets

Not being addressed

None

GAPS

Access to fertilizer —
weak distribution, & high
costs. Lack of extension
information on soil
fertility management.
Knowledge of water
management limited
Understanding of pest
dynamics still limited.

Coffee farmers not
organized for banana
production

Good business models.
Economies of scale in
investment. Demand
analysis.

Quality control,
inconsistent supply

Tracking carbon footprint

Few cold chain services
providers

OPTIONS

Organizing farmers for bulk
supply of inputs.

Increased emphasis on water
management and minimum
tillage.

Continued research into pest
and disease problems, early
warning system for pest
control.

Continued training on pest and
disease management

Organizing coffee farmers for
marketing bananas, and bulk
input procurement for both
crops.

Introduction of formal banana
markets with more transparent
marketing options.

Investment analysis of best
locations for processing
facilities.

Vertical integration, strengthen
supply linkages and contract
enforcement

Analysis of ways to reduce
carbon footprint — support
carbon credits for carbon
sequestration under shade
production.

More competition in cold chain
services.



IMPLICATIONS FOR ADAPTATION RECOMMENDATIONS

Recommendations for the USAID/Feed the Future with respect to incorporating climate change
considerations into program planning in the Banana sector include the following.

(IITA) in collaboration with other CGIAR centers (CIAT, ICRAF, and CIFOR), is attempting to
evaluate the benefits of different types of systems, including co-benefits for climate change
adaptation and mitigation and implications for pest and disease incidence. They have found that
banana-coffee intercrop systems have the potential to be the most beneficial for farmers
because they leave the yield of the coffee crop virtually untouched, while providing continuous
supply of food for household consumption and surplus for sale to meet cash needs, allowing
households to be more strategic about their coffee sales. Essentially, by combining the two
crops farmers are greatly increasing the total yield value of a single plot of land, even if the yield
for individual crops doesn’t change much.

Including bananas in the coffee system spreads the farmers’ risk. If one crop fails or is decimated
by a disease, they can still get a harvest from the other. Shade from the bananas also decreases
coffee’s susceptibility to drought and extreme weather events due to climate change.
Researchers say that introducing shade trees in the coffee and banana system can reduce the
temperature by 2 to 5 degrees centigrade. The residues from the trees also provide in situ
mulch which would otherwise have to be purchased or transported in. The returns from
bananas also encourage farmers to replace unproductive coffee trees with new clonal seedlings
because they reduce the livelihood impacts of the drop in coffee production during the first 3-5
unproductive years, because the bananas are producing even when the coffee is not. This is
especially true for the women in the community, who clearly benefit from the banana harvest
for home consumption, even when they often don’t see the money from coffee sales come back
to the household.

Extension providers, scientists, and farmers need to cooperate to formulate clear extension
messages and strategies to promote the most profitable intercropping systems. Coffee and
banana germplasm suitable for production in a warmer climate needs to be developed and made
available.

This also offers a long term strategy for gradually shifting coffee production to cooler and more
conducive locations in the higher altitudes, in response to anticipated climate pressures, and
replacing the coffee with an alternative intercrop as growing conditions change. This means that
the choice of shade recommendations for coffee plantations needs to be strategically identified
to ensure optimal conditions for banana as well, and to guard against recommending trees
known to act as temporary hosts for banana pests (and vice versa).

On the marketing side, integrating banana extension, and marketing support into coffee farmer
groups such as those being supported by NUCAFE and UCF, would improve the sustainability
and efficiency of those groups. More efficient and profitable linkages to banana markets, will
reduce the pressure for pre-selling of the coffee crop, and promote improved quality and
returns from coffee production. If the coffee organizations do not have the technical capacity to
handle bananas, strategic alliances should be formed with other organizations such as
Technoserve which do. Single commodity associations are inefficient when it comes to
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organizing farmers who must balance investments and utilization of an integrated farming
system.

Improving the functioning of the farmer marketing groups for coffee and banana, creates
potential opportunities for a more organized distribution of inputs essential to increased
productivity, including fertilizers, which have a higher return to investment in the coffee banana
intercrop than for any other production system in Uganda!'3¢, even at the current high prices. If
the costs of marketing and distribution can be reduced by strengthening the linkages between
input dealers and organized farmer groups, the returns could be further increased. Similar
synergies can be achieved with the production and distribution of improved planting materials
for both coffee and banana, if nurseries and tissue culture suppliers work together closely with
organized farmers’ associations.

13 Van Asten presentation at the EPRC/ MAAIF stakeholder consultation on the Uganda Fertilizer Strategy, July 2012, at Hotel
Africana.
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3.0 RICE

IMPORTANCE OF RICE

Rice is becoming an important food and cash crop in Uganda. Rice is ranked fourth among the
cereal crops in importance, following rice, millet, and sorghum. It is grown by mostly (80
percent) small scale farmers with less than 2 hectares under rice. Since the introduction of
upland rice in 2002, the number of farmers deriving their livelihood from rice farming has grown
from 4,000 to over 96,000 farmers in 2010 (Ngambeki et al., 2010 and MAAIF, 2012). Perhaps,
this rapid farmers’ shift to rice production is because it has a higher return on investment among
smallholder crop enterprises. The number of rice millers has also shot up from over 100 before
2000 to 591 by 2010 (MAAIF, 2012). The growth in domestic rice production has led to a drop
of rice imports saving the country foreign exchange earnings. Though still small, rice exports are
rising and it is anticipated that Uganda will be a net exporter of rice in the region from 2018
onwards given its potential to expand production (MAAIF, 2012).

SUPPLY OF RICE

Rice is grown in almost all parts of the country with much production taking place in eastern
and western Uganda. Two types of rice are being grown in Uganda: lowland/wetland rice and
upland rice. It is estimated that 45 percent of the total rice area is under upland rice and the
rest (55 percent) is planted to lowland/wetland rice (Balasubramanian et al., 2007). The
production trend of rice can be traced back to the history of rice production in Uganda
although some production statistics are missing. Rice was introduced in Uganda in 1904 by
Indian traders but minimal production at subsistence level started in the late 1940s. In the
1950s, rice production picked up to cater for needs of institutions (e.g. schools, prisons and
hospitals) and to feed the Second World War returnees. By the end of the 1960s, the then
Government of Uganda set up rice irrigation schemes (Kibimba, Doho, Olweny, and Agoro) for
commercial production of lowland rice. In the 1970s and 1980s, rice production was still low
due to poor maintenance of the irrigation infrastructure in the rice schemes and lack of
prioritization of the rice sector by government. It was not until the late 1990s that rice
(especially upland rice) began to attract the attention of agricultural researchers. Between 2001
and 2006, there was the upland rice project in which upland rice was introduced in Uganda as
one of the government’s strategies to achieve its overarching development goals of poverty and
food insecurity reduction. The New Rice for Africa (NERICA) was formally released in Uganda
in 2002. The NERICA boom that later followed the upland rice project led to an increase in
both area under rice and total quantity of rice produced in the 2005-06 period. Further support
was obtained from Government of Japan through FAO to promote NERICA upland rice in 2006.
Several other isolated projects also took up promotion of upland rice in various areas leading to
a remarkable growth in rice production. By 2011, the harvested area for rice in Uganda was
about 90,000 hectares producing a total of about 233,000 metric tons as shown in Figure 3-1
below.
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FIGURE 3-8. RICE ACREAGE, PRODUCTION, AND YIELD IN UGANDA, 1990 -

2011
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Source: MAAIF, 201 I; UBOS, 2006, 2008, 201 1, and 2012
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Because rice production has been recently introduced to most parts of Uganda, many farmers
do not have adequate experience in growing it leading to low productivity. Rice productivity at
the national level has been more or less constant at around |.4 - 1.5 metric tons per hectare
from 1990 to 2007 as shown in Figure 4-1 above. The potential yield of lowland (upland) rice
obtainable in research stations in Uganda is 5 (4) metric tons per hectare (Ngambeki et al.,
2010). Moreover, there exists an opportunity to expand rice production in upland areas and
valley bottoms that are scattered across the country.

DEMAND FOR RICE

Uganda is a net importer of rice and will continue to do so in the near future unless there is a
significant improvement in domestic production. Figure 4-5 below shows that rice imports have
been generally growing since 1990 but sharply rose in 1997. From 1997 onwards, rice imports
have remained high but fluctuating with a record high of 83,720 metric tons registered in 2004.
The average rice imports for the period 2000-2004 was about 62,816 metric tons per year
although it went down to 42,347 metric tons per year in the 2005-09 period, depicting
increased import substitution. On the other hand, due to better rice prices across the borders,
some cross border trade has been recorded. Minimal rice exports have been recorded up to
2004 when they became significant. By 2011, the rice exports were valued at US$18 million.
This new trend could be explained by the NERICA boom and a general increase in rice
production in Uganda. For example, Tilda has revamped the old Kibimba rice scheme and has
started exporting its rice to neighboring countries, such as Kenya, Rwanda, Sudan and the
Democratic Republic of Congo.
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FIGURE 3-9. RICE IMPORTS AND EXPORTS IN UGANDA, 1990-2011
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THE RICE VALUE CHAIN MAP

The rice value chain consists of numerous players: farmers, rural traders, urban traders, and
millers. These key players or actors are systematically described in Table 3-1 below:
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FIGURE 3-10. THE RICE VALUE CHAIN IN UGANDA
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TABLE 3-5. ROLES AND CONTRIBUTION OF ACTORS IN THE RICE VALUE CHAIN

Location Stage

NATIONAL

Production

Trading/
Transporting

Processing

Distribution

Consumption

Actors

Farmers
Small scale
Medium scale
Large scale

Traders
Rural
Urban

Rice millers
Small
Medium
Large

Wholesalers
Retailers
Supermarkets

Consumers
Institutions
Animal feed
mixers

Regional markets

Numbers

96,000 farmers
80 percent are
small

|5 percent are
medium

5 percent are
large

Many but
number and
distribution not
known

591 millers
77.5 percent
are small
Engelbergs
20.8 percent
are small mill-
tops

1.7 percent are
medium to
large

Description

Small scale farmers
have < 2 hectares and
use traditional inputs
Medium scale farmers
have 2 - 6 hectares and
most of them use
traditional inputs with
a few using non-
motorized tools such
as jab planters

Large scale farmers
have over 6 hectares
and include rice
irrigation schemes
Rural traders handle
unmilled rice and sell it
to millers or urban
traders after milling
Urban traders sell
milled rice to
consumers and
sometimes import
milled rice

Small rice mills use
rudimentary
technologies
(Engelbergs and mill-
tops; handle 95
percent of the total
paddy produced
Medium and large rice
mills use ultra-modern
technology; handle 5
percent of the total
paddy produced

Most of the
distributors are urban
Supermarkets handle
packaged branded and
unbranded rice
Consumers are mainly
urban households
Institutions include
schools, hospitals,
army, prison

Animal feed mixers
include poultry and pig
feed makers

Regional markets
include mainly
Southern Sudan and
Kenya

Source: MAAIF, 2012; Ngambeki et al., 2010; USAID, 2010;
2008; and Elepu, 2006
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Share of Market value

Roles Product

Domestic  Regional
Seedbed
preparation
Planting
Weeding

Pest & disease

Unmilled
rice

control
Harvesting
Threshing
Drying
Bagging
Marketing

Unmilled
rice
Milled rice

Buying
Assembling
Transporting
Cleaning
Consolidation
Marketing
Providing market
information

Milled rice
Branded

milled rice
Rice husks

Buying unmilled
rice

Milling rice

Storage of
unmilled and milled
rice

Cleaning of milled
rice

Marketing milled
rice and rice husks
Branding and
packaging rice
Marketing branded
rice

Milled rice
Branded
milled rice
Rice husks

Selling flour and
bran

Selling of rice-
based foods

Milled rice
Branded

milled rice
Rice husks

Buying milled rice
Buying branded
rice

Buying rice husks

PMA, 2009; USAID, 2008; Candia et al.,
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CLIMATE CHANGE IMPACTS ON RICE PRODUCTIVITY AND
PRODUCTION IN UGANDA

Different climatic factors affect rice production although varieties of rice have differential
response to climatic factors. Rainfall is the most important weather element for successful cultivation of
rice. NERICA can be grown comfortably with rainfall of 400 mm per season, or with 300-400 mm per
season if its distribution synchronizes well to its growing cycle. Rainfall of 300 mm or less per season
does not sustain the growth of NERICA (Miyamoto et al., 2012). Temperature is another climatic factor
which has a favorable and in some cases unfavorable influence on the development, growth and yield of
rice. Rice being a tropical and sub-tropical plant, requires a fairly high temperature, ranging from 20° to
40°C. The optimum temperature of 30°C during day time and 20°C during night time seems to be more
favorable for the development and growth of rice crop. Booting and flowering are the stages most
sensitive to high temperature, which may sometimes lead to complete sterility. Sunlight or day length is
another very essential factor for the development and growth of rice. Bright sunshine with low
temperature during ripening period of rice helps in the development of carbohydrates in the grains and
hence, high yields. Humidity also plays a vital role in increasing the spikelet sterility at increased
temperature (Shah et al., 201 1).

With climate change, there may be an expansion of optimally suitable areas for rice production in
Uganda, since it requires relatively high temperature for its growth. The major constraint then becomes
water for rice production. Only 2 percent of the total rice land in Uganda is irrigated wetland, 53
percent is rainfed wetland, and 45 percent is dryland (Nakano et al., 2007). Although increased rainfall
may be realized, its distribution will be an important factor affecting rice production. Upland and rainfed
lowland rice may be worst hit if rains are not well distributed throughout the growing season. This
suggests that major lowland rice producing districts in eastern and northern Uganda which depend on
seasonal swamps and rivers may be greatly affected. Upland rice production in western and central
Uganda could also reduce due to recurrent severe droughts. There is evidence that recurrent prolonged
droughts in some parts of western Uganda have hit upland rice farmers forcing some of them to reduce
or quit production (URN, 2012 & 2009). However, lowland rice may thrive well in areas where there is
irrigation and proper water use management. This could take place in established rice irrigation schemes
such as Tilda, Doho, Olweny, and Agoro. In a survey of farmers in Doho Irrigation Scheme, irrigation
has been found to influence rice yields as a |-cm increase in irrigation water raises paddy yield by 0.13
ton per hectare (Nakano et al., 201 1). The only challenge with lowland rice might be recurrent flooding
and water logging conditions which could impact negatively on yields.

Besides abiotic stresses, low rice productivity and production in Uganda may also be partly contributed
by biotic stresses, especially pests and diseases. There are two major rice diseases (blast and bacterial
leaf blight) whose effect on rice yields is known to be aggravated by weather conditions, such as
temperature, air humidity and soil moisture status. With projected climate changes, these diseases could
become more frequent and severe in Uganda. There are also emerging diseases of rice that may be
linked to climate change, such as Rice Yellow Mottle Virus sobemovirus (RYMV) (Mogga et al., 2012).
Likewise, irrigated lowland rice may be more resistant to these diseases than rainfed lowland and upland
rice since it suffers less abiotic stress.
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CLIMATE CHANGE IMPACTS ON REGIONAL RICE SUPPLY AND
DEMAND

The East African region is a net importer of rice and none of the countries is self reliant in rice.
Although Tanzania is the largest producer, it is still importing significant quantities of rice to meet the
domestic demand. Kenya is the largest importer of rice and has a small area optimal to rice production.
Rice production and consumption is still low in Rwanda and Burundi, meaning that rice imports there
are equally low. Current national strategies are aimed at increasing production of rice in order to attain
self-sufficiency in East African countries: Uganda (MAAIF, 2012), Kenya (MA, 2008), Rwanda (MAAR,
201 1) and Tanzania (MAFSC, 2009).

However, climate change might thwart these efforts and worsen the existing rice production-
consumption deficit in the region by impacting negatively on its production. For example, rice yields in
Tanzania are projected to reduce by 7.6 percent to 2050 due to increase in temperature of 20 C or
intra-seasonal precipitation variability of 20 percent (Rowhani et al., 201 1). Outbreaks of new pests and
diseases, such as RYMV, might also increase and hinder rice production in the region. This means that
the eastern Africa region might continue to be a net importer of rice from mainly Asia. Yet international
rice prices are projected to increase by 48 percent during 2000-50 (IFPRI, 2010). Higher rice prices
could translate into lower demand for rice in the region, especially among poor urban consumers. Since
the region is less dependent on rice for food, there might be a general shift towards the consumption of
main staples, such as maize, matooke, cassava, and Irish potatoes.

CLIMATE CHANGE VULNERABILITY AND ADAPTATION IN
UGANDA

In all the stages of the rice value chain, there will be climate change impacts. At the production level,
upland and rainfed lowland rice farmers might obtain lower yields than those farmers producing lowland
rice using irrigation. Consequently, upland and rainfed lowland rice farmers may see their incomes
reduce tremendously causing some of them to quit production. At the same time, irrigated lowland rice
farmers might obtain higher incomes because of better prices.

Available adaptation strategies for affected rice farmers include varietal changes, fertilization, irrigation,
and crop diversification. Drought resistant varieties that will take-up more heat units and more
adaptable to climate change need to be availed to farmers of upland and rainfed lowland rice. Application
of nitrogen fertilizer will also become a necessary practice for farmers to take in order to boost rice
yields. By estimating the yield function, it has been shown the response of rice yield to nitrogen is as
high as 46 kg ha-! of paddy per | kg ha-! of nitrogen applied (Miyamoto et al., 2012). Irrigation and water
use management is crucial in production of irrigated lowland rice.

At the marketing stage, farmers may prefer to bypass Rural traders and sell their rice directly to millers.
This suggests that the role of Rural traders in linking farmers to millers may considerably decrease.
Similarly, due to heavy competition among them, millers might also consider sourcing rice directly from
farmers thereby avoiding the rural traders. Besides offering farmers higher prices, millers may provide
them with additional services such as transport and credit. Some of the millers, especially medium and
large millers, may be forced to produce or increase production of own rice and/or enter into
contractual marketing agreements with farmers in order to obtain assured supply of rice. Currently,
Tilda is the only miller that produces own rice and engages in contract farming scheme. Some urban
traders, particularly the wholesalers and giant supermarkets, will have to import rice to supplement
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domestic production. Even large millers may start importing rice and repackaging it in their brand names
for sale in the local market.

At the distribution stage, retail prices of rice might become higher for consumers who are mostly urban
dwellers. This could lead to a fall in consumer demand for rice and an increase in consumption of
cheaper substitute staples, such as banana (matooke), cassava, millet, sorghum, Irish and sweet potatoes.

RECOMMENDATIONS

Research on rice should focus on developing varieties that are tolerant to high temperature, salinity,
drought and floods. Both lowland and upland rice varieties need to be bred for drought and heat
tolerance. Salinity and flood tolerance are added attributes to lowland rice varieties. Breeding for
pest and disease resistance is also recommended.

Adjustment of planting time such that the reproductive and grain filling phases of rice fall into those
months with a relatively low temperature.

Selection of rice varieties with a growth duration that avoids peak abiotic stress periods and those
which are tolerant to biotic stresses.

Promote use of fertilizers and sustainable land management among farmers to boost yields. This
could be done by facilitating farmer access to fertilizer and through education of farmers on use of
fertilizer and sustainable land management.

Promote irrigation and water use management especially among lowland rice farmers. Even for
upland rice farmers, they need to have provisions for supplemental irrigation in case of drought
occurrences.

Establish early warning systems and advice about weather conditions and outbreaks of pests and
diseases to enable farmers better manage their rice fields.

Regional monitoring and management of pests and diseases should be encouraged to avoid
outbreaks and epidemics of rice pests and diseases.

Promote organized marketing of rice to increase the bargaining power of farmers against large and
monopsony agribusinesses (millers). This requires building the capacity of farmers’ associations so
that they able to collectively market their rice.

Promote large scale rice farming with the use of modern inputs (improved seeds, fertilizer, irrigation
infrastructure, machinery) for timely farm operations and better yields.

Promote contract farming arrangements between agribusinesses (medium and large millers) and
farmers. While millers will get assured supply of rice, farmers on the other hand will gain access to
critical inputs and assured market.
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TABLE 3-6. VULNERABILITIES, CLIMATE CHANGE IMPACTS AND ADAPTATION
STRATEGIES OF RICE VALUE CHAIN ACTORS IN UGANDA

Value chain RICE RISKS/VULNERABILITIES

stage

C=Climate Related

V= Other Value Chain Risks

Production C

Marketing |V

Post C
Harvest
Processing

Internation C
al Trade

++

++

+++

+++

+++

++

++

++

++

Drought/ unpredictable
rainfall

Floods and water logging

Rice diseases — blast and
blight
Declining soil fertility

Farmer's Lack marketing
power

Reduced rice supply

Reduced rice quality — wet
rice

Reduced rice supply

Reduced global supply

EXISTING
ADAPTATION
STRATEGIES

Selection of type of rice
grown — upland/lowland
Growing rice in lowland
areas, e.g. swamps, dry
river beds, valley bottoms
Growing Lowland varieties

Farmer's Organizations for
collective marketing and
small scale milling

Buying rice at central
places, e.g. trading center.
Using agents to locate
sellers

Use bicycles to assemble
Sun drying, drying on
tarpaulins

Central estate with
outgrowers - Tilda

Buying rice directly from
farmers

Rising Prices

GAPS

Lack of drought resistant
varieties - Lack of proper
irrigation infrastructure

Mismanagement of
wetlands

Inadequate knowledge on
good agronomic practices
Poor fertilizer distribution
and lack of knowledge
Weak Farmer Institutions,
Lack of Capital

Lack of organized
marketing
Lack of collection stores

Lack of available drying
technology

Land tenure problems
Insufficient capital
Weak contract
enforcement

May expect rice to be
falsely imported as EAC/
COMESA

OPTIONS

Develop drought resistant
varieties - Promote
adoption of improved seeds

Develop varieties tolerant
to water logging

Support development of
irrigation infrastructure
Train farmers in good
agronomic practices
Contractual relationships
that include access to inputs
Institutional Strengthening
Access to Capital and
Business Development
Services

Promote organized
marketing of rice

Include rice in Warehouse
Receipt system

Promote small scale drying
technology

Vertical integration
Promote large scale rice
production or contract
farming

Strengthen contract
enforcing institutions
Strengthen EAC
harmonization

Note: a Constraints synthesized from the following studies: MAAIF, 2012; Ngambeki et al., 2010;
USAID, 2010; PMA, 2009; USAID, 2008; Candia et al., 2008; and Elepu, 2006.
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4.0 MAIZE

IMPORTANCE OF MAIZE

Maize is an important food crop and non-traditional agricultural export in Uganda. It is ranked third in
production volume after banana and cassava. Maize is the most produced cereal, accounting for 46
percent of total cereal production and it is the main food for the urban poor and institutions, such as
schools, army, police, prisons, and hospitals (Mugisha, 2011). According to the Uganda Bureau of
Statistics, UBOS (2012), maize exports to regional markets accounted for 1.2 percent of the total value
of exports in 2011 down from 4.2 percent in 2010. In general, the maize sector provides a source of
livelihood to over 2 million households, 1,000 traders/agents, and 600 millers (Elepu, 201 1).

SUPPLY OF MAIZE

Maize is grown in all agro-ecological zones in Uganda with the climate favoring two crops annually in
some of the major production districts, such as Iganga, Kamuli, Jinja, Mbale, Kiryandongo, Kasese,
Kabarole, and Mubende. Kapchorwa. However, there is a possibility of having three crops annually
through the use of irrigation. It is grown by mostly smallholders who constitute about 95 percent of the
farmers. Emerging commercial farmers, such as Dar Agro Processing Farm in Nakasongola, still
constitute about 5 percent of the farmers (Elepu, 2011). Various maize varieties are grown including
open pollinated varieties and hybrids. Maize varieties grown tend to vary by district and determine the
number of crops that can be raised in a year. They include: Longe I, Longe 2H, Longe 3H, Longe 4,
Longe 5, Longe 6H, Longe 7H, Longe 8, Longe 9H, 10H and | IH, PAN 67, SC627, and MM3. A few
hybrids from Kenya are also available on the Ugandan market. Open pollinated maize varieties are
commonly grown in the districts of Iganga, Masindi and Kasese, where two crops can be grown in a
year. In contrast, hybrid maize is mostly grown in Mbale and Kapchorwa, where only one crop is grown
in a year.

Historically, maize has not been an important crop in Uganda. However starting in the 1970s, maize
production and consumption quickly spread countrywide, making it the most important cereal crop in
Uganda in both rural and urban areas. Maize has increasingly become a staple food in many parts of the
country mainly due to changes in peoples’ eating habits. Although available statistics appear to be
inconsistent, maize production has been increasing overtime and by 2011, it had exceeded 2.5 million
metric tons. Much of the increase in production could be explained by a steady increase in acreage
which stood at 1,063 ha in 2011 and yield improvements due to adoption of hybrid maize. However,
maize productivity in Uganda is still low and ranges from 1.40 - 2.50 MT/ha as shown in Figure 4-1
below.
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FIGURE 4-11. MAIZE AREA, PRODUCTION AND PRODUCTIVITY
IN UGANDA, 1961-11
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DEMAND FOR MAIZE AND MAIZE PRODUCTS

It is estimated that most (85-90 percent) of the total national maize production is consumed
domestically, and the rest (10-15 percent) is exported to regional countries through informal and formal
marketing channels (Elepu, 2011). The domestic demand for maize is increasing due to increased
population, number of institutions, and the rising demand for maize by products. Annual per capita
consumption of maize in Uganda is still low and stands at approximately 40 kg. The export market for
Uganda’s maize is entirely regional, particularly Eastern and Southern African countries. The increased
demand for Uganda’s maize in the regional is attributed to three main factors: maize is a staple food
crop; persistent unfavorable climate; and depletion of soil fertility in a number of countries in Eastern
and Southern Af