T h ©S ign Commonwealth BILL¢ MELINDA -
ecilnooerve & Devel,opment Office GATES foundation

Business Solutions to Poverty

S

NUTRISAVE

)| WASTE LESS, NOURISH MORE

Tomato Value Chain
Deep-Dive

May 2023

O

technoserve.org 0 o @ O



-0

Agenda

Executive summary
Background
Loss analysis

Gender

Appendix




Agenda

Executive summary
Background
Loss analysis

Gender

Appendix




O

Executive summary

Background and overview of Kenya’s tomato sector

Country
Production

N ' ' Other
Q Insights

*Fruit and vegetable

In 2020, Kenya produced 1m MT of tomato, mainly by smallholder farmers for domestic fresh produce

The tomato sector experienced a strong CAGR of 18% from 2017-2020 — especially from 2019-2020, area under
production increased by 8% while production volumes increased by 4%, however value decreased by 18% due to
depressed farm gate prices

Largest tomato production areas are in the Southwest (31%) and around Mount Kenya (13%) — in the southwest, Taita
Taveta, Kirinyaga, and Kajiado county produced 62-72 MT tomato each in 2020

Informal retailers handle 70% of yearly tomato produce and rely on an extensive network of aggregators/wholesalers

Seasonality highly influences tomato loss with most losses occurring during the rainy seasons** due to more supply
(potentially oversupply) yet similar demand
In total 32% of tomato production volumes is lost along the supply chain, equating to ~309K MT of waste annually:

- Production level (10%): Driven by unpredictable offtake demand
- Aggregation level (12%): Driven by improper handling during transport and storage

- Offtake level (10%): Driven by high perishability and short shelf-life
Limited processing capabilities in Kenya due to due to low buying power and high costs of production

Nutrition: Fresh tomatoes are a common ingredient in many soups, stews, sauces, and dishes; and rich in
micronutrients and other bioactive compounds (including vitamins, carotenoids, and minerals)

Gender: Women are involved in the tomato sector via pre-harvest production (e.g., planting, weeding) and informal retail
activities, while men are responsible for labor-intensive activities including cultivation (e.g., harvesting, grading) and
transportation

Solutions: Potential solutions need to address key points of loss, e.g., technical assistance for good agricultural
practices, adequate handling during transportation, proper storage and cooling facilities along the whole supply chain

**Rainy seasons in Kenya are April-June and November — December, Tomato supply gluts trail rains by ~2 months, which is the growing period of tomatoes
Source: Expert interviews, TechnoServe analysis, National Agri-Food Biotechnology Institute (2020)



-0

Agenda

Executive summary
Background
Loss analysis

Gender

Appendix




Driven by strong domestic demand, tomato is the third largest F&V in
Kenya by production volume

O

Production volumes (2020) Production volumes CAGR (2017 - 2020)
Millions MT Percentage
Banana 1.9 Garden Peas 27%
Cabbage French Beans
Tomato Tomatoes
ELG* During the 2019-2020 period, Oranges
while production volumes
Mango 0.8 increased (4%), the value Avocados
decreased by 18% from 25.1b
Avocado KES to 20.7b KES due to ELG*
depressed farm gate prices
Watermelon ILG**
Pineapple Mangoes
ILG** Papaya
Garden Pea Pineapples

*Exotic leafy greens (includes kale and spinach)

**Indigenous leafy greens (e.g., cowpea leaf, African nightshade, spider plant)

Note: Fruits and vegetables defined using FAO guidelines, which exclude roots and tubers, pulses
Source: Kenya Horticulture Crop Directorate, FAOSTAT
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The largest tomato production areas are in the Southwest (31%) and
around Mount Kenya (13%)

Southwest Kenya

« Top counties*: Taita Taveta, Kaijado
* Production volumes: 301K MT

+ Area harvested: 16K Ha

+ Production value: 9.5B KES**

*Based on annual production volume
**Equal to $70.8M USD as of April 23, 2023
**Equal to $30.6M USD as of April 23, 2023
Note: Data is for 2020 calendar year
Source: Kenya Horticulture Crop Directorate

Mount Kenya area

K

A[Mombasal

- Top counties*: Kirinyaga, Laikipia
« Production volumes: 127K MT

« Area harvested: 6K Ha

« Production value: 4.1B KES***

B >40k MT A Major cities
B 30k-40k MT
B 20k-30k MT
[0 10k-20k MT
<10k MT



Most tomatoes are produced by smallholder farmers and sold
domestically at informal retailers as fresh produce

O

Domestic fresh value chain visualization Description

s oo T TTTTTTTTTTTTTTTTTT T T T T T T T I
B Smallholder farmers : Production :
E 1 * Smallholder farmers grow most of Kenya’s tomato production |
S I « Produce is primarily sold to intermediaries at farm-gate |
o : * Most SHFs are untrained in GAP and post-harvest practices, with :
c 1 the exception of those supplying to formal retail channels !
= Aggregators, transporters, brokers, L e e e e e e |
5 agents |
% Aggregation

2 » Aggregators source directly from farmers and are responsible for

transporting produce to market

* Transporters delivering to formal retailers often rely on smaller
plastic crates (vs. wooden) and larger lorries with rubber separators
to avoid food damage

Wholesalers

(e.g., markets, large mama mbogas)

Offtake :
* Almost all tomatoes are sold domestically as fresh produce — |
processing is limited given consumers prefer fresh tomatoes over :
canned and puree alternatives I
1

I

I

1

1

1
Informal retailers Formal 1
[
1
1
1
: * Within the fresh market, most tomatoes are sold at informal retailers
1
1
[
1

(i.e. small mama mbogas) retailers

Offtake

D e S DT

(70%) versus formal retailers (30%)
* For formal retailers, the supply chain from farm gate can take as
little as 1 day, given fewer intermediaries and rigorous forecasting

Domestic consumers

Note: Commercial farms, processors, and exports were excluded from visualization as they represent a small percent of production
Source: Kenya Horticulture Crop Directorate, Expert interviews
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32% of tomato production volumes are lost along the value chain,
equating to ~309K MT of waste annually

Formal

: Informal retailers
retailers

Smallholder farmers Aggregators Wholesalers

Key takeaways

Fluctuating market access and demand may  Bumpy roads, ill- Inadequate handling  Demand forecasting  Lengthy supply chain (e.g., high # of
lead to unsold tomato produce equipped trucks and  (e.g., continued capabilities and a intermediaries) and lack of proper storage at
Lack of (cold) storage increases chance of poor handling (e.qg., overstocking of strong supplier reta_il level leads to quality deterioration and
ripening and hence loss further downstream overload_ed \_No_oden_ wooden crates) and  network reduces spoilage

crates with limited air ~ lack of proper waste at the formal
Unsold produce is used as animal feed and circulation) storage (e.g., sun retail level to a
given to local communities accelerate ripening  exposure) leads to minimum

process spoiled produce

0
&__ 6% 6%
LB

- 2% 8%

Total volume SHFs* Aggregators Wholesalers Formal retall Informal retailers Total volume

produced sold to

*Only includes post-harvest losses consumers

Source: Expert interviews, TechnoServe analysis
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Farm-gate losses are driven by unstable offtake demand, which
hampers SHFs’ ability to accurately forecast production needs

Production (SHFs)

Loss volumes and rates Key challenges Existing solutions Adoption*

Market access
Loss rate [l Loss volume

94K MT » Lack of buyers, particularly during rainy seasons, » Vertical integration of farming together with O
given oversupply of tomato produce aggregation to improve market access

« Limited processing capabilities in Kenya inhibit selling (however higher working capital)

oversupply to processors
* Lack of formal offtake contracts

Knowledge
Rainy Dry Annual + Limited knowledge about value-adding opportunities + Use specific varieties (e.g., “big rock” with O
S Seasons average - : : harder skin) for longer shelf-life
+ Limited knowledge on good agricultural practices and
* Most farm-level waste is redirected to consistent usage of inputs * Receive technical assistance by agronomists, O
animal feed (50%) or donated to local supplied by formal retailers (e.g., Quickmart)
o 0
ST (B0V) » Follow GAP (e.g., mulching) to avoid water O
* Little to no redirection of waste to spillage during rainy season

processing facilities due to high
investment required (e.g., machinery,
packaging, storage) and low consumer + Limited financial resources to invest in smaller plastic
demand for processed tomato products crates (vs. large wooden crates) to avoid crushing,
promote air circulation, and facilitate hygiene

Financing

Did not identify existing solutions in Kenya

« Tomato SHFs interviewed had less
seasonal variation in farm-gate losses Infrastructure
compared to ILG

» Improper facilities (e.qg., cold storage) and inadequate « Did not identify existing solutions in Kenya

*Est. proportion of actors currently using solution in Kenya (bumpy) roads especially during the rainy season
Source: Expert interviews, TechnoServe analysis High @ Medium (P Low O
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Transporters experience food loss due to inadequate handling during
transport (e.g., wooden crates) and storage (e.g., lack of cold rooms)

Loss volumes and rates Key challenges Existing solutions Adoption*
Loss rate [l Loss volume Transport
55K MT * Pick-up trucks (compared to larger lorries) are not » Vehicle shock absorbers and separators in O
able to provide the required safety and lead to faster larger trucks and lorries provide buffer
ripening and spoilage between tomato crates and limit movement
» Overstocking of wooden crates (up to 115kg of  Insulation and adequate vehicle protection
tomatoes) crush tomatoes at the bottom and harm avoids exposure to sun and rain

overloaded tomatoes at the top (e.g., due to

: :  Driving at night keeps produce cooler for
exposure to rain and lack of protection through crate) g v PSP

longer, but poses safety risk to drivers

Rainy Dry Annual
seasons seasons average Storage

» Limited space and hence combination of selected » Placing pallets under crates on the floor
produce accelerates ripening process, mainly driven keeps storage floor clean without spilling

» Actors interviewed indicated most
waste is redirected to animal feed

O @ O

(63%) whereas a smaller portion goes by black passion fruit cleaning supplies on produce
to local consumers (37%) » Lack of cold rooms over longer storage periods lead < Separation of certain fresh produce (e.g., in

- Aggregators using smaller plastic to quality deterioration and spoilage Igrger storage rooms) avoids accgleration of
crates (Compgreq to wc_)ode_n crates)  High perishability limits opportunity to re-sell formal ripening process caused by certain produce O
benefit from air circulation, improved retail rejections to other markets « Cold storage facilities keep produce fresh
hygiene and avoid crushing of . — . O

» Plastic crates offer hygienic (e.g., more easily

tomatoes

washable) and storage benefits (e.qg.,
improved air circulation, less crushing due to O
lighter filling) compared to wooden crates

*Est. proportion of actors currently using solution in Kenya
Source: Expert interviews, TechnoServe analysis High @ Medium (P Low O



Wholesalers experience tomato loss due to their inability to discern
quality of produce purchased and inadequate market infrastructure

Loss volumes and rates Key challenges Existing solutions Adoption*

Loss rate [l Loss volume Market access

60K MT * Inconsistent demand (including limited forecasting + Did not identify existing solutions in Kenya
capabilities) creates oversupply at times, leading to
more tomato loss

Knowledge

» Large-scale wooden crates put pressure on tomatoes ¢ Did not identify existing solutions in Kenya
at the bottom, ultimately crashing them, and enforce
overstocking of crates (~10cm over the edge),
ultimately damaging tomatoes on the top during
transportation

* Tomato waste is redirected to animal « Inability to discern quality of produce purchased
feed (57%) and local consumers (43%)

Rainy Dry Annual
seasons seasons average

Infrastructure

* Inadequate infrastructure at wholesale markets (e.g., ¢ Did not identify existing solutions in Kenya
limited shade, no cold rooms) creates long-exposure
to sun and accelerates ripening process

* Low tray tables allow tomatoes to fall off easily and to
become waste

®

*Est. proportion of actors currently using solution in Kenya
Source: Expert interviews, TechnoServe analysis High @ Medium (P Low O
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Tomato

Informal retailers have limited financial means to invest in adequate

facilities (e.g., cold storage) at their shops

Loss volumes and rates Key challenges Existing solutions Adoption*

Loss rate [l Loss volume Knowledge

80K MT + Limited forecasting capabilities to balance supply and ¢ Did not identify existing solutions in Kenya
demand

+ Limited to no ability to discern quality of produce
purchased

Financing

 Limited financial means to invest in adequate storage ¢ Did not identify existing solutions in Kenya

facilities (e.g., cold storage)

Rainy Dry Annual
seasons seasons average _
* In more urban area, informal retailers Equipment
have limited possibilities/access to * Produce exposed to heat and weather due to lack of ¢ Retailers store most inventory under the .
redirect unsold produce to livestock, cold storage in open-air markets display table in the shade to protect produce
hence more waste is redirected to « Low tray tables allow tomatoes to fall off easily and to from heat and rain
dump sites become waste « Subscription-based cold-storage (e.g., Fresh O
Box) and other refrigeration services provide
more affordable storage options for retailers
Infrastructure
» Multiple intermediaries involved between farm and  Digital platforms connecting farmers directly
offtake is time consuming, leading to high levels of to offtake markets reduce the number of O
quality loss by the time retailers market produce handoffs required

*Est. proportion of actors currently using solution in Kenya
Source: Expert interviews, TechnoServe analysis High @ Medium (P Low O
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Activities related to production and informal retail present the largest
opportunity for female engagement

Gender breakdown by activity

% Directional
“ Women would not survive the transportation

O

business due to the long hours and manual labor

5 _ required. Men are hard-wired to endure hardship. »
S | Production 0
= - Male Director, industry association
© .
a

v
s | Cultural barriers make it difficult for women to
= take on leadership positions. Women are often ’
i'f forced to choose between their family or their job.
o ! .
< Aggregation - Female CEO, solution provider

p

Y
o | Informal retail
[ ““ Women are more patient and detail-oriented,
"‘5 which makes them well suited for aggregation

| and retail activities.

v -Male CEO, exporter

Bl women I8 Men

Source: Expert interviews, TechnoServe analysis
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We aligned

design

Value chain
archetype

Scalable
chains

Shared
characteristics

on three value chain

archetypes for preliminary solution

» Leafy greens

Affordable and accessible fruits

Less affordable seasonal fruits

» Indigenous leafy greens (e.g., spider
plant, cow pea leaves, nightshade)

» Exotic leafy greens (e.g., spinach,
kale)

Tomato
Banana

Mango
Pineapple
Avocado

* Lower seasonality
» High perishability ( < 48 hours)

» Tender leaves susceptible to handling
injuries during transportation

+ Limited processing sector

High production volumes
Low seasonality

Medium / high perishability
Highly affordable

Limited processing sector

High seasonality
Significant export market
Established processing sector




U’ technoserve.org

Sankey diagram: tomato
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