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Vegetables — Post-Harvest & Processing
The crop category where cold chain emerges as the central infrastructure question — with 25–60% perishability losses, structural import-substitution opportunity through tomato puree, and the emerging cooperative-and-commercial cold-chain commercial trajectory
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Editor’s introduction
This Issue is the sixth instalment of the Kilimokwanza Post-Harvest & Processing Series. Where Issue 5 (Roots & Tubers) anchored the curing-and-cyanide-management disciplines for the moderate-perishability tuber category, Issue 6 (Vegetables) anchors the cold-chain infrastructure question for the regional fresh-produce category where post-harvest losses are most structurally severe — 25–60% across the regional fresh-vegetable harvest, driven by perishability that sits between the cassava-extreme (24–72 hour deterioration) and the dry-grain regime (months in storage) but with much higher commercial volume and value at stake.
This Issue covers the ten vegetable crops that anchored Seed Series Issue 7: tomato (the regional vegetable flagship by volume), onion (the most-storable regional vegetable), cabbage (the cool-season-highland-storable leafy crop), kale or sukuma wiki (the regional household staple), spinach (the cool-season premium leafy crop), carrot (the storable cool-season root vegetable), eggplant (the tropical-and-temperate-adaptable fruit-vegetable), peppers (sweet and hot, the dual-channel fruit-vegetable), okra (the hot-season export-emerging fruit-vegetable), and pumpkin (the most-storable regional fruit-vegetable).
Three structural through-lines connect the ten vegetables. First, the cold-chain question dominates: optimal storage temperatures range from 0°C (cabbage, kale, spinach, carrot) through 7–13°C (tomato, eggplant, okra, pumpkin) with chilling-sensitivity disciplines that prevent simple refrigerator storage; pre-cooling within 4–6 hours of harvest is the foundational cold-chain step across the category. Second, the value-add infrastructure gap is structural: tomato puree imports represent foreign-exchange outflow paralleling cooking-oil from Issue 3; processed-vegetable categories (frozen, dehydrated, pickled, juiced) remain under-developed relative to underlying production volume. Third, the emerging cold-chain commercial trajectory is functional: Twiga Foods, Sasini Limited, Smart Logistics Solutions, and Frigoken Kenya provide regional reference cold-chain commercial models with emerging Tanzanian, Ugandan, Rwandan and Burundian operators expanding the infrastructure footprint.

	THE COLD CHAIN QUESTION
Regional fresh-produce post-harvest economics are dominated by cold-chain access. The 25–60% smallholder fresh-vegetable post-harvest loss rate is the highest of any crop category in this Series and is structurally driven by the gap between commercial-grade cold-chain infrastructure (pre-cooling, refrigerated storage, refrigerated transport, refrigerated retail) and informal-market ambient handling. Closing the gap is the regional fresh-produce-industry strategic priority through 2024–2026 and beyond.
The cold-chain infrastructure has four sequential components, each with distinct operational requirements. First, pre-cooling: forced-air cooling, hydro-cooling, package-icing, or vacuum-cooling within 4–6 hours of harvest to remove field heat (typically reducing pulp temperature from 25–30°C to 0–12°C depending on commodity). Second, refrigerated storage: temperature-controlled storage at commodity-specific optimal ranges (0°C for leafy greens, 7–10°C for chilling-sensitive crops, 10–13°C for tropical crops, ambient for storage-tolerant crops like cured pumpkin). Third, refrigerated transport: insulated reefer-trucks for inter-city haulage; insulated containers for export. Fourth, refrigerated retail: supermarket cold-displays, cold-chain-integrated retail, and food-service cold-chain integration.
The chilling-sensitivity discipline prevents simple refrigerator storage of certain commodities. Tomato (below 10°C), eggplant (below 10°C), pepper (sweet below 7°C, hot more tolerant), okra (below 7°C), pumpkin (below 10°C), and sweet potato from Issue 5 (below 12°C) all suffer chilling injury under typical refrigerator temperatures (4–7°C). The discipline is not optional — chilling-injured produce loses commercial value and accelerates post-removal deterioration, undoing the cold-chain investment.
Regional cold-chain operators are emerging. Twiga Foods (Kenya tech-enabled produce aggregation, the regional reference for cold-chain integration at smallholder-aggregator scale); Sasini Limited (horticulture and cold-chain produce operations); Smart Logistics Solutions (cold-chain produce supply); Frigoken Kenya (the regional reference for cold-chain horticulture export); emerging Tanzanian, Ugandan, Rwandan and Burundian operators. AGCOT-cluster horticulture coordination supports the production-zone-end of the cold-chain.
For smallholder fresh-vegetable producers, the actionable rule is participation in cold-chain-integrated cooperative-or-commercial aggregator networks. For commercial operators and impact investors, scaling cold-chain infrastructure into Tanzanian Iringa-Mbeya-Mufindi-Kilimanjaro, Kenyan Mt-Kenya-and-Aberdares, and Rwandan-and-Burundian highland production zones represents one of the strongest available regional vegetable-industry commercial-development opportunities. For governments, supporting cold-chain infrastructure investment alongside processing-and-value-add capacity scale-up is the available public-sector contribution to closing the regional fresh-produce post-harvest loss rate.



The ten vegetables at a glance
	Crop
	Loss range
	Cold-chain
	Storage life
	Primary processing
	Lead market

	Tomato
	25–60%
	12–13°C
	5–10 d ambient; 14–21 d cold
	Fresh + puree + sauce
	Domestic + import substitution

	Onion
	10–30%
	0–4°C
	Cured 4–6 mo; cold 6–12 mo
	Fresh + dehydrated
	Domestic + Karatu export

	Cabbage
	15–30%
	0–2°C, 95–100% RH
	2–4 wk amb; 3–6 mo cold
	Fresh + sauerkraut
	Domestic highland

	Kale (sukuma)
	20–40%
	0–2°C
	1–3 d amb; 14–21 d cold
	Fresh (dominant)
	Household staple

	Spinach
	20–40%
	0–2°C
	1–3 d amb; 10–14 d cold
	Fresh + baby spinach
	Premium retail emerging

	Carrot
	10–25%
	0–1°C
	1–2 wk amb; 4–6 mo cold
	Fresh + juice + frozen
	Domestic + juice

	Eggplant
	20–40%
	10–12°C
	5–7 d amb; 10–14 d cold
	Fresh (dominant)
	Community + emerging

	Peppers (sweet/hot)
	15–40%
	Sweet 7–10°C; Hot 0–4°C
	Sweet 14–21 d cold; Hot 6–12 mo dried
	Fresh + sun-dried + powder
	Domestic + AB Eye export

	Okra
	20–40%
	7–10°C
	5–7 d amb; 7–10 d cold
	Fresh + frozen + pickled
	Community + EU export

	Pumpkin
	15–30%
	10–13°C
	1–2 mo amb; 3–6 mo cool
	Fresh + puree + frozen
	Domestic + emerging



Read across: the loss-range column tells the structural story. Tomato sits at 25–60% (the highest in this Issue, driven by extreme perishability and chilling-sensitivity); kale, spinach, eggplant, and okra at 20–40%; cabbage, peppers, and pumpkin at 15–40% spread; onion and carrot at 10–30% (the most storable, with curing-and-cool-storage rewarded). The cold-chain column traces commodity-specific temperature requirements with chilling-sensitivity disciplines for tomato, eggplant, peppers, okra, and pumpkin. The lead-market column anchors each crop’s commercial proposition: domestic staples, premium retail, export-emerging, value-add channels.
	CROP 01
Tomato
Solanum lycopersicum   •   Nyanya (Sw)  •  The regional vegetable flagship by volume



	LOSS RANGE
25–60% post-harvest loss (smallholder); 8–18% (cold-chain-grade)
	COLD-CHAIN TARGET
12–13°C and 85–90% RH (chilling-sensitive; do NOT store below 10°C)
	STORAGE LIFE
Ambient 5–10 days; cold-chain 14–21 days; processed forms months–years
	REGION FOCUS
Region-wide — Mt Kenya, Western & Nyanza KE; Iringa, Mufindi, Mbeya & Kilimanjaro TZ; Western & Eastern UG; Eastern & Southern RW; Imbo BI



Why this matters
Tomato is East Africa’s vegetable flagship by production volume and the regional crop where post-harvest loss rates are most consistently documented at the high end of the regional fresh-produce range. Annual regional production exceeds 1.8 million tonnes across the five countries combined; smallholder post-harvest losses sit between 25% and 60% of total production, with mid-range estimates of 35–45% commonly cited in regional horticultural literature. The driver is structural: tomato is highly perishable (5–10 days at ambient temperature), the regional cold-chain infrastructure is under-developed relative to the production volume, and processing-grade absorption capacity has been slow to scale.
Tomato post-harvest economics are dominated by two structural questions: cold-chain access (covered in this Issue’s upfront pull-out box) and processing-grade absorption (covered in this section’s anchored pull-out box on tomato puree and the regional processing gap). Both questions point toward the same regional commercial-development opportunity: integrated production-and-processing-and-cold-chain infrastructure that captures the value currently lost to perishability and surrendered to imported processed-tomato product.

	TOMATO PUREE AND THE REGIONAL PROCESSING GAP
Regional tomato puree, paste, and sauce consumption sits structurally above domestic processing capacity. East African per-capita processed-tomato consumption has risen steadily through the 2010s and 2020s alongside urbanisation, rising household income, and expanding food-service-and-quick-service-restaurant categories. Regional consumption is now estimated at substantial annual volume; domestic processing supplies a structural minority share, with imports from China, Italy, Egypt, India, and the United States filling the persistent gap.
The regional commercial implication parallels the cooking-oil import-substitution story documented in Issue 3 of this Series. Imported tomato concentrate represents a meaningful foreign-exchange outflow that domestic processing infrastructure could capture if the supply-chain coordination challenges can be addressed. Domestic operators include Trufoods Kenya (Royco brand portfolio integration); Premier Foods Kenya; emerging processors in Tanzania and Uganda; and limited-scale operators in Rwanda and Burundi. Capacity exists; supply consistency, processing-grade tomato variety availability, and cold-chain transport from production zones to processing facilities are the binding constraints.
Domestic processing requires three coordinated inputs that regional infrastructure has not yet fully delivered. First, year-round contracted production of processing-grade tomato varieties (firm, high-Brix, low-moisture, disease-resistant) from production zones with adequate cold-chain transport infrastructure. Second, processing facility capacity sized for regional throughput rather than imported-product-displacement scale. Third, retail brand integration that captures consumer trust and shelf presence currently held by imported brands.
Emerging operators are building this infrastructure. Twiga Foods (Kenya tech-enabled produce aggregation); Sasini Limited (horticulture division); Smart Logistics Solutions (cold-chain produce supply); Frigoken Kenya (the regional reference for cold-chain horticulture export); and emerging Tanzanian and Ugandan operators represent the regional commercial-development trajectory. AGCOT-cluster horticulture operations in Mbeya, Iringa, and Kilimanjaro provide structurally relevant production-zone coordination. Closing the regional tomato-processing gap is one of the strongest available regional vegetable-industry commercial-development opportunities.



The post-harvest landscape: harvest, pre-cooling, storage
1. Harvest timing (the maturity-stage decision): Tomatoes are harvested at one of four stages: mature green (firm, full size, just-ripening internally), breaker (first colour break, 10% red), turning (10–30% red), and red-ripe (full red colour). For long-distance transport, mature-green or breaker is standard; for local market, turning or red-ripe is preferred. The harvest-stage decision determines downstream shelf life and cold-chain requirements.
1. Field heat removal (the pre-cooling discipline): Tomatoes harvested in field carry significant field heat (often 25–30°C internal pulp temperature); pre-cooling within 4–6 hours of harvest to 12–15°C extends shelf life dramatically. Forced-air cooling and hydro-cooling are the principal methods; the discipline is the foundational cold-chain step.
1. Sorting and grading: Hand-sorting at smallholder scale; mechanical sorters at commercial-aggregator scale. Grading by size, ripeness stage, and defect class. Premium-grade graded tomatoes command 30–60% over mixed-grade informal-market trade.
1. Storage — ambient: Mature-green tomatoes 14–21 days at 12–13°C and 85–90% RH; breaker stage 7–14 days; turning stage 5–10 days; red-ripe 3–5 days. Ambient (25–30°C) shelf life: 5–10 days from breaker to red-ripe progression.
1. Storage — critical avoidance: Tomatoes are chilling-sensitive — storage below 10°C produces chilling injury (poor ripening, rapid post-removal deterioration, off-flavour, mealiness). Refrigerator storage at typical 4–7°C is incorrect for unripe tomatoes; ripe tomatoes can briefly tolerate cooler storage.
1. Cold-chain transport: Refrigerated-truck transport at 12–15°C; cold-chain logistics integration with retail and processing facilities. The regional cold-chain transport gap is structural and is the principal driver of high post-harvest loss rates.
1. Pest control (post-harvest): Fruit fly (Bactrocera dorsalis) damage during pre-harvest is the dominant quality issue; some Botrytis grey mould pressure during cold storage. Sanitation and rapid cold-chain throughput are principal controls.
The processing & value-add landscape
1. Fresh retail (the dominant volume channel): Whole-tomato retail through urban-and-peri-urban markets carries the largest volume share. Premium-grade graded retail (supermarket-and-cold-chain) commands structural premium over informal-market mixed-grade trade.
1. Tomato puree, paste, and concentrate (the processing-gap channel): Cooked, milled, evaporated tomato concentrate for retail and food-service applications. Major regional operators: Trufoods Kenya (Royco brand portfolio); Premier Foods Kenya; emerging Tanzanian and Ugandan processors. Domestic capacity below regional consumption; imports from China, Italy, Egypt fill the gap.
1. Sauces and condiments: Tomato ketchup, tomato sauce, pizza sauce, BBQ sauce — commercial regional manufacturing principally through Trufoods, Premier Foods, Bidco-affiliated operators, emerging private commercial brands.
1. Sun-dried tomatoes (premium specialty): Sun-drying or mechanical drying for premium specialty retail; emerging artisan-and-cooperative operators producing single-origin premium-retail product.
1. Frozen tomato (limited regional scale): Diced frozen tomato and frozen tomato concentrate for food-service applications; limited current regional commercial scale.
1. Specialty value-add: Single-origin premium tomato brands; heirloom-variety specialty retail; emerging organic-certified tomato product lines; tomato-juice premium retail.
Standards & quality
1. Maturity stages: mature green; breaker; turning (10–30% red); pink (30–60%); light red (60–90%); red-ripe.
1. Cold-chain temperature: 12–15°C for mature-green and breaker; 10–12°C for ripening fruit; never below 10°C (chilling injury threshold).
1. Cold-chain relative humidity: 85–90%.
1. Grade specifications (KEBS / regional): Extra Fancy (premium), Fancy (standard), No. 1, No. 2 (commercial); USDA grade specifications adopted by export operators.
1. Foreign matter and damage tolerance: typically maximum 2–3% defective fruit for Extra Fancy grade; 5–7% for Fancy.
1. Brix (soluble solids): processing-grade typically minimum 4.5–5.0 for puree manufacturing.
1. Certification: KEBS, TBS, UNBS, RSB, BBS standards apply; HACCP and ISO 22000 for processed-tomato operators; GLOBAL G.A.P. for export-grade horticulture.
Where to source equipment, services, and processors
1. Kenya: Equipment: Davis & Shirtliff cold-chain equipment; Frigoken Kenya horticulture-specific equipment; private commercial cold-chain operators. Aggregators and processors: Trufoods (Royco brand); Premier Foods; Twiga Foods (tech-enabled produce aggregation); Sasini Limited; Smart Logistics Solutions; Frigoken Kenya (the regional reference for cold-chain horticulture). Supermarket integration: Naivas, Carrefour, Quickmart cold-chain retail.
1. Tanzania: Equipment: TARI Mlingano-and-Tengeru-linked supplier networks; private commercial cold-chain operators. Aggregators and processors: emerging Iringa, Mbeya, Mufindi, Kilimanjaro cooperative-and-commercial operators; AGCOT-cluster horticulture aggregators; Bakhresa Group (some processed-tomato product lines).
1. Uganda: Equipment: NaCRRI-and-emerging-private supplier networks. Aggregators and processors: emerging Western and Eastern Region cooperative-and-commercial operators; emerging Kampala-based food-processing operators.
1. Rwanda: Equipment: regional imports; RAB-linked supplier networks. Aggregators and processors: Africa Improved Foods (AIF — some tomato-based formulations); emerging Eastern Province cooperative operators.
1. Burundi: Equipment: regional imports. Aggregators and processors: emerging cooperative operators in Imbo and surrounding production zones.
Bottom line
Tomato post-harvest is the regional fresh-produce flagship category where cold-chain access and processing-grade absorption together determine commercial outcome. The 25–60% post-harvest loss rate is structural and reducible through cold-chain infrastructure adoption and processing-capacity scale-up.
For smallholder tomato producers, the actionable rule is participation in cold-chain-integrated cooperative-or-commercial aggregator networks; informal-market trade carries structural perishability discount. For commercial operators and impact investors, integrated production-and-processing-and-cold-chain operations represent the structural value-capture path. For governments and impact investors, scaling the regional tomato-processing infrastructure represents one of the strongest available regional vegetable-industry commercial-development opportunities — paralleling the cooking-oil import-substitution case from Issue 3 of this Series.


	CROP 02
Onion
Allium cepa   •   Vitunguu (Sw)  •  Vitunguu maji (red onion, Sw)  •  The most-storable regional vegetable



	LOSS RANGE
10–30% post-harvest loss (smallholder); 5–12% (cured-and-stored)
	COLD-CHAIN TARGET
0–4°C and 65–70% RH (cool-and-dry)
	STORAGE LIFE
Ambient cured 2–4 months; cool-storage 4–8 months; cold-storage 6–12 months
	REGION FOCUS
Karatu, Kilimanjaro, Mufindi TZ; Mwingi, Mt Kenya KE; Kabale, Mubende UG; Northern Province RW; minor BI



Why this matters
Onion is East Africa’s most-storable major vegetable and the regional crop where curing-and-storage-architecture investment most directly extends commercial shelf life. Annual regional production sits at substantial scale, with Karatu (Northern Tanzania) emerging as the regional production-and-export heartland alongside historical production in Tanzanian Kilimanjaro region, Kenyan Mwingi-and-Mt-Kenya, and Ugandan Kabale-and-Mubende.
Onion post-harvest economics are dominated by curing discipline (2–3 weeks of post-harvest skin-drying that produces the firm, papery outer skin and dry neck that enable extended storage) and by climate-controlled storage (cool-and-dry storage at 0–4°C and 65–70% RH that extends storage life from 2–4 months ambient-cured to 6–12 months cold-stored). The regional infrastructure for onion curing and storage is more developed than for most vegetables in this Issue but remains under-developed relative to commercial trajectory.
The post-harvest landscape: harvest, pre-cooling, storage
1. Harvest timing: Harvest when 70–80% of leaf tops have fallen and skin papery layer has developed; under-mature onions store poorly; over-mature onions sprout in storage.
1. Curing (the foundational discipline): Onions cured for 2–3 weeks under shade with adequate ventilation; the curing process dries the neck and outer skin layers, sealing the bulb against moisture loss and pathogen entry. Smallholder curing: open-shelter ventilated drying; commercial curing: controlled curing rooms.
1. Topping and trimming: Removal of dried tops and root remnants; the discipline matters because incompletely-trimmed bulbs lose moisture and pack poorly.
1. Sorting and grading: Hand-sorting at smallholder scale; mechanical grading by size at commercial scale. Grading by size (small, medium, large), colour class (red, white, yellow), and condition (firm, soft, sprouted).
1. Storage — cool-and-dry (the operational standard): Cool-and-dry storage at 0–4°C and 65–70% RH; storage life 6–12 months under proper conditions. Higher humidity invites neck rot and sprouting; lower temperature invites freezing damage.
1. Storage — ambient cured (smallholder reference): Slatted-shelf storage in well-ventilated dry shelters; storage life 2–4 months under proper conditions; quality declines progressively.
1. Pest control: Onion thrips (Thrips tabaci) damage during pre-harvest is the dominant quality issue; bulb mites and onion neck rot during storage. Sanitation and proper curing-and-storage discipline are principal controls.
The processing & value-add landscape
1. Fresh retail (the dominant channel): Whole-onion retail through urban-and-peri-urban markets, supermarkets, and food-service operators. The dominant regional volume channel.
1. Dehydrated onion (the principal value-add channel): Sliced onion sun-dried or mechanically dried into chips, flakes, granules, or powder. Major regional operators: emerging private commercial dehydrators; cooperative-affiliated operators in Karatu and similar production heartlands; export-oriented operators.
1. Onion powder and seasoning blends: Milled dehydrated onion for retail and food-service seasoning applications; significant commercial value relative to fresh-onion baseline.
1. Frozen onion (limited regional scale): Diced frozen onion for food-service applications; limited current regional commercial scale.
1. Pickled onion (specialty): Pickled onion for retail premium-niche; some regional operators emerging.
1. Specialty value-add: Single-origin specialty onion brands; emerging organic-certified onion product lines; onion oil extraction (limited current scale).
Standards & quality
1. Curing protocol: 2–3 weeks ventilated post-harvest drying; neck moisture below 12% for storage-grade.
1. Storage temperature: 0–4°C optimal; below 0°C produces freezing damage.
1. Storage relative humidity: 65–70% optimal; above 75% invites neck rot and sprouting.
1. Foreign matter and damage tolerance: typically maximum 3% sprouted, decayed, or mechanically damaged bulbs for premium-grade.
1. Size grading: small (40–60 mm), medium (60–80 mm), large (80–100 mm), jumbo (above 100 mm).
1. Certification: KEBS, TBS, UNBS standards apply; export-grade requires phytosanitary certification.
Where to source equipment, services, and processors
1. Kenya: Equipment: Davis & Shirtliff cold-chain equipment; KALRO Tigoni-linked supplier networks. Aggregators and processors: Smart Logistics Solutions; Twiga Foods; Sasini Limited; emerging Mt Kenya and Eastern Region cooperative operators.
1. Tanzania: Equipment: TARI-and-private commercial supplier networks. Aggregators and processors: cooperative networks in Karatu (the regional production-and-export heartland), Kilimanjaro, Mufindi; emerging private commercial operators; AGCOT-cluster horticulture aggregators.
1. Uganda: Equipment: regional suppliers. Aggregators and processors: cooperative networks in Kabale, Mubende; emerging Kampala-based commercial operators.
1. Rwanda: Equipment: regional imports; RAB-linked supplier networks. Aggregators and processors: emerging Northern Province cooperative operators.
1. Burundi: Equipment: regional imports. Aggregators: limited; emerging cooperative operators.
Bottom line
Onion post-harvest is the regional storable-vegetable success story — curing-discipline-anchored, cool-and-dry-storage-rewarded, structurally functional commercial trajectory through Karatu-anchored production-and-export infrastructure. The post-harvest gap is reducible through curing protocol adherence and cool-storage capacity scale-up.
For smallholder onion producers, the actionable rule is curing-protocol adherence followed by participation in cooperative-aggregator networks for graded retail or cold-storage-cooperative access. For commercial operators and impact investors, scaling cool-and-cold-storage infrastructure into Tanzanian Karatu-Kilimanjaro and Kenyan Mwingi-Mt-Kenya production heartlands represents the regional onion-industry commercial-development trajectory.


	CROP 03
Cabbage
Brassica oleracea var. capitata   •   Kabichi (Sw)  •  The cool-season storable leafy crop



	LOSS RANGE
15–30% post-harvest loss (smallholder); 5–10% (cold-chain-grade)
	COLD-CHAIN TARGET
0–2°C and 95–100% RH (the regional vegetable with the most demanding cold-chain requirements)
	STORAGE LIFE
Ambient 2–4 weeks; cool-storage 1–2 months; cold-storage 3–6 months
	REGION FOCUS
Mt Kenya, Aberdares & Mt Elgon highlands KE; Mt Kilimanjaro, Mufindi, Iringa highlands TZ; Kabale & Mt Elgon UG; Northern & Western Province RW; pilot BI



Why this matters
Cabbage is East Africa’s cool-season-highland-storable leafy vegetable and the regional crop where cold-chain investment most directly extends commercial shelf life. Production is concentrated in highland zones where cool-season cultivation matches the crop’s agro-ecological requirements: Mt Kenya, Aberdares, Mt Elgon, Mt Kilimanjaro, Mufindi, Iringa, Kabale, and Rwandan Northern and Western Provinces. Annual regional production sits at substantial scale; smallholder post-harvest losses sit at 15–30% with cold-chain infrastructure access dramatically reducing the loss rate.
Cabbage post-harvest carries unusual cold-chain demands within the regional vegetable category: optimal storage at 0–2°C and 95–100% relative humidity (the highest humidity requirement of any major regional vegetable). The combination of cool temperature, very high humidity, and modified-atmosphere storage (where available) extends storage life from 2–4 weeks ambient to 3–6 months cold-stored. Limited regional processing infrastructure (sauerkraut, kimchi-style fermented retail) creates emerging premium-niche commercial trajectory.
The post-harvest landscape: harvest, pre-cooling, storage
1. Harvest timing: Harvest when heads are firm, fully formed, and have reached target market size; over-mature heads split and lose market value; under-mature heads have soft texture and poor storage life.
1. Field handling: Hand-cutting at the base with attached outer wrapper leaves retained; outer wrapper leaves protect inner leaves from mechanical damage during transport and storage.
1. Pre-cooling: Forced-air or hydro-cooling to 0–2°C within 4–6 hours of harvest; the discipline is the foundational cold-chain step for cabbage.
1. Sorting and grading: Hand-sorting by head size (small, medium, large), firmness (firm, soft, split), and outer leaf condition. Mechanical sorting at commercial scale (limited regional adoption).
1. Storage — cold-storage (the operational standard for commercial): Cold-storage at 0–2°C and 95–100% RH; storage life 3–6 months under proper conditions. Modified-atmosphere storage (low oxygen, elevated CO₂) extends storage to 6–10 months at premium scale.
1. Storage — ambient (smallholder reference): Cool, ventilated storage in well-shaded shelters; storage life 2–4 weeks under proper conditions; quality declines progressively.
1. Pest control (post-harvest): Diamondback moth (Plutella xylostella) damage during pre-harvest is the dominant quality issue; some Botrytis grey mould and bacterial soft rot during storage. Sanitation and proper temperature management are principal controls.
The processing & value-add landscape
1. Fresh retail (the dominant channel): Whole-cabbage retail through urban-and-peri-urban markets, supermarkets, and food-service operators. The dominant regional volume channel.
1. Shredded and bagged cabbage (the convenience channel): Pre-cut shredded cabbage in retail packaging for urban convenience-food markets; limited current regional commercial scale; emerging premium-retail trajectory through 2024–2026 supermarket integration.
1. Sauerkraut (specialty fermented): Lactic-acid fermented shredded cabbage for premium-niche regional South Asian and European-community-market retail; emerging artisan-and-cooperative operators.
1. Kimchi-style fermented (premium specialty): Fermented spiced cabbage for emerging regional South Asian and Korean-community-market retail; very limited current commercial scale.
1. Coleslaw and salad-mix integration: Pre-cut cabbage as input to coleslaw and ready-to-eat salad-mix retail; limited current regional commercial scale; emerging premium-retail trajectory.
1. Specialty value-add: Single-origin highland specialty cabbage brands; emerging organic-certified cabbage product lines; specialty restaurant-supply chains.
Standards & quality
1. Cold-chain temperature: 0–2°C optimal; below 0°C produces freezing damage.
1. Cold-chain relative humidity: 95–100% (the highest humidity requirement among regional vegetables).
1. Foreign matter and damage tolerance: typically maximum 3% defective heads (split, decayed, mechanically damaged) for premium-grade.
1. Size grading: small (0.5–1.0 kg), medium (1.0–2.0 kg), large (2.0–4.0 kg), jumbo (above 4.0 kg).
1. Certification: KEBS, TBS, UNBS standards apply; export-grade requires phytosanitary certification; emerging organic certification for premium specialty markets.
Where to source equipment, services, and processors
1. Kenya: Equipment: Davis & Shirtliff cold-chain equipment; KALRO Tigoni-linked supplier networks. Aggregators and processors: Twiga Foods; Sasini Limited; Frigoken Kenya; Smart Logistics Solutions; emerging premium-niche operators.
1. Tanzania: Equipment: TARI-and-private commercial supplier networks. Aggregators and processors: cooperative networks in Mt Kilimanjaro, Mufindi, Iringa highlands; AGCOT-cluster horticulture aggregators where production overlaps; emerging private commercial operators.
1. Uganda: Equipment: regional suppliers. Aggregators and processors: cooperative networks in Kabale and Mt Elgon; emerging Kampala-based commercial operators.
1. Rwanda: Equipment: regional imports; RAB-linked supplier networks. Aggregators and processors: emerging Northern and Western Province cooperative operators.
1. Burundi: Equipment: regional imports. Aggregators: pilot stage; emerging cooperative operators.
Bottom line
Cabbage post-harvest is the regional cool-season-highland-vegetable cold-chain story — high-humidity cold-storage-rewarded, structurally cold-chain-investment-dependent, emerging value-add commercial trajectory through coleslaw, sauerkraut, and kimchi-style retail channels.
For highland-zone cabbage producers, the actionable rule is participation in cold-chain-integrated cooperative-or-commercial aggregator networks; ambient-storage-only smallholder trade carries structural perishability discount. For commercial operators and impact investors, scaling cold-storage infrastructure with the unusually demanding 95–100% RH specifications represents the regional cabbage-industry commercial-development trajectory.


	CROP 04
Kale (Sukuma Wiki)
Brassica oleracea var. acephala  •  B. carinata (Ethiopian kale)   •   Sukuma wiki (Sw, Kenyan)  •  Kabichi mwitu (Sw, regional)  •  The regional vegetable staple



	LOSS RANGE
20–40% post-harvest loss (smallholder); 8–18% (cold-chain-grade)
	COLD-CHAIN TARGET
0–2°C and 95–98% RH (similar to cabbage, demanding)
	STORAGE LIFE
Ambient 1–3 days; cool-storage 7–10 days; cold-chain 14–21 days
	REGION FOCUS
Region-wide — ubiquitous urban-and-peri-urban; Mt Kenya, Aberdares, Mt Elgon, Mt Kilimanjaro highland production heartlands



Why this matters
Kale (sukuma wiki) is East Africa’s vegetable staple by household consumption frequency — the regional crop most consistently present in daily meals across all five East African countries. The translation “sukuma wiki” (literally “stretch the week” in Swahili) captures the crop’s structural role as a household-affordable nutritional anchor that extends meals through limited-income periods. Annual regional consumption volume is substantial; production is highly distributed across smallholder peri-urban-and-rural cultivation rather than concentrated in commercial production heartlands.
Kale post-harvest economics are dominated by extreme perishability (3–5 days at ambient, 7–10 days at cool-storage, 14–21 days at cold-chain) and by the continuous-harvest production model (smallholder kale is harvested leaf-by-leaf over weeks-to-months from the same plant, producing daily harvest cycles rather than seasonal harvest events). The regional commercial trajectory has been principally fresh retail; processing-and-value-add infrastructure remains very limited relative to underlying consumption volume.
The post-harvest landscape: harvest, pre-cooling, storage
1. Harvest timing (the continuous-harvest discipline): Selective hand-picking of mature outer leaves from the same plant over weeks-to-months; the continuous-harvest model produces daily harvest cycles. Picked leaves are typically delivered to market within 24 hours of harvest.
1. Field heat removal: Pre-cooling within 2–4 hours of harvest is critical; ambient field temperatures (25–30°C) accelerate wilting and yellowing of leafy greens dramatically. Forced-air or hydro-cooling at commercial scale; ice-pack cold transport at smallholder-cooperative scale.
1. Sorting and grading: Hand-sorting by leaf condition (firm, wilted, yellowed, insect-damaged) and by leaf size; mechanical sorting at limited commercial scale.
1. Bunching and bagging: Tied bundles or modified-atmosphere bags for retail handling; supermarket-grade bagged sukuma wiki carries premium retail differentiation.
1. Storage — cold-chain: Cold-storage at 0–2°C and 95–98% RH; storage life 14–21 days under proper conditions. Higher temperatures dramatically reduce shelf life.
1. Storage — ambient (the smallholder operational reality): Wilted within 24–48 hours under regional ambient conditions; the structural reality drives the daily-harvest-and-daily-sale operational pattern dominant at smallholder scale.
1. Pest control (post-harvest): Diamondback moth and aphid damage during pre-harvest are the dominant quality issues; bacterial soft rot during storage. Sanitation and rapid cold-chain throughput are principal controls.
The processing & value-add landscape
1. Fresh retail (the dominant channel): Whole-bundled or pre-cut bagged retail through urban-and-peri-urban markets, kiosks, supermarkets. The overwhelming dominant regional volume channel.
1. Pre-cut and washed (the convenience channel): Pre-washed pre-cut sukuma wiki in retail packaging; emerging premium-niche regional commercial scale through supermarket integration; modest current scale relative to fresh-bunched-retail dominance.
1. Frozen kale (limited regional scale): Blanched and frozen kale for food-service applications; very limited current regional commercial scale.
1. Dehydrated kale (specialty): Sun-dried or mechanically dried kale for premium-niche premium-retail applications; very limited current commercial scale.
1. Kale powder and superfood specialty (emerging premium-niche): Dehydrated kale powder for premium-retail nutrition-supplement applications; very limited current commercial scale; emerging through premium urban-retail channels.
1. Specialty value-add: Single-origin premium kale brands; emerging organic-certified kale product lines; cooperative-affiliated retail brands.
Standards & quality
1. Cold-chain temperature: 0–2°C optimal; chilling-tolerant within this range.
1. Cold-chain relative humidity: 95–98% optimal.
1. Foreign matter and damage tolerance: typically maximum 5% defective leaves (yellowed, wilted, insect-damaged) for premium-grade.
1. Leaf size and bunching standards: regional retail conventions; supermarket-grade tighter specifications.
1. Certification: KEBS, TBS, UNBS standards apply; emerging organic certification for premium specialty markets.
Where to source equipment, services, and processors
1. Kenya: Equipment: Davis & Shirtliff cold-chain equipment; KALRO Tigoni-linked supplier networks. Aggregators and processors: Twiga Foods (the Kenyan tech-enabled produce aggregation flagship); Sasini Limited; Smart Logistics Solutions; emerging premium-niche operators.
1. Tanzania: Equipment: regional suppliers. Aggregators and processors: emerging cooperative operators in Mt Kilimanjaro and highland production zones; AGCOT-cluster horticulture aggregators.
1. Uganda: Equipment: regional suppliers. Aggregators and processors: emerging cooperative operators.
1. Rwanda: Equipment: regional imports. Aggregators and processors: emerging cooperative operators.
1. Burundi: Equipment: regional imports. Aggregators: pilot stage.
Bottom line
Kale post-harvest is the regional household-staple-leafy-vegetable extreme-perishability story — daily-harvest-and-daily-sale operational pattern, cold-chain-infrastructure-dependent commercial scale-up, very limited processing-and-value-add infrastructure relative to underlying consumption volume.
For smallholder kale producers and peri-urban operators, the actionable reality is daily-harvest-and-daily-sale logistics; cold-chain access transforms this from emergency-perishability-management to structural-shelf-life-extension. For commercial operators and impact investors, integrated cold-chain produce aggregation (Twiga Foods is the regional reference) represents the structural commercial-development trajectory; processing-and-value-add infrastructure remains a long-term emerging opportunity.


	CROP 05
Spinach
Spinacia oleracea   •   Mchicha (Sw, sometimes broader leafy greens)  •  The cool-season premium leafy crop



	LOSS RANGE
20–40% post-harvest loss (smallholder); 8–18% (cold-chain-grade)
	COLD-CHAIN TARGET
0–2°C and 95–98% RH (similar to kale, demanding)
	STORAGE LIFE
Ambient 1–3 days; cool-storage 5–7 days; cold-chain 10–14 days
	REGION FOCUS
Mt Kenya highlands KE; Mt Kilimanjaro highlands TZ; Mt Elgon, Kabale UG; Northern Province RW; pilot BI



Why this matters
Spinach is East Africa’s cool-season-highland-premium-leafy vegetable with structural premium-retail trajectory through 2024–2026 supermarket-and-food-service integration. Unlike kale (the regional household staple), spinach occupies a more premium-positioned market segment with consumer-facing nutrition-and-health framing, structural cool-season-highland production constraints, and emerging organic-and-baby-spinach specialty product lines.
Spinach post-harvest economics share the extreme-perishability profile and cold-chain-infrastructure-dependence of kale, with additional emphasis on premium-retail packaging-and-bagging, baby-spinach specialty product differentiation, and emerging frozen-and-dehydrated value-add product lines. The regional infrastructure remains under-developed relative to commercial trajectory; emerging premium operators have begun to capture supermarket-and-food-service share.
The post-harvest landscape: harvest, pre-cooling, storage
1. Harvest timing: Harvest at full leaf maturity for mature-spinach; baby-spinach harvested at younger leaf stage (4–6 weeks vs 8–10 weeks for mature). Cool-morning harvest preferred to minimise field-heat accumulation.
1. Field heat removal: Forced-air or hydro-cooling within 2–4 hours of harvest; the discipline is the foundational cold-chain step for spinach.
1. Sorting and grading: Hand-sorting by leaf condition; mechanical washing-and-spinning at commercial scale; emerging premium-retail packaging integration.
1. Storage — cold-chain: Cold-storage at 0–2°C and 95–98% RH; storage life 10–14 days under proper conditions.
1. Storage — ambient (limited shelf life): Wilted within 24–48 hours under regional ambient conditions; the structural reality drives the cold-chain-dependence of regional commercial spinach scale-up.
1. Pest control (post-harvest): Some Botrytis grey mould and bacterial soft rot during storage. Sanitation and rapid cold-chain throughput are principal controls.
The processing & value-add landscape
1. Fresh retail (the dominant channel): Whole-bunched or pre-cut bagged retail through urban premium markets and supermarkets. Premium-positioned relative to kale baseline.
1. Baby spinach (the premium-niche channel): Young-leaf spinach in modified-atmosphere retail packaging for premium urban supermarket and food-service applications. Significant premium-retail trajectory through 2024–2026.
1. Frozen spinach (limited regional scale): Blanched and frozen spinach for food-service applications; emerging private commercial operators.
1. Spinach powder and superfood specialty: Dehydrated spinach powder for premium-retail nutrition-supplement applications; emerging through premium urban-retail channels.
1. Specialty value-add: Single-origin highland specialty spinach brands; emerging organic-certified spinach product lines; specialty restaurant-supply chains.
Standards & quality
1. Cold-chain temperature: 0–2°C optimal.
1. Cold-chain relative humidity: 95–98% optimal.
1. Foreign matter and damage tolerance: typically maximum 3% defective leaves for premium-grade.
1. Baby-spinach specifications: leaf size below 6 cm; uniform colour; minimal stem.
1. Certification: KEBS, TBS, UNBS standards apply; emerging organic certification for premium specialty markets; GLOBAL G.A.P. for export-grade horticulture.
Where to source equipment, services, and processors
1. Kenya: Equipment: cold-chain equipment via Davis & Shirtliff and Frigoken Kenya. Aggregators and processors: Twiga Foods; Sasini Limited; Frigoken Kenya; Smart Logistics Solutions; emerging premium-niche operators.
1. Tanzania: Equipment: regional suppliers. Aggregators and processors: emerging cooperative operators in highland production zones; AGCOT-cluster horticulture aggregators.
1. Uganda: Equipment: regional suppliers. Aggregators and processors: emerging cooperative operators in Mt Elgon and Kabale.
1. Rwanda: Equipment: regional imports. Aggregators and processors: emerging Northern Province cooperative operators.
1. Burundi: Equipment: regional imports. Aggregators: pilot stage.
Bottom line
Spinach post-harvest is the regional cool-season-highland-premium-leafy story — cold-chain-infrastructure-dependent, premium-retail-trajectory-defined, emerging value-add commercial trajectory through baby-spinach, frozen, and superfood-powder channels.
For highland-zone spinach producers, the actionable rule is participation in cold-chain-integrated premium-retail aggregator networks; informal-market trade carries structural perishability discount and limits access to the premium price points that justify the production investment. For commercial operators and impact investors, integrated cold-chain spinach aggregation paralleling the kale and tomato infrastructure represents the regional spinach-industry commercial-development trajectory.


	CROP 06
Carrot
Daucus carota   •   Karoti (Sw)  •  The cool-season-highland storable root vegetable



	LOSS RANGE
10–25% post-harvest loss (smallholder); 5–12% (cold-chain-grade)
	COLD-CHAIN TARGET
0–1°C and 95–98% RH
	STORAGE LIFE
Ambient 1–2 weeks; cool-storage 1–2 months; cold-storage 4–6 months
	REGION FOCUS
Mt Kenya highlands KE (Limuru, Karatina, Nyandarua); Mt Kilimanjaro & Mufindi highlands TZ; Kabale UG; Northern Province RW; pilot BI



Why this matters
Carrot is East Africa’s cool-season-highland-storable root vegetable with structural premium-retail and processing-grade commercial trajectory. Production is concentrated in highland zones (Limuru, Karatina, Nyandarua, Mt Kilimanjaro, Mufindi, Kabale, Rwandan Northern Province) where cool-season cultivation matches the crop’s agro-ecological requirements. Annual regional production sits at moderate scale relative to other regional vegetables; commercial trajectory has expanded steadily through 2020s alongside supermarket-cold-chain-and-juice-processing integration.
Carrot post-harvest economics combine moderate storability (4–6 months under cold-storage), cold-chain dependence for commercial scale, and emerging value-add processing infrastructure (juice, frozen, dehydrated, baby-carrot premium retail). The regional commercial trajectory through carrot juice (carrot-and-fruit blend juice categories), frozen-vegetable-mix integration, and baby-carrot premium retail represents emerging commercial-development opportunity.
The post-harvest landscape: harvest, pre-cooling, storage
1. Harvest timing: Harvest at full root maturity (typically 90–120 days from planting); over-mature carrots crack and lose market value.
1. Lifting / harvesting: Hand-pulling at smallholder scale; mechanical lifting at commercial scale (limited regional adoption). Care during lifting reduces breakage.
1. Topping and washing: Removal of leaf tops at harvest; washing with cool water at commercial scale to remove field soil.
1. Pre-cooling: Hydro-cooling within 4–6 hours of harvest is critical for cold-chain-grade carrots; the discipline is the foundational cold-chain step.
1. Sorting and grading: Hand-sorting at smallholder scale; mechanical grading by size at commercial scale. Grading by size (small, medium, large), shape (uniform tapered, irregular), and colour intensity.
1. Storage — cold-storage (the operational standard): Cold-storage at 0–1°C and 95–98% RH; storage life 4–6 months under proper conditions.
1. Storage — ambient (smallholder reference): Cool, ventilated storage in well-shaded shelters; storage life 1–2 weeks under proper conditions; quality declines progressively.
1. Pest control (post-harvest): Carrot fly (Psila rosae) damage during pre-harvest is the dominant quality issue; bacterial soft rot during storage. Sanitation and proper temperature management are principal controls.
The processing & value-add landscape
1. Fresh retail (the dominant channel): Whole-carrot retail through urban-and-peri-urban markets, supermarkets, and food-service operators. The dominant regional volume channel.
1. Carrot juice (the value-add channel): Pressed-carrot juice and carrot-and-fruit blend juice for retail and food-service applications. Major regional operators: Kevian Kenya (carrot-and-fruit juice product lines); Pwani-affiliated juice operators; emerging premium-retail single-origin operators.
1. Baby carrots (premium-niche specialty): Whole-baby-carrot or peeled-and-cut baby-carrot in modified-atmosphere retail packaging for premium urban supermarket and food-service applications. Limited current regional commercial scale; emerging premium-retail trajectory.
1. Frozen carrot (the food-service channel): Diced-and-blanched frozen carrot for vegetable-mix and food-service applications; limited current regional commercial scale.
1. Dehydrated carrot: Sliced dehydrated carrot for instant-soup-and-noodle applications; emerging private commercial operators.
1. Specialty value-add: Single-origin highland specialty carrot brands; emerging organic-certified carrot product lines; carrot-derived specialty food product lines.
Standards & quality
1. Cold-chain temperature: 0–1°C optimal.
1. Cold-chain relative humidity: 95–98% optimal.
1. Foreign matter and damage tolerance: typically maximum 3% defective roots (cracked, decayed, mechanically damaged) for premium-grade.
1. Size grading: small (below 100g), medium (100–200g), large (above 200g).
1. Colour intensity: typically minimum carotenoid-content threshold for premium-grade designation.
1. Certification: KEBS, TBS, UNBS standards apply; HACCP for processed-carrot operators; GLOBAL G.A.P. for export-grade horticulture.
Where to source equipment, services, and processors
1. Kenya: Equipment: Davis & Shirtliff cold-chain equipment; KALRO Tigoni-linked supplier networks. Aggregators and processors: Kevian Kenya (carrot juice); Sasini Limited; Twiga Foods; Smart Logistics Solutions; emerging premium-niche highland operators.
1. Tanzania: Equipment: TARI-and-private commercial supplier networks. Aggregators and processors: emerging cooperative-and-commercial operators in Mt Kilimanjaro and Mufindi highlands.
1. Uganda: Equipment: regional suppliers. Aggregators and processors: emerging cooperative operators in Kabale.
1. Rwanda: Equipment: regional imports. Aggregators and processors: emerging Northern Province cooperative operators.
1. Burundi: Equipment: regional imports. Aggregators: pilot stage.
Bottom line
Carrot post-harvest is the regional storable-cool-season-root vegetable category with structural cold-chain-and-juice-and-baby-carrot value-add commercial trajectory. The post-harvest gap is reducible through cold-storage capacity scale-up and value-add processing infrastructure investment.
For highland-zone carrot producers, the actionable rule is participation in cold-chain-integrated cooperative-or-commercial aggregator networks for graded retail or value-add channel access. For commercial operators and impact investors, scaling carrot juice production (Kevian Kenya is the regional reference), baby-carrot premium retail, and frozen-vegetable-mix processing represents emerging regional commercial-development opportunities.


	CROP 07
Eggplant (Aubergine)
Solanum melongena   •   Biringani (Sw)  •  Mbiringani (Sw, regional)  •  The tropical-and-temperate-adaptable fruit-vegetable



	LOSS RANGE
20–40% post-harvest loss (smallholder); 8–18% (cold-chain-grade)
	COLD-CHAIN TARGET
10–12°C and 90–95% RH (chilling-sensitive; do NOT store below 10°C)
	STORAGE LIFE
Ambient 5–7 days; cold-chain 10–14 days
	REGION FOCUS
Coast & Lake Zone TZ; Coast & Western & Eastern KE; Western & Eastern UG; Eastern RW; Imbo BI



Why this matters
Eggplant (aubergine) is East Africa’s tropical-and-temperate-adaptable fruit-vegetable with significant household consumption volume across regional South Asian and West African community markets and emerging mainstream supermarket retail. Production is region-wide with concentration in coastal-and-lowland zones where the crop’s agro-ecological fit is strongest. Multiple varietal classes shape regional commercial picture: long purple (the dominant regional retail variety), round purple, white, striped specialty varieties, and African eggplant (Solanum aethiopicum) covered in Seed Series Issue 10 and Post-Harvest Issue 10 forthcoming.
Eggplant post-harvest economics combine moderate perishability, chilling-sensitivity (similar to tomato — storage below 10°C produces chilling injury), and limited regional processing infrastructure relative to underlying consumption volume. The structural commercial trajectory has been principally fresh-retail; emerging dehydrated-and-frozen value-add product lines remain at limited current scale.
The post-harvest landscape: harvest, pre-cooling, storage
1. Harvest timing: Harvest when fruit has reached full size, glossy purple skin, and seeds have not yet hardened internally. Over-mature fruit becomes seedy, bitter, and loses market value.
1. Field handling: Hand-cut at calyx attachment with retained calyx; eggplant fruit is fragile and bruises easily during handling.
1. Pre-cooling: Forced-air cooling to 10–12°C within 4–6 hours of harvest; the discipline is the foundational cold-chain step for eggplant.
1. Sorting and grading: Hand-sorting by size, colour uniformity, and skin condition; mechanical sorting at commercial scale (limited regional adoption).
1. Storage — cold-chain: Cold-storage at 10–12°C and 90–95% RH; storage life 10–14 days under proper conditions.
1. Storage — critical avoidance: Eggplant is chilling-sensitive — storage below 10°C produces chilling injury (skin pitting, brown discoloration of seed cavity, off-flavour). Refrigerator storage at typical 4–7°C is incorrect for eggplant.
1. Storage — ambient: Cool, ventilated storage 5–7 days under proper conditions.
1. Pest control (post-harvest): Eggplant fruit-and-shoot borer (Leucinodes orbonalis) damage during pre-harvest is the dominant quality issue. Sanitation and proper temperature management are principal controls.
The processing & value-add landscape
1. Fresh retail (the dominant channel): Whole-eggplant retail through urban-and-peri-urban markets, supermarkets, and food-service operators. The overwhelming dominant regional volume channel.
1. Pickled eggplant (specialty): Pickled eggplant for premium-niche regional South Asian and Mediterranean-community-market retail; some regional operators emerging.
1. Dehydrated eggplant (limited regional scale): Sun-dried eggplant slices for premium-niche retail; very limited current commercial scale.
1. Frozen eggplant (limited regional scale): Diced and blanched frozen eggplant for food-service applications; very limited current regional commercial scale.
1. Specialty value-add: Single-origin specialty eggplant brands; emerging baba ganoush and eggplant-based dip retail product lines; specialty restaurant-supply chains.
Standards & quality
1. Cold-chain temperature: 10–12°C optimal; never below 10°C (chilling injury threshold).
1. Cold-chain relative humidity: 90–95% optimal.
1. Foreign matter and damage tolerance: typically maximum 3% defective fruit for premium-grade.
1. Size grading: regional retail conventions; supermarket-grade tighter specifications.
1. Certification: KEBS, TBS, UNBS standards apply; emerging organic certification for premium specialty markets; GLOBAL G.A.P. for export-grade horticulture.
Where to source equipment, services, and processors
1. Kenya: Equipment: cold-chain equipment via Davis & Shirtliff; KALRO Mtwapa-linked supplier networks. Aggregators and processors: Twiga Foods; Sasini Limited; Smart Logistics Solutions; emerging premium-niche operators.
1. Tanzania: Equipment: regional suppliers. Aggregators and processors: cooperative networks in Coast and Lake Zone production heartlands; AGCOT-cluster horticulture aggregators.
1. Uganda: Equipment: regional suppliers. Aggregators and processors: emerging cooperative operators.
1. Rwanda: Equipment: regional imports. Aggregators and processors: emerging Eastern Province cooperative operators.
1. Burundi: Equipment: regional imports. Aggregators: emerging cooperative operators.
Bottom line
Eggplant post-harvest is the regional fruit-vegetable category with chilling-sensitivity and emerging value-add commercial trajectory. The post-harvest gap is reducible through cold-chain protocol adherence (avoiding the typical refrigerator chilling-injury error) and emerging processing-and-value-add infrastructure investment.
For smallholder eggplant producers, the actionable rule is participation in cold-chain-integrated aggregator networks operating at the chilling-tolerant 10–12°C range. For commercial operators and impact investors, eggplant value-add infrastructure (pickled, dehydrated, frozen, baba ganoush retail) represents emerging regional commercial-development opportunity.


	CROP 08
Peppers (Sweet & Hot)
Capsicum annuum  •  C. frutescens  •  C. chinense   •   Pilipili hoho (sweet, Sw)  •  Pilipili kichaa (hot, Sw)  •  The dual-channel fruit-vegetable



	LOSS RANGE
15–40% post-harvest loss (smallholder, principally sweet pepper); 5–15% (cold-chain-grade sweet; sun-dried hot)
	COLD-CHAIN TARGET
Sweet: 7–10°C and 95% RH; Hot: ambient or 0–4°C and 95% RH (more chilling-tolerant)
	STORAGE LIFE
Sweet ambient 5–10 days, cold-chain 14–21 days; Hot ambient 7–14 days, sun-dried 6–12 months
	REGION FOCUS
Sweet: Mt Kenya highlands KE; Mt Kilimanjaro highlands TZ; Hot: Coast & Lake Zone TZ; Coast KE; emerging Coast & Western UG; emerging RW & BI



Why this matters
Peppers occupy a dual-channel commercial position in regional vegetable economics. Sweet peppers (bell peppers, Capsicum annuum) are the highland-cool-season-cold-chain-dependent premium-retail vegetable category with structural supermarket-and-food-service trajectory. Hot peppers (chilies, principally Capsicum frutescens for African Bird’s Eye and similar; Capsicum chinense for habanero-type specialty) are the lowland-tropical-cultivated condiment-and-export crop with structural sun-drying and dehydration value-add infrastructure.
The two channels carry distinct post-harvest disciplines: sweet peppers require cold-chain handling similar to tomato (chilling-sensitive at 7–10°C optimal); hot peppers tolerate cooler storage (0–4°C) and benefit from sun-drying for dehydrated chili-flake and powder retail. Regional commercial trajectory through 2024–2026 has expanded both channels, with sweet pepper premium-retail integration in Kenyan, Tanzanian, and Rwandan supermarkets, and hot pepper export development through African Bird’s Eye specialty channels (paralleling the regional sesame-and-pyrethrum specialty-export models documented in earlier Issues).
The post-harvest landscape: harvest, pre-cooling, storage
1. Harvest timing — sweet pepper: Sweet peppers harvested at green-mature or coloured-mature stage (red, yellow, orange depending on variety); coloured-mature commands premium retail price.
1. Harvest timing — hot pepper: Hot peppers harvested at full-ripeness for fresh retail or dried product; sequential picking over multiple harvest rounds.
1. Pre-cooling — sweet pepper: Forced-air cooling to 7–10°C within 4–6 hours of harvest.
1. Sun-drying — hot pepper (the dominant value-add route): Sun-drying whole or slit-and-spread chilies on tarps or raised drying beds for 7–14 days to 8–10% moisture; the dominant regional preservation method.
1. Sorting and grading: Hand-sorting by colour, size, and skin condition for sweet pepper; by colour, size, and pungency for hot pepper.
1. Storage — sweet pepper cold-chain: Cold-storage at 7–10°C and 95% RH; storage life 14–21 days.
1. Storage — hot pepper: Sun-dried whole chilies in polypropylene bags for 6–12 months at proper conditions; cold-stored fresh hot peppers 0–4°C.
1. Pest control (post-harvest): Whitefly (Bemisia tabaci) damage during pre-harvest is the dominant sweet pepper quality issue; some Botrytis grey mould during cold storage. Sanitation and proper temperature management are principal controls.
The processing & value-add landscape
1. Fresh sweet pepper retail (the dominant channel for sweet pepper): Whole-pepper retail through urban-and-peri-urban markets, supermarkets, and food-service operators.
1. Sun-dried hot pepper (the dominant channel for hot pepper): Whole sun-dried chilies for retail spice markets and food-service applications. Significant regional volume; modest regional processing-mill scale.
1. Chili powder, flakes, and paste: Milled dried chili for retail spice markets; emerging hot-sauce and chili-paste regional operators (some Kenyan, Tanzanian, Ugandan brands). Major specialty: African Bird’s Eye chili powder for export markets.
1. African Bird’s Eye export (the specialty channel): Export-grade dried African Bird’s Eye chili (Capsicum frutescens — the regional specialty cultivar) to UK, EU, and emerging Asian markets. Significant premium-trajectory commercial operators in Tanzania and Kenya.
1. Chili oil and oleoresin extraction: Capsaicin extraction for industrial-and-pharmaceutical applications; very limited current regional commercial scale; emerging through 2024–2026 specialty operators.
1. Specialty value-add: Single-origin specialty chili brands; emerging premium hot sauce brands; specialty restaurant-supply chains; African Bird’s Eye export-grade premium retail.
Standards & quality
1. Sweet pepper cold-chain temperature: 7–10°C optimal; below 7°C produces chilling injury.
1. Sweet pepper cold-chain relative humidity: 95% optimal.
1. Hot pepper sun-drying: target 8–10% moisture for storage and retail.
1. Capsaicin content (hot pepper): typically minimum threshold for African Bird’s Eye and habanero specialty grades.
1. Foreign matter and damage tolerance: typically maximum 3% defective fruit for premium-grade.
1. Aflatoxin (dried chili): typically below 10 ppb total for human-consumption-grade; tighter for export-grade.
1. Certification: KEBS, TBS, UNBS standards apply; HACCP for chili-paste-and-oleoresin operators; GLOBAL G.A.P. for export-grade horticulture.
Where to source equipment, services, and processors
1. Kenya: Equipment: Davis & Shirtliff cold-chain equipment; KALRO-linked supplier networks; private commercial chili-processing equipment. Aggregators and processors: Twiga Foods (sweet pepper); Sasini Limited; Smart Logistics Solutions; emerging African Bird’s Eye export operators.
1. Tanzania: Equipment: TARI-and-private commercial supplier networks. Aggregators and processors: cooperative networks in Coast and Lake Zone for hot pepper; emerging African Bird’s Eye export aggregators; AGCOT-cluster horticulture operators.
1. Uganda: Equipment: regional suppliers. Aggregators and processors: emerging cooperative operators in Coast and Western Region.
1. Rwanda: Equipment: regional imports. Aggregators and processors: emerging Eastern Province cooperative operators; emerging premium hot sauce brand operators.
1. Burundi: Equipment: regional imports. Aggregators: emerging cooperative operators.
Bottom line
Pepper post-harvest is the regional dual-channel fruit-vegetable category — sweet pepper cold-chain-dependent premium-retail trajectory; hot pepper sun-drying-and-export specialty trajectory through African Bird’s Eye and emerging premium hot sauce channels. Both channels offer structural commercial-development opportunity through cold-chain and processing-infrastructure investment respectively.
For sweet pepper highland-zone producers, the actionable rule is cold-chain integration with premium-retail aggregators. For hot pepper coastal-and-lowland producers, the actionable rule is sun-drying-discipline adherence followed by participation in export-aggregator networks for African Bird’s Eye and specialty channel access. For commercial operators and impact investors, both channels represent emerging regional commercial-development trajectories.


	CROP 09
Okra
Abelmoschus esculentus   •   Bamia (Sw)  •  Mbamia (Sw, regional)  •  The hot-season export-emerging fruit-vegetable



	LOSS RANGE
20–40% post-harvest loss (smallholder); 8–18% (cold-chain-grade)
	COLD-CHAIN TARGET
7–10°C and 90–95% RH (chilling-sensitive)
	STORAGE LIFE
Ambient 5–7 days; cold-chain 7–10 days
	REGION FOCUS
Coast & Lake Zone TZ; Coast & Eastern KE; Eastern UG; Eastern RW; Imbo BI



Why this matters
Okra is East Africa’s hot-season fruit-vegetable with significant household consumption across regional South Asian and West African community markets and structural emerging-export trajectory through European and Middle Eastern premium retail. Production is concentrated in coastal-and-lowland zones where the crop’s agro-ecological fit is strongest. Annual regional production sits at moderate scale; commercial trajectory through 2024–2026 has expanded through Kenyan and Tanzanian export-oriented operations.
Okra post-harvest economics carry chilling-sensitivity (similar to tomato and eggplant) and significant export-grade discipline (export-grade okra requires uniform fresh-pod size, immature-tender-pod selection, freedom from blemishes, and rapid cold-chain throughput). The export-grade premium structurally rewards cold-chain-integrated aggregator networks; the domestic-retail channel anchors the volume baseline.
The post-harvest landscape: harvest, pre-cooling, storage
1. Harvest timing: Daily or alternate-day harvesting of immature tender pods (typically 5–10 cm long depending on variety); over-mature pods become fibrous, woody, and lose market value.
1. Field heat removal: Forced-air or hydro-cooling within 2–4 hours of harvest; the discipline is the foundational cold-chain step for okra.
1. Sorting and grading: Hand-sorting by pod size and condition; export-grade requires tighter uniformity standards (5–7 cm length, uniform colour, freedom from blemishes).
1. Storage — cold-chain: Cold-storage at 7–10°C and 90–95% RH; storage life 7–10 days under proper conditions.
1. Storage — critical avoidance: Okra is chilling-sensitive — storage below 7°C produces chilling injury (pitting, blackening, off-flavour, rapid post-removal deterioration).
1. Pest control (post-harvest): Aphid and whitefly damage during pre-harvest are the dominant quality issues; bacterial soft rot during storage. Sanitation and proper temperature management are principal controls.
The processing & value-add landscape
1. Fresh retail (the dominant channel): Whole-pod retail through urban-and-peri-urban markets, regional South Asian and West African community markets. The dominant regional volume channel.
1. Frozen okra (the export-and-food-service channel): Whole or sliced blanched-and-frozen okra for export and food-service applications; emerging Kenyan and Tanzanian commercial operators.
1. Dehydrated okra (limited regional scale): Sun-dried or mechanically dried okra slices for premium-niche retail; very limited current commercial scale.
1. Pickled okra (specialty): Pickled okra for premium-niche regional South Asian and Mediterranean-community-market retail; emerging operators.
1. Specialty value-add: Single-origin specialty okra brands; emerging organic-certified okra product lines; specialty restaurant-supply chains; export-grade fresh-okra premium retail.
Standards & quality
1. Cold-chain temperature: 7–10°C optimal; below 7°C produces chilling injury.
1. Cold-chain relative humidity: 90–95% optimal.
1. Pod size grading (export-grade): 5–7 cm length; uniform colour; freedom from blemishes.
1. Foreign matter and damage tolerance: typically maximum 3% defective pods for premium-grade.
1. Certification: KEBS, TBS, UNBS standards apply; HACCP for frozen-okra operators; GLOBAL G.A.P. for export-grade horticulture; emerging organic certification for premium specialty markets.
Where to source equipment, services, and processors
1. Kenya: Equipment: cold-chain equipment via Davis & Shirtliff and Frigoken Kenya. Aggregators and processors: Frigoken Kenya (the regional reference for frozen-vegetable export); Sasini Limited; Twiga Foods; Smart Logistics Solutions; emerging premium-niche export operators.
1. Tanzania: Equipment: regional suppliers. Aggregators and processors: cooperative networks in Coast and Lake Zone production heartlands; AGCOT-cluster horticulture aggregators; emerging frozen-vegetable export operators.
1. Uganda: Equipment: regional suppliers. Aggregators and processors: emerging cooperative operators in Eastern Region.
1. Rwanda: Equipment: regional imports. Aggregators and processors: emerging Eastern Province cooperative operators.
1. Burundi: Equipment: regional imports. Aggregators: emerging cooperative operators.
Bottom line
Okra post-harvest is the regional hot-season fruit-vegetable export-emerging story — cold-chain-infrastructure-dependent, structurally premium-export-trajectory through European and Middle Eastern markets, frozen-okra value-add commercial trajectory anchored by Frigoken Kenya regional reference operations.
For coastal-and-lowland okra producers, the actionable rule is participation in cold-chain-integrated export-aggregator networks; informal-market trade carries structural perishability discount and limits export-grade access. For commercial operators and impact investors, scaling frozen-okra processing and export-grade fresh-okra cold-chain infrastructure represents emerging regional commercial-development opportunity.


	CROP 10
Pumpkin (Squash)
Cucurbita moschata  •  C. maxima  •  C. pepo   •   Maboga (Sw)  •  Boga (Sw, regional)  •  The most-storable regional fruit-vegetable



	LOSS RANGE
15–30% post-harvest loss (smallholder); 5–12% (cured-and-stored)
	COLD-CHAIN TARGET
10–13°C and 50–70% RH (cool-and-dry; do NOT chill below 10°C)
	STORAGE LIFE
Ambient 1–2 months; cool-storage 3–6 months
	REGION FOCUS
Region-wide — distributed smallholder cultivation across all five East African countries



Why this matters
Pumpkin is East Africa’s most-storable regional fruit-vegetable and the regional crop where curing-and-cool-storage discipline most directly extends commercial shelf life from 1–2 months ambient to 3–6 months cool-stored. Production is region-wide and predominantly smallholder; commercial concentration is limited relative to other regional vegetables. Multiple species shape regional commercial picture: Cucurbita moschata (butternut, the dominant regional commercial variety), Cucurbita maxima (giant pumpkin specialty), Cucurbita pepo (smaller-pumpkin specialty).
Pumpkin post-harvest economics combine moderate storability, value-add through pumpkin seed (covered in Seed Series Issue 4 oilseed-adjacent context, plus indigenous-vegetable handling in Seed Series Issue 10), and emerging premium retail through butternut squash supermarket integration. The regional commercial trajectory has expanded steadily through 2024–2026 alongside emerging value-add product lines (pumpkin puree, pumpkin seed butter, pumpkin-based baby food) but remains small-scale relative to underlying production volume.
The post-harvest landscape: harvest, pre-cooling, storage
1. Harvest timing: Harvest at full fruit maturity when stem hardens and skin colour deepens (orange, yellow, or green depending on variety); full skin maturity enables curing.
1. Curing (the foundational discipline): Pumpkin fruits cured for 1–2 weeks at 25–30°C and 65–70% RH to harden skin and seal stem attachment point. Curing extends storage life from 1 month (uncured) to 3–6 months (cured).
1. Sorting and grading: Hand-sorting by size, weight, skin condition, and varietal class. Premium-grade graded pumpkins command 30–50% over mixed-grade informal-market trade.
1. Storage — cool-and-dry (the operational standard): Cool-and-dry storage at 10–13°C and 50–70% RH; storage life 3–6 months under proper conditions.
1. Storage — critical avoidance: Pumpkins are chilling-sensitive — storage below 10°C produces chilling injury (pitting, accelerated decay).
1. Storage — ambient: Cool, ventilated dry storage 1–2 months under proper conditions.
1. Pest control (post-harvest): Some bacterial soft rot and pumpkin fruit fly during pre-harvest; minimal storage pest pressure under proper curing-and-storage conditions.
The processing & value-add landscape
1. Fresh retail (the dominant channel): Whole-pumpkin or pre-cut pumpkin retail through urban-and-peri-urban markets, supermarkets, and food-service operators. The dominant regional volume channel.
1. Pumpkin puree (the emerging value-add channel): Cooked, mashed, pasteurised pumpkin puree for retail and food-service applications; emerging private commercial operators; baby-food and bakery-integration applications.
1. Frozen pumpkin and squash: Diced and blanched frozen pumpkin for food-service and retail applications; limited current regional commercial scale.
1. Pumpkin seed (cross-reference): Pumpkin seeds (separated during processing) carry emerging premium-retail value as snack and superfood specialty; covered alongside oilseed handling in Seed Series Issue 4 and indigenous-vegetable handling in Seed Series Issue 10.
1. Specialty value-add: Single-origin specialty pumpkin brands; emerging premium butternut squash retail integration; pumpkin-based baby food product lines; pumpkin-flour gluten-free retail product lines.
Standards & quality
1. Curing protocol: 1–2 weeks at 25–30°C and 65–70% RH for storage-grade fruit.
1. Cool-storage temperature: 10–13°C optimal; below 10°C produces chilling injury.
1. Cool-storage relative humidity: 50–70% optimal.
1. Foreign matter and damage tolerance: typically maximum 3% defective fruit for premium-grade.
1. Brix (sweet pumpkin): typically minimum 8–10 for premium-grade.
1. Certification: KEBS, TBS, UNBS standards apply; HACCP for processed-pumpkin operators.
Where to source equipment, services, and processors
1. Kenya: Equipment: regional commercial supplier networks. Aggregators and processors: Sasini Limited; Twiga Foods; Smart Logistics Solutions; emerging premium-niche butternut squash operators.
1. Tanzania: Equipment: regional suppliers. Aggregators and processors: emerging cooperative operators in Coast and Lake Zone; AGCOT-cluster horticulture aggregators where production overlaps.
1. Uganda: Equipment: regional suppliers. Aggregators and processors: emerging cooperative operators.
1. Rwanda: Equipment: regional imports. Aggregators and processors: emerging cooperative operators; AIF pumpkin-based formulations.
1. Burundi: Equipment: regional imports. Aggregators: emerging cooperative operators.
Bottom line
Pumpkin post-harvest is the regional storable-fruit-vegetable category with structural curing-and-cool-storage discipline rewarded commercial trajectory. The post-harvest gap is reducible through curing-protocol adherence and cool-storage capacity scale-up.
For smallholder pumpkin producers, the actionable rule is curing-protocol adherence followed by cool-storage capacity construction (cooperative-or-on-farm scale). For commercial operators and impact investors, scaling pumpkin-puree and butternut-squash premium-retail value-add infrastructure represents emerging regional commercial-development opportunity — paralleling the OFSP value-add story documented in Issue 5 of this Series.


Cross-cutting recommendations
1. Make pre-cooling the foundational fresh-produce investment. Forced-air cooling, hydro-cooling, package-icing, or vacuum-cooling within 4–6 hours of harvest is the most empirically documented post-harvest intervention for fresh produce. The pre-cooling step transforms downstream cold-chain economics; without it, the rest of the cold-chain infrastructure investment underperforms.
1. Match storage temperature to commodity-specific requirements. Leafy greens, cabbage, and carrot at 0–2°C; chilling-sensitive crops (tomato, eggplant, sweet pepper, okra) at 7–12°C; pumpkin at 10–13°C. Refrigerator storage at typical 4–7°C is incorrect for chilling-sensitive crops — a structural misuse of cold-chain investment that undermines the discipline.
1. Scale tomato puree processing infrastructure. Regional tomato-concentrate imports represent meaningful foreign-exchange outflow that domestic processing infrastructure could capture. Year-round contracted production of processing-grade varieties, processing facility capacity sized for regional throughput, and retail brand integration are the three coordinated inputs required.
1. Develop the cooperative cold-chain aggregator layer. Twiga Foods (Kenya), Frigoken Kenya, Sasini Limited, Smart Logistics Solutions, and emerging Tanzanian, Ugandan, Rwandan, and Burundian operators provide the regional reference. The cooperative cold-chain aggregator layer captures smallholder produce at quality-graded prices and delivers to premium retail, food-service, and export channels.
1. Build the African Bird’s Eye chili specialty trajectory. Hot pepper export-grade specialty represents the regional vegetable-industry parallel to the sesame-and-pyrethrum specialty-export models documented in earlier Issues. Sun-drying-discipline adherence followed by export-aggregator participation is the operational rule for emerging Bird’s Eye specialty producers in Tanzania and Kenya.
1. Use curing where it works. Onion (2–3 weeks) and pumpkin (1–2 weeks) curing protocols extend storage life from weeks to months at smallholder scale without significant capital investment. The curing discipline is operational-knowledge-led rather than infrastructure-led and is replicable across regional production zones.

Editor’s note
This Issue is the sixth of nine planned in Post-Harvest Series 1. Vegetable post-harvest infrastructure, equipment availability, processor commercial structures, regulatory standards, and emerging cold-chain operators all evolve year-by-year. Corrections, updates, and contemporary commercial-pilot information from extension officers, equipment suppliers, processors, exporters, cooperatives and growers are welcomed at editor@kilimokwanza.org.
Coming next — Issue 7 • Fruits Post-Harvest: watermelon, mango, avocado, papaya, passion fruit, and banana. The crop category that carries regional fresh-produce export economics, structural Hass avocado export trajectory through European markets, mango premium-retail integration, and tissue-culture-banana commercial scale-up. Cold chain returns as the central infrastructure question — with controlled-atmosphere storage emerging as a premium specialty.
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