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Executive Summary

Kenya’s cut flower industry, a leading foreignZxchange
earner and major rural employer, is at a critical juncture:
rising global demand for lowZarbon products converges
with mounting climate imperatives to decarbonise
agriculture. Currently, the production of cut flowers in
Kenya leads to Greenhouse gas (GHG) emissions across
the whole value chain from production to market. The
main emission sources are from fertiliser use-, energy
consumption for heating and equipment (pumps and
lighting) operation, transportation - both aviation for
export markets and ground transport-and cold chain
logistics that include refrigeration of the cut flowers

during storage and transportation.

This baseline assessment was undertaken using
stakeholder engagement through key informant
interviews, survey questionnaires, field visits and
desktop literature review. The assessment outlines how
PowerZoZ (PtX) technologies—including green
ammonia for fertiliser, sustainable aviation fuels from
floral residues, bioZnethanol for maritime logistics, and
ammoniazased refrigeration can be leveraged to

reduce the cut flower value chain GHG emissions.

Presently, the cut flower sector consumes an estimated
425.6 metric tonnes annually of nitrogenous fertiliser®.
The farms’ cold storage and refrigerated transport
systems mainly use Hydrofluorocarbon (HFC)such as R-
410A and R-134a and Hydrochlorofluorocarbon (HCFC)
such as R-22 refrigerants. They also use diesel as the
main source of energy for road transport and airport
ground handling equipment. Cut flower farms consume

approximately 297.7 million litres! annually of diesel on

ICNBEY LINAYENE RIEGE 02ttt 8002y

cut flower transportation. Air freight operations, on the

other hand, are powered by petroleum-based jet fuel.

Consumption of the nitrogenous fertiliser, electricity and
diesel by cut flower farms’ fleets emit about 97.9 to 1,476.99
tC0O,e, 68.5 tCO,e and 3,593 tCO,e annually respectively. Air
transport on the other hand emits an estimated 1.16 million
tCO,e per year

To defossilise hard-to-defossilise segments such as
fertiliser production, air transport and refrigerant, PtX
pathways such as green hydrogen, synthetic fuels, and e-
ammonia are required. In addition to use of synthetic
fuels such as sustainable aviation fuel (SAF), strategic
modal shift of some exports to marine transport which

has lower emissions compared to air freight.

The use of SAF and sustainable marine fuels (SMF) can
also reduce emissions related to air freight and maritime
shipping. Since production of SAF and SMF does not exist
locally, pilot production can leverage cut flower bio-
residues in the short term. Long term, however, Power-
to-Liquid (PtL) pathways will be the most viable due to
their production scaling ability and maturity of the

technology.

From field data collection, these bio residues can support the
annual production of about 16,995 to 22,660 metric tonnes of
SAF or approximately 14,840 metric tonnes of SMF (bio-
methanol). The cost of such fuels, however, will be beyond the
current conventional fuels requiring significant subsidies for
potential off-takers to transition.




For the actualisation of the proposed PtX pathways implementation, the following strategic enablers have been

recommended:

De

Current Strategic Enablers

The Energy and Petroleum Regulatory Authority (EPRA) has introduced Green Hydrogen Guidelines covering
sustainability criteria, licensing, and potential incentives within special economic zones. These measures reduce
regulatory risk and enhance investor confidence in PtX projects, particularly for electrolysis, methanol synthesis, and

SAF production near flower clusters.

Kenya leverages the Public-Private Partnerships Act (2013) and collaborates with development banks to offer Partial

Risk Guarantees (PRGs) and concessional loans—evident in projects like the Lake Turkana Wind Farm and Kopere Solar

Long-term offtake contracts reduce market risk and support project bankability. Kenya Airways’ SAF-powered flight
demonstrated the role of national carriers as anchor off takers. Similarly, the 15-year green ammonia supply agreement
between TalusAg and Kenya Nut Company illustrates how fixed-price contracts can secure demand and stabilise e-

fertiliser costs for farmers.

The Kenya Flower Council (KFC), representing over 80% of growers, offers a platform for aggregating bio-residues,
sharing logistics, and negotiating collective investment terms. This coordination will enhance economies of scale and

lower transaction costs for small and medium-sized farms.

Collaborations between local universities, technology providers, and international research institutions will accelerate
the localisation of PtX technologies. The Hub’s support in policy advisory, feasibility studies, and certification will help

tailor modular PtX systems to Kenya’s renewable and agricultural context.

Scaling PtX requires training for farms, financiers, and regulators. KFC has previously held capacity building with flower
farms and other stakeholders. For instance, in 2013, it partnered with Horticultural Crops Directorate (HCD), then
Horticultural Crops Development Authority (HCDA) and the Climate & Development Knowledge Network (CDKN) and
KFC to develop the CarbonReduction, Resources and Opportunities Toolkit (CaRROT), a sectoral spreadsheet tool

integrating energy and water trackers with a carbon calculator.




These systematic barriers can be effectively addressed through the implementation of the following recommendations.

Current Systematic Barriers

PtX technologies such as green hydrogen and ammonia production via electrolysis remain at the pilot stage in Kenya,

limiting immediate scalability and commercial deployment.

While flower farms generate significant bio-residues suitable for SAF and bio-methanol production, these are currently
used for low-cost composting. Without compensation mechanisms for lost compost value and additional handling,

redirecting residues to PtX applications will likely face economic resistance.

Despite Kenya’s high renewable energy share, grid instability—including outages and voltage fluctuations—poses
risks to some sensitive PtX equipment. Moreover, integrating solar and wind remains complex due to off-grid setups

and regulatory hurdles, undermining the viability of energy-intensive electrolysers.

Transitioning from air to sea freight for cut flowers requires substantial infrastructure investment. Concerns over
product quality, longer transit times, and lack of demonstrated commercial benefits will likely hinder adoption by

logistics providers and exporters.

Kenya lacks clear PtX technologies adoption mandates and feed-in tariffs for green hydrogen. This regulatory

uncertainty could likely deter investment. The gaps also will prevent long-term price signals for potential off takers.

Diverse actors across the value chain—producers, consolidators, logistics providers, and carriers—have differing
priorities and risk appetites. The absence of coordination platforms, shared vision, or a lead institution hampers

collective action and risks isolating pilot projects from broader systemic transformation.

Recommendations

The policy support needed include introduction of a National SAF Blending Mandate, SAF consumption Incentives,
development of PtX Regulatory Sandbox, provision of performancezbased incentives, PtX integration into the National

Policies and development of dedicated Special PtX Economic Zones

The proposed strategic partnerships are Kenya Airways x Local SAF Producers, Green Ammonia Producers x Cold-Chain
Vendors, Development Banks x Local Financial Institutions, Private Equity x Sector Incubators and Local x International

Research Institutions.

Some of the fundings and funding opportunities for PtX projects include German BMZ / KfW PtX Development Fund, EU
Global Gateway & Innovation Fund, Kenya Green Bond Programme, Export Credit Agencies (ECAs), Afreximbank Country
Programme, GET.invest & GET.prospect program, Acumen Resilient Agriculture Fund (ARAF) equity fund, Green Climate Fund
(GCF) and European Green Deal Fund (EGDF)
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Term

Definition of Terms

Definition

Bio-Methanol

e-Fertiliser

E-Methanol (Electro-
methanol)

This is methanol produced from biomass or organic waste through thermochemical
processes like gasification followed by synthesis. It is a renewable and low-emission
alternative to fossil-derived methanol and is gaining traction as a sustainable marine
fuel.

These are synthetic fertilisers produced using renewable electricity, typically
through Power-to-X (PtX) processes. A common example is green ammonia, where
hydrogen is generated via electrolysis using renewable energy and then combined
with nitrogen to form ammonia. These fertilisers are considered low-carbon
alternatives to conventional (fossil-based) fertilisers

This is methanol produced by combining green hydrogen (from renewable
electricity) with captured CO,. Itis a synthetic fuel with near-zero lifecycle emissions
when both inputs are sustainably sourced. E-methanol is used in shipping,
chemicals, and potentially aviation

Green Ammonia

This is ammonia produced using green hydrogen (from water electrolysis powered
by renewable energy) and nitrogen from the air. Unlike grey ammonia, it is a carbon-
free alternative used in fertilisers, refrigeration, and as a potential fuel for shipping
and power generation.

Grey Nitrogenous Fertilisers

These are conventional fertilisers (e.g., urea, ammonium nitrate) produced using
fossil fuels, particularly natural gas, in energy-intensive processes like the Haber-
Bosch process. Their production emits large amounts of CO,, making them a major
contributor to agricultural emissions.

Pack Animals Animals specifically trained or used to carry loads, typically by transporting goods,
supplies, or equipment on their backs.

Power to X Refersto a set of technologies that convert renewable electricity ("Power") into other
forms of energy or products ("X"), enabling the de-fossilisation of sectors that are
hard to electrify directly.

Refrigerants This is a substance used in cooling systems—such as refrigerators, air conditioners,

and cold storage units—to absorb and release heat, enabling temperature
regulation.

Sustainable Aviation Fuel

Sustainable Aviation Fuels are alternative jet fuels produced from renewable or
waste-derived sources rather than fossil fuels. They can be made from feedstocks
such as used cooking oil, non-food crops, agricultural residues, or even captured
carbon via synthetic routes.

Sustainable Fuels

Sustainable fuels are energy carriers derived from renewable or waste-based
sources that have a significantly lower carbon footprint than fossil fuels. They
include Sustainable Aviation Fuel (SAF), Bio-methanol, green ammonia.




1. Introduction

Kenya’s floriculture sector is a key pillar of the national
economy and a global leader in cut flower exports. The
country’s share of the global cut flower market has
grown from 8.6% in 2003 to approximately 16.1% in
20242, earning it the nickname “the flower garden of
Europe.” Kenya now supplies around 38% of the
European Union’s cut flower imports, with major
markets including the Netherlands, United Kingdom,
Germany, France, and Switzerland. The sector
contributes about 1.3% to GDP (approximately US $900
million annually) and supports over 150,000 direct and

two million indirect jobs®.

Between 2019 and 2024, Kenya’s cut flower exports grew
by approximately 18.8%, as shown in Figure 0-1°. This
growth was driven by increased demand from key
markets, including the United Kingdom, Saudi Arabia,
and Kazakhstan, as illustrated in

As global supply chains increasingly prioritize carbon
footprint reduction, transitioning to low-emission
production methods is essential to maintain the sector’s

competitiveness and environmental integrity.

Figure 0-2.

Despite its economic importance, the cut-flower value
chain has significant environmental impacts across
production, post-harvest handling, and logistics. Life-

cycle assessments of Kenyan roses reveal that intensive
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emissions, freshwater eutrophication, and high energy

demand®.

Figure 0-1: Reported Kenya Flower Export

Yearly Flower Export

200.000
175.868 169.972 179.470
151.106 VTED
= 150.000 :
=
=
E‘ 100.000
=
©
=]
o 50.000
0
2019 2020 2021 2022 2023
Year

Source: World Integrated Trade Solution (WITS)

As global supply chains increasingly prioritize carbon
footprint reduction, transitioning to low-emission
production methods is essential to maintain the sector’s

competitiveness and environmental integrity.

NEYIyOS Shdg FHNERK 6O2¢8BNYSECRNIENI RS
YSyel KIF@S avYlrtt SNHSYGANRYYS

NI N} RS

52 L¢{Y YSyeél CSaK Odzi b2&SNE) I YR o0dRa SELRNI o0& O2dzyiNg

HNPANDMAIMAHO


https://www.logupdateafrica.com/trade/how-kenya-is-fuelling-global-romance-with-fresh-flower-exports-1354684#:~:text=Netherlands%2C%20these%20African%20nations%20have,data%20from%20Global%20Trade%20Tracker
https://www.tuko.co.ke/295978-list-flower-farms-kenya.html
https://mialesolar.com/why-kenyas-flower-farms-are-all-going-solar/#:~:text=floriculture%20industry%20%E2%80%94%20a%20strong,hectares%20dedicated%20to%20flower%20production
https://wits.worldbank.org/trade/comtrade/en/country/KEN/year/2019/tradeflow/Exports/partner/ALL/product/060310?
https://wits.worldbank.org/trade/comtrade/en/country/KEN/year/2020/tradeflow/Exports/partner/ALL/product/060310?
https://wits.worldbank.org/trade/comtrade/en/country/KEN/year/2021/tradeflow/Exports/partner/ALL/product/060310?
https://wits.worldbank.org/trade/comtrade/en/country/KEN/year/2022/tradeflow/Exports/partner/ALL/product/060310?
https://wits.worldbank.org/trade/comtrade/en/country/KEN/year/2023/tradeflow/Exports/partner/ALL/product/060310?
https://www.fairtrade.org.uk/media-centre/news/fairtrade-roses-have-smaller-environmental-footprint/?
https://www.fairtrade.org.uk/media-centre/news/fairtrade-roses-have-smaller-environmental-footprint/?
https://www.fairtrade.org.uk/media-centre/news/fairtrade-roses-have-smaller-environmental-footprint/?
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Kenya has reaffirmed its commitment to deep
decarbonization through its Nationally Determined
Contribution (NDC) under the Paris Agreement and the
launch of its Green Hydrogen Strategy and Roadmap at
the Africa Climate Summit in September 2023. The
country is well-positioned to lead in low-carbon energy

transitions, with over 90% of its electricity already

Kenya aims to scale up green hydrogen production
without compromising domestic energy access’®,
aligning with the sustainable development goals

outlined in Vision 2030. This strategic direction positions

the country to capitalize on emerging Power-to-X (PtX)

O%%orrtunniw%raﬁr%s§ Sagrlculture, industry, and

transport.

Green hydrogen—produced via renewable-powered
electrolysis—and its derivatives, such as green ammonia
and green methanol, offer viable pathways to defossilise
the cut-flower value chain. In agriculture, green
ammonia can replace fossil-based fertilizer imports.
Preliminary assessments indicate that integrating PtX
technologies could reduce the sector’s life-cycle GHG
emissions by up to 30%, enhance energy resilience, and
foster new local value chains for renewable-based

commodities®.

This baseline assessment evaluates the current state
of decarbonization within Kenya’s cut-flower value
chain, identifying key emissions hotspots and
exploring practical opportunities for deploying
Power-to-X and green hydrogen solutions. By
analyzing  technological feasibility, economic
viability, and policy enablers, the study aims to
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https://gh2.org/countries/kenya
https://ptx-hub.org/kenya/?

2. Policy and Regulatory
Landscapes

Kenya’s floriculture sector operates under a

comprehensive

encompassing domestic climate policies, energy
and environmental legislation, and international

trade and safety standards. These frameworks

regulatory

framework

collectively define compliance obligations and

provide incentives for defossilisation across the

cut-flower value chain.

2.1 National Policies and Strategies

1l
1
1l

The regulatory landscape has been structured into

three key categories:

National Policies and Strategies
International Policies and Regulations
Local and Global Standards

The local regulatory framework and strategies aimed at shifting the agricultural sector towards sustainability are highlighted.

Strategy Name

Description

Implications to Kenya’s Floriculture
Sector

National Climate Change
Response Strategy
(NCCRS, 2010)

The NCCRS laid out Kenya’s first
comprehensive framework for both
adaptation and mitigation, identifying
agriculture as a priority sector for lowZarbon
interventions. It recommended promoting
renewable energy, sustainable land
management, and climateZmart practices to
reduce greenhouseZas (GHG) emissions and
build resilience in cropping systems.

For cutZlower producers, the NCCRS’s call
for decentralised renewables and energy
efficiency. It creates a policy precedent for
deploying PtXZpowered cold%torage,
replacing HFC chillers with green ammonia.

National Climate Change

The NCCAP translates highZevel goals into
concrete sectoral actions—including targets
for sustainable agriculture, renewable energy
uptake, and transport decarbonisation. It

In the cutZlower context, NCCAP’s
renewableZnergy targets and
transport&ector measures provide the

Action Plan (NCCAP, . regulatory basis for blendedZinance

explicitly mandates development of . . .
2011-2028) . : . mechanisms and feed4n tariffs that improve

cleanZenergy projects in agroZprocessing and .

. . . the business case for PtX electrolysers,

calls for incentive schemes to spur private . .

. methanol synthesis, and SAF production.

investment.

Form a unified legal framework that The Amendment transforms decarbonisation
Climate Change Act2016  mandates lowZarbon, climateZesilient measures such as PtX projects into

and its 2023 Amendment

development and creates carbon market
mechanisms.

monetisable assets, significantly enhancing
their bankability and scaling potential.




ClimateZmart
Agriculture (CSA)
Strategy, 2017-2026

National Environment
Management Authority
(NEMA) Guidelines

National Adaptation Plan
(NAP, 2015-2030)

Green Economy Strategy
and Implementation Plan
(GESIP, 2016-2030)

Energy Act, 2019

EPRA Fuel and Licensing
Regulations

Green Hydrogen and
derivatives Guidelines

The CSA Strategy integrates productivity,
resilience, and mitigation goals into one
roadmap for Kenya’s farming systems. It
explicitly targets “minimisation of GHG
emissions from key and minor sources in the
agriculture sector” while enhancing
adaptation and livelihoods.

Under the Environmental Management and
Coordination Act, NEMA requires
Environmental Impact Assessments (EIAs) for
new or expanded energy and industrial
facilities.

The NAP concretises Kenya’s adaptation
priorities through 2030, consolidating
actions across water management,
infrastructure resilience, and climateZdmart
agriculture. It specifies that agricultural value
chains—including highZsalue exports like cut
flowers—must integrate renewable energy
for both resilience and mitigation.

GESIP articulates Kenya’s longZerm
blueprint for a “lowZarbon,
resourceZfficient, equitable and inclusive”
economy. It identifies sustainable
agriculture, clean transport, and green
infrastructure as five pillars, and calls for
public-private partnerships to drive
investment in renewableZnergy clusters.

Unifies regulation of electricity, petroleum,
and renewable energy under EPRA and
establishes a mandate to promote the
utilisation of renewable energy sources for
either power generation or transportation.

Through subsidiary regulations under the
Energy Act, EPRA sets technical specifications
and importdicensing requirements for all
transport and industrial fuels. Any
introduction of PtXZlerived fuels—green
methanol for reefers, SAF for cargo flights, or
green ammonia for refrigeration—must clear
EPRA’s approval process, conform to
blending limits, and meet the authority’s
safety and quality standards.

Set out the sustainability criteria, licensing
procedures, and fiscal incentives for
electrolytic hydrogen and its derivatives and
establish a singleZvindow licensing process
to fast4rack approvals. To spur investment,
they offer a ten4ear corporateZax holiday,
VAT and importZluty exemptions on
equipment and inputs, and stampZluty

For floriculture, CSA’s mitigation pillar
underscores the value of replacing dieselZ
and HFCzbased cold chains with PtXZnabled
refrigeration, as well as valorising floral
biomass into bioZnethanol or green
ammonia, thereby cutting Scope1 &2
emissions and strengthening farmZate
resilience.

PtX projects must demonstrate minimal
ecological disturbance, sustainable water
use, and proper waste handling before
receiving permits.

It opens pathways for farmers and exporters
to access NAPZinked financing for
PtXZpowered projects and backup power
systems that both adapt to and mitigate
climate change.

The cutZlower sector stands to benefit from
GESIP’s proposed greenZndustrial parks—
ideal hosts for PtX hubs—where coZdocated
electrolyser, methanol/SAF synthesis, and
green ammonia refrigerants can leverage
shared infrastructure and regulatory
incentives

Provides the regulatory basis for feed4n
tariffs, licensing of novel fuel imports (e.g.,
green methanol, SAF) and special
economicZone incentives—mechanisms
that can lower energy costs for electrolyser
operation and SAF production in export
zones.

These regulatory gates ensure that PtX fuels
entering Kenya’s value chains are consistent,
reliable, and legally recognised, providing
confidence to both technology investors and
endZisers.

By clarifying technical standards and
bundling financial breaks, these Guidelines
lower barriers for siting electrolysers and
green hydrogen and derivatives directly
enabling PtX solutions that decarbonise
Kenya’s floriculture coldZhain and freight
operations.




Draft National Energy
Policy (2025-2034)

waivers—particularly for facilities located in
SEZs or EPZs.

It positions PowerZoZ (PtX) and lowZarbon
fuels at the heart of its decarbonisation
strategy. It commits to scaling up renewable
electricity—geothermal, solar, wind and
bioenergy—as the primary feedstock for
greenzhydrogen production and PtX
derivatives, while minimising thermalzlant
dispatch and avoiding new fossil projects.

It explicitly highlights the development of
eZertiliser to replace imported nitrogenous
inputs and promotes Sustainable Aviation
Fuels (SAF) and Sustainable Maritime Fuels
(SMF) derived from local biomass or CO,
capture to reduce reliance on imported
kerosene and bunker fuels, secure premium
export markets (e.g., cut flowers), and meet
Kenya’s international climate commitments.

2.2

International Policies and Regulations

Policy/Regulation

I hw{L

ky3
YS§
o2

—_— T

&\O(CZ\
—wmwm=D

> R o —

T2NJ
y 0

EU Emissions Trading
System (EU ETS) -
Aviation

ICAO Annex 16, Volume i
(Aircraft Engine
Emissions Standards)

IMO MARPOL Annex VI (Air
Pollution from Ships)

Description

Under CORSIA, international flights must

= offset any CO, emissions above a set

YR

baseline—originally the 2019-20 average but
revised to 2019 only for the pilot phase
(2021-23) and 85 percent of 2019 thereafter™.

Flights to, from, or over EU airspace are
incorporated into the EU Emissions Trading
System’s aviation sector. Each ton of CO,
emitted requires surrendering an allowance,
effectively placing a carbon price on
airdreight services

This standard sets global certification limits
for engine CO, and NO emissions. As carriers
phase out older, less efficient engines,
demand for cleaner fuels grows.

MARPOL Annex VI caps sulphurin marine
fuels at 0.50 percent and enforces NO tiersin
designated Emission Control Areas. Vessels
must also begin reporting fuel consumption
under the IMO Data Collection System and
meet the Energy Efficiency Existing Ship
Index (EEXI) and Carbon Intensity Indicator
(Cll) by 2023.
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Implications to Kenya’s Floriculture
Sector

For Kenya’s flower exporters, this means
cargo carriers flying blooms abroad face
growing offset liabilities unless they adopt
approved lowZarbon fuels.

Kenyan exporters reliant on air transport
thus face higher shipping costs in EU
markets, strengthening the business case for
PtXZbased SAF that lowers carbon intensity
and potentially earns exemption or reduced
allowance requirements.

By supporting PtXAAF blending and dropZn
fuels, Kenya’s floriculture logistics can align
with emerging enginezfficiency regimes and
secure cargo capacity on greener aircraft.

For refrigerated container services (“reefers”)
carrying cut flowers, switching from heavy
fuel oil to green methanol or ammonia—both
PtX derivatives—helps ship operators comply
with sulphur and efficiency rules while
reducing lifecycle GHG emissions.



https://www.iata.org/en/programs/sustainability/corsia

EU MRV & EU ETS -
Maritime

Kigali Amendment to the
Montreal Protocol

EU F&5as Regulation
(EU517/2014)

WTO Technical Barriers to
Trade (TBT) Agreement

Ships above 5000 GT calling at EU ports must
monitor, report, and verify CO, emissions (EU
MRV), and from 2024 intraZU voyages are
covered by the EU ETS. These measures put a
price on vessel emissions, incentivising
shipowners and charterers to use lowZarbon
bunker fuels.

The Kigali Amendment mandates an 80-

85 percent phaseZlown of hydrofluorocarbon
(HFC) refrigerants by 2047. Cold&torage
facilities and reefer containers must
transition away from highZsWP HFCs such as
R404A

This regulation enforces HFC phaseZiown
quotas, leakZesting, technician training, and
endfdife recovery for refrigerants.

The TBT Agreement requires that technical
regulations (e.g., for labelling, quality marks,
sustainability claims) be nonZliscriminatory
and sciencedased.

Kenyan exporters contracting reefer vessels
to Europe can request PtXZuelled shipping
options to minimise ETS costs and
demonstrate greener supplyZhain
credentials.

Ammoniazased refrigeration systems
emerge as compliant, lowZarbon alternative
refrigerant.

Exporters using EUZertified coldZhain
assets must adhere, making PtXZpowered
ammoniaZetrofit options in Kenyan
packzhouses and reefers a strategic pathway
to compliance and emissions reduction.

As Kenyan exporters adopt PtXZnabled
“lowZarbon” or “green” labels, they must
ensure these claims are backed by
transparent methodologies and recognised
across markets—avoiding potential TBT
disputes over unverified carbon credentials.

2.3 Local and International Standards

Based on survey questionnaires and KFC membership records®, Kenya cut flower farms have mainly adopted the following

local and international standards.

Standard

Core Focus

KFC Flowers & Ornamentals Sustainability
Standard (KFCF.0.S.S) Silver

KFCF.0.S.S Gold

Advocates a baseline sustainability framework for Kenyan floriculture,

emphasising responsible environmental management (pesticide use,
water conservation), worker welfare (legal compliance, basic health &

safety), and basic traceability through grower selfZassessment and

internal audits.

Builds on FOSS Silver by adding stricter environmental controls (soilZ
health monitoring, biodiversity offsets), enhanced social requirements
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https://www.kenyaflowercouncil.org/index.php/membership/growers-producers

GlobalG.A.P. Integrated Farm Assurance -
Fruit & Vegetables (GlobalG.A.P.F.0.)
Option3

KS 175821:2015 (Kenya Standard for Cut
Flowers)

GLOBALG.A.P. Risk Assessment on Social
Practice (GRASP)

MPS (Milieuprogramma Sierteelt)

MPSZABC

Fairtrade

BCorp

Carbon Neutral (PAS 2060)

(livingAvage guidance, grievance mechanisms), and thirdZarty
verification—aimed at moving farms toward international market
expectations.

Promotes an Integrated Farm Assurance model covering the full
spectrum: Good Agricultural Practices, traceability, product safety,
environmental protection (soil, water, biodiversity), and robust
qualityZznanagement systems, with mandatory independent audits.

Focuses on product quality and safety, prescribing specifications for
sizing, grading, postzharvest handling, and packaging. It also includes
basic hygiene and labelling requirements to meet both local and export
market standards.

Aimed solely at the social pillar, GRASP adds a layer of labourZights
assurance—covering fair pay, working hours, forced4abour prevention,
and worker representation—complementing any existing GAP
certification.

A Dutch environmental standard that encourages continuous
improvement in pesticide reduction, nutrient management, and energy
efficiency through annual scoring, but allows entryZevel participation
with minimal thresholds.

The top tiers of the MPS scheme—A, B, and C—award farms based on
quantitative environmental performance:

1  A(best) for very low pesticide use and resource intensity

1 Bfor moderate improvements

1  Cforentrydevel compliance
Farms with MPSZABC certification publicly report their aggregate
environmental scores.

Centres on social equity and economic justice, ensuring fair pricing,
predinance provisions, community development premiums, democratic
producer organisation, and strict workerZights protections (child
labour prohibition, safe working conditions).

Advances a holistic stakeholder model, scoring companies across
Governance, Workers, Community, Environment, and Customers to
ensure that business purpose, ethical leadership, social impact, and
environmental stewardship are legally embedded.

Requires organisations to measure, reduce, and offset their full
greenhouseZas footprint (Scopes 1-3), and to publicly document and
verify their carbonzheutrality claims through independent validation
and a Qualifying Explanatory Statement.




3. The Cut Flower Value Chain
and Emissions Landscape

3.1 Cut Flower Stakeholders

The cut flower value chain in Kenya is comprised of different players ranging from agrochemical suppliers to membership
bodies. These stakeholders play different roles in the cut flower value chain as highlighted in Table 3-1.

Table3-1:Stakeholders Across the Cut Flower Chain

Stakeholder Role

Agrochemical Suppliers I Keyagrochemical suppliers to Kenya’s cut-flower farms include companies such as
Syngenta Kenya, BASF East Africa, ADAMA East Africa, UPL Kenya, Osho Chemical
Industries, Elgon Kenya, Kenagro Suppliers, Twiga Chemical Industries, Lachlan
Kenya, East African Agri-Business PLC, Amiran Kenya, Manuchar Kenya, and Chrystal
Africa.
I These suppliers offer a range of specialised and general agrochemical products,

including pesticides, inorganic fertilizers, flower nutrients, and farm acid.

Seedling Propagators 1 While many cut-flower farms propagate their own seedlings, others source them
from specialized propagators such as Murara Plants Kenya Ltd, Stokman Rozen
Kenya Ltd, Sian Flowers (Maasai Flowers Propagation), Longonot Farm Ltd,

Seedlings Paradise Delamere, and Savanna Flowers.

Flower farms I Kenya hosts approximately 220 flower farms!? covering an estimated 4,300
hectares®®. The sector is dominated by roses, which account for over 70% of export
volume, followed by carnations and a variety of specialty and summer flowers such
as Alstroemeria, lilies, gypsophila, and chrysanthemums.

1 While large farms often operate their own cold storage facilities at Jomo Kenyatta
International Airport (JKIA) and manage in-house logistics, most rely on third-party
transport and forwarding companies that also maintain cold storage at JKIA.
Additionally, some farms focus solely on cultivation, selling their flowers to

consolidators for export.
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https://english.news.cn/20230607/78e4ae89cfc640d686f72609ad0654ea/c.html?

Cut Flower Consolidators

Land Transport Logistic 1

Companies

Logistics companies & 1

forwarding and clearing

companies

JKIA Ground Handlers i

Air freight carriers 1
1

Flower Sale i

Key flower consolidators in Kenya include Dutch Flower Group Africa, Rhema
Flowers Ltd, Flora Times Group, The Flower Hub, and Caly Flora. These firms collect
harvested flowers from multiple farms, conduct quality inspections, and prepare
unified consignments for packaging, cold storage, and export. Most operate their

own cold storage facilities at Jomo Kenyatta International Airport (JKIA).

Road transport providers such as FlowerLink Kenya, Kisanji Enterprises, Pickit
Reefer Logistics, and Bamm Tours & Safaris (Reefer Division) manage the land leg of
the flower export cold chain. They transport flowers directly from farm packhouses
to the cargo apron at Jomo Kenyatta International Airport (JKIA), where licensed
ground-handling agents assume responsibility for cold storage, customs clearance,

and airside loading.

Companies such as Floral Chain, Flora Times Group, Kuehne + Nagel, Garden Freight
Logistics, and DHL Global Forwarding provide integrated cold-chain logistics for
flower exports. Their services include temperature and humidity control throughout
transit, documentation management, phytosanitary compliance, customs
clearance, and value-added offerings such as pre-cooling and inventory

management to meet stringent export standards.

Ground-handling agents such as Siginon Aviation, Swissport Kenya, and Fresh
Handling Kenya Ltd support air freight operations by transferring flower pallets
between cold storage and aircraft. They also manage export documentation,
customs and phytosanitary clearance, and conduct quality checks—including

temperature, humidity, and packaging integrity verification.

Major airlines supporting Kenya’s flower exports include Qatar Airways Cargo, which
operates the Nairobi-Doha-Liege route and transports approximately 18,750
tonnes of flowers annually*®. Network Airline Management (NAM) runs daily freighter
services from Nairobi to its European hub in Liége'®, while Kenya Airways Cargo, in
partnership with Qantas, has established routes to Sydney and Melbourne, moving
over 30 tonnes of flowers monthly to Australia via interline connections.'®

These carriers offer both dedicated freighter and belly-hold capacity from JKIA,
ensuring pre-cooling, cold-chain integrity, and compliance with phytosanitary

standards?’.

Internationally, cut flowers are sold either directly to retailers and wholesalers or

through Dutch auction systems.
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https://biznakenya.com/qatar-airways-25-million-red-roses-from-kenya/#:~:text=Qatar%20Airways%20Cargo%2C%20the%20world%E2%80%99s%20leading%20air%20cargo,and%20Li%C3%A8ge%20routes%20in%20time%20for%20Valentine%E2%80%99s%20Day.
https://www.stattimes.com/air-cargo/what-is-network-aviations-strategy-to-boost-kenyas-flower-trade-1354484#:~:text=To%20meet%20these%20demands%2C%20NAM%20has%20developed%20a,avoid%20congestion%20and%20creating%20cost-effective%2C%20efficient%20flight%20paths.
https://www.businessdailyafrica.com/bd/corporate/companies/boost-for-kenyan-farmers-after-kq-deal-to-export-flowers-to-australia-2137010#google_vignette
https://www.kaa.go.ke/corrugated-pipe/cargo-infrastructure/?v=25bc6654798e#:~:text=There%20are%20five%20%289999995%29%20transit%20sheds%20equipped%20with,capacity%20of%20approximately%201%2C000%2C000%20tons%20of%20cargo%20annually.
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Agriculture & Food 1  Regulates production, post-harvest handling and marketing of horticultural crops
Authority Horticultural under the Agriculture & Food Authority

Crops Directorate (HCD)

Kenya Plant Health 1  Overseesseed certification, phytosanitary compliance and plant variety registration
Inspectorate Service for exports.
(KEPHIS)

Kenya Flower Council (a

=

Acts as the collective voice of the flower industry in Kenya.
membership organisation) §  Establishes and implements quality and sustainability standards that are
internationally recognized.
1 Advocates beneficial trade policies, aids in phytosanitary compliance through
partnerships with governmental bodies, and offers training in best agricultural

practices, integrated pest management amongst others

3.2 Cut Flower Value Chain Energy and Materials flow

The cut-flower sector’s value chain is underpinned by a complex interplay of energy sources and agro-materials that
support every stage—from propagation to export. Seedling propagators rely predominantly on thermal energy, while
farms, consolidators and logistics providers draw on grid electricity, captive solar PV installations and diesel generators to
power irrigation, packing and handling operations. Diesel-fuelled vehicles facilitate on-farm mobility and transport, and
hydrofluorocarbon (HFC)-based refrigeration systems in cold rooms and refrigerated trucks ensure product quality during
storage and shipment. Together, these inputs generate both bio-residues (e.g. discarded stems, spent media) and non-
biodegradable waste (e.g. plastic films, refrigerant gases), shaping the sector’s environmental footprint. The current value

isillustrated in Figure 3-1 with piloted alternative/complementary value chain shown in Figure 3-2.

Figure 3-1: Current Flower Production & Export Value Chain

Airport
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o ’ Cold storage . ‘ Cold Storage . ir:;lliw:g Air Freight

Source: From primary Data Collection

Figure 3-2: Piloted Alternative/Complementary Flower Production & Export Value Chain
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The different forms of energy and agro materials utilised
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across its value chain outlined in the following table.

Fertiliser

S

Pesticides

Acids

HFC
Refrigerant
s (Cooling
agents)

Petroleum

Diesel

Both seedling propagators and flower farms
in Kenya use a mix of organic (compost) and
inorganic fertilizers. Common
fertilizers include potassium nitrate, calcium
nitrate,

nitrate, magnesium

monoammonium phosphate, and

monopotassium phosphate. Micronutrient

supplements such as manganese sulphate,

zinc chelate, solubor, copper sulphate,

sodium molybdate, and chelated blends like

Librel and 3% Fe-DTPA are also widely used.

The estimated total annual nitrogenous
fertilizer consumption across Kenya’s
cut flower farms is approximately 425.7
metric tonnes, based on an average of 99
kg per hectare over 4,300 hectares.

Both seedling propagators and flower farms in
Kenya use a range of pesticides, including
fungicides, insecticides, acaricides,
nematicides, and herbicides. Additional inputs
include florissants and biological control agents
to manage pests and enhance plant health.

Flower farms also use inorganic acids such as
phosphoric, sulfuric, and nitric acid to regulate
pH levels

Cold storage systems used by flower farms,
consolidation centres, logistics providers, and
reefer trucks primarily utilize refrigerants such
as R404A and R407C.

This fuel is used by flower farms for intra-farm
transport, land logistics, and backup power
systems. Consolidation centres and logistics
companies rely on it for power backup, while
land transport operators use it to run reefer
trucks. Airport ground handling agents use it to

power tractors towing ULD trailers

inorganic

PPetroleum
J Jet fuel

EElectricity

TThermal
eEnergy

Based on a sample of 90 cut flower
farms, each consuming approximately
1,353,024 litres of diesel monthly, the
projected annual diesel consumption
for the estimated 220 flower farms is

approximately 297.7 million litre per

This is used by air freight carriers to power the
cargo planes.

Electricity consumed by flower farms is sourced
from the national grid, captive solar PV systems,
and backup diesel generators. Additionally,
some farms generate electricity from biogas
plants for internal use. Based on data from 94
sampled flower farms, each farm consumes
approximately: 736,800 kWh annually from the
national grid,237,600 kWh from solar PV systems,
and 42,360 kWh from diesel-powered backup
systems. When extrapolated to the estimated
220 flower farms in the sector, the total annual
electricity consumption is projected to be: 162.1
million kWh from the national grid, 52.3 million
kWh from solar PV systems, and 9.3 million kWh
from diesel backup systems.

This analysis highlights the national grid
as the primary electricity source for flower
farms, with solar PV systems playing a
significant supplementary role. Diesel
generators are used to a much lesser
extent, likely reserved for backup during
outages or peak demand periods. The
growing contribution of solar PV suggests

a shift toward more sustainable enerev

Seedling propagation farms consume thermal
energy in the form of hot water, primarily
generated from wood biomass. Some farms also
report using petroleum-based kerosene as an
alternative heat source.
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Bio Flower farms generate bio-residues, which are
resi- primarily used for compost production. In some b
dues cases, these residues are also utilized for biogas

generation, supplying cooking gas for onsite

farm kitchens.

Based on data from 220 flower farms,
each producing approximately 515
metric tonnes of bio-residues annually,
the total annual bio-residue production
is estimated to be around 113,300 metric
tonnes. 83.3% use their bio-residues
entirely for compost manure production.
While the remaining 16.7% utilise the
residues for both composting and biogas
production, with the biogas typically
used for internal purposes such as

3.3.2 Electricity Consumption

Electricity consumption in cut flower farms contributes to

3.3 Major Emissions Hotspot

both Scope 1 and Scope 2 greenhouse gas emissions:

3.3.1 Inorganic Fertiliser Consumption 1 Scope 1 emissions arise from the use of diesel-

powered backup systems.
Under Scope 3, Category 2 (Capital Goods) of the GHG q

Protocol - Corporate Value Chain (Scope 3) Accounting and

Scope 2 emissions result from grid electricity

consumption.

Reporting Standard, projected annual emissions from
Using Kenya’s emission factors—0.04927 kgCO,e/kWh for grid

electricity’® and 2.66155 kgCO,e/litre for diesel**—the total
GHG emissions per flower farm from electricity use are
estimated at 68,507 kgCO,e annually.

nitrogenous fertiliser consumption by flower farms range
from approximately 97.9 to 1,476.99 tCO,e, depending on the

fertiliser's origin®®.

When emissions from Scope 3, Category 4 (Upstream

. . . 0
Transportation and Distribution) are included, the overall Despite diesel backup systems supplying only 4% of the

. . ) . o
carbon footprint associated with nitrogenous fertiliser use electricity and the national grid supplying 73%, Scope 1

. o .
increases further, highlighting the significant impact of emissions account for 47% of the total, while Scope 2

supply chain logistics on total emissions. emissions contribute 53%. This disparity highlights the high

carbon intensity of diesel compared to grid electricity as

illustrated Figure 3-3.

Bcp . NBYUGNHZIE ! @ | 2EKF S FYyR . @& /KNR&AGSyasdSys a/ I Nb2y F22GLINAYyd |yl ¢
2F YAYSNIE FSNBEAT SN LINPRdzOa 2y A YO g9dgNBHES Wi 2EKSN FIBNI B8 NBEA R/ A8
HaAmc ® _owhyftAysSeo t SENPMESOBYE S 05008 wWSLERNI CAyl yOA
KglLlaYKKGogDPNBASTH NDKEI-US(DVSUKLszOfA@gsé%roHﬁBpgg)RgéAey FIOG2NE F2NJ o
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Figure 3-3: Average Cut FlowelFarm Electricity Use GHGs
Emissions

Electricity Sources Emissions

32.205
47%

m Utility Electricity = Diesel Power Backup Systems

Source: From primary Data Collection

3.3.3 Flower Transportation

Emissions from cut flower transportation contribute to both

1 Scope 3 emissions, specifically from air freight
flower exports, are significantly high. Between 2019
and 2023, air freight contributed an estimated
1,164,042 tCO,e annually (using the assumptions?)

as shown in Figure 3-4

This comparison highlights the disproportionate
impact of international air transport on the sector’s

carbon footprint.

Figure 3-4: Yearly Projected Air Freight GHGs Emissions

Yearly GHG Emissions
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Source: Estimations from Average Export Market Distances

. f KIA
Scope 1 and Scope 3 greenhouse gas (GHG) emissions: rom J
I Scope 1 -emissions, resulting from mobile
combustion equipment, are estimated at
approximately 3,593,386 kgCO,e per year from
farm-owned transport vehicles.
2Ly aad¥llezyay
A LG Aa | &/addy StR2 diKNJGSELIR NIISR (2 IAPSYy Oz2dzyiNB 6SNB
 b2gy RANBOGEE FNRBY WYL! (2 GKS AYRAQGARIZ t O2dzy iNEO
A 59Cw! DI D& SYAadarazy FLFIOG2NER F2NJ wnun F2N FNBAIKG bAIKGA HSNB
dzA SRo
A ¢KS bAIKG G(GeLISa 6SNB INRPAZISR Ayid2 akK2NI KLldf O06AGKAY 9F&GSNY |y
I SYGNIE ! FNRAOLF NBIA2Yy OGS t2y3 Kldf O06AGKAY ! FNAOFO YR AYyadSNYyl a2
 62dzi&AARS I TNAOLOO®
A CtA3IKG RAAGIYOS 0SisSSy wyL! FyR O2dzyiNASa GKIFIG AYLEZNISR b2gSNE
; GSNBE SdsVYKUISRYdAAyAGSHANIGSPS dii 2
A ¢KS SELRNIA 6SNB YIRS @Al AN FNBAIKID
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3.4 Cut Flower Bio Residue
Resource Recovery

Flower farms generate approximately 113,000 metric tonnes
of bio-residues annually?>. These bio residues can be
collected through “milk run” operations and transported to a
central syngas production facility. The syngas can then be

processed via:

1  Fischer-Tropsch synthesis to produce sustainable

aviation fuel, or

I Bio-methanol production for use as a sustainable

marine fuel as illustrated in Figure 3-5

This approach significantly enhances the value of bio-
residues while contributing to defossilisation in the aviation
and maritime sectors in the short term due to its possible low
production cost. In the long term, Power-to-Liquid (PtL)
pathways will be the most viable due to their production
scaling ability and maturity of the technology as shown in
Figure 3-5 (PtL pathway).

Figure 3-5: PtX Ecosystem foProduction Sustainable Marine & Aviation Fuels

Source: Expert Illustration
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3.4.1 E-fuels Production Potential from Cut Flower Bio Residues

Considering FT-SPK SAF conversion efficiencies dfetween 15% and 20%and bio-methanol conversion efficiency of 13% the
113,000 metric tonnes of bicesiduescan support the production 0£6,950- 22,600 metric tonnes of FEPK SAF or 14,81@netric
tonnes of biemethanol, a sustainable marine fuels shown in

Figure 3-6.

Figure 3-6: Cut Flower Bio Residues SAF & Bid/ethanol Production Potential

Bio Residues Sustainable Fuel Production Potential

25.000 22.660

£ 20.000 16.995
g 14.840
> 15.000
‘% 10.000
C 5.000

0

FT-SPK SAF ProductionFT-SPK SAF ProductionMethanol Production
Potential (at 15% Potential (at 20% Potential (at 13%
Efficiency) Efficiency) Efficiency)
Fuel

Source: Inhouse Assessment

Brdzalil Ayl otS | @Ata2y CdzSEY tFNI o p o6& aAls$S .fFrAaasS p tNAYS a2 FSNE
21 YSGNRO G2yyS 2F RNB o6A2 NBaARdS Kra (KS LRGSyelt (82 aBRRIDOE NB
KI®S ty AyAalf Y2AaddNB 02y i8Syl I NRdzyR ymx: 08 o6 SAEKIHIZNS NB |jdSAINBGRl 3

LIN2 OSuddy I» 2F (GKS 2NAIAYIE YI XKAKE | NEPSNESNE RISy 63 AGNS YRABNAYZE MRaNE A y 3
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4. Opportunities for PtX

The cut flower value chain can be broadly categsed
into two segments based on theiefossilisation
potentialas shown in

Figure 4-1.
Hard-to-Defossilise Components

T Inorganic fertiliser production
9  Cold storage systems using green refrigerants

9 Airand sea freight logistics

These segments are challenging to defossilise due to
their reliance on high-emission industrial processes and
fossil-based transport systems. Achieving meaningful
reductions in these areas will likely require the adoption
of PtX technologies, such as green hydrogen and

synthetic fuels.
Easier-to-Defossilise Components

1  On-farm energy consumption
1 Intra-farm transportation

T Road transport of cut flowers to exit ports

These areas can be defossilised more competitively

using currently available technologies, such as:

." Easily Decarbonised Parts of the Value Chain 1
I
e
N |

I r;-%

RN .

Solar PV systems with battery storage
Light electric vehicles

Use of biodiesel

= =4 -4 -4

Pack animals for intra-farm transport

This division highlights the importance of targeted
investment and innovation, focusing on deploying
existing clean technologies where feasible, while
supporting research and infrastructure for harder-to-

abate sectors.

The PtX pathways for decarbonising the hard-to-abate

segments of the cut flower value chain include:

1 Green Hydrogen

1 Synthetic Fuels - particularly effective for
decarbonising air and sea freight.

T E-Ammonia - especially relevant for fertiliser

production and as a low-carbon refrigerant.

These PtX pathways represent the next frontier in deep
defossilisation, enabling emissions reductions where
traditional renewable technologies fall short. The
utilisation of these pathways in de-fossilising the cut
flower value chain in discussed in detail in the ensuing

sections.

1 [ [ 1
Sea Freight E w Air Freight

Hard to Decarbonise Parts of the Value Chain
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Figure 4-1: Comparative Assessment DifossilisationFeasibility Across the CuFlower Value Chain

Source: Expert lllustration

4.1 Green Ammoniaasa
Defossilisation Pathway
for Fertiliser Use in
Kenya’s Cut Flower
Sector

The 425.7 tonnes (annual consumption) grey nitrogenous
fertilisers currently used in Kenya’s cut flower farms can be
directly replaced by green ammonia (an e-fertiliser), a low-
carbon e-fertiliser, to significantly reduce GHG emissions

associated with conventional fertiliser production and use.

While green ammonia can supply the nitrogen component,
other essential nutrients—such as calcium, potassium, and
magnesium—can be delivered through secondary salts and

liming materials, including:

1 Mono potassium phosphate (MKP)

1 Magnesium sulphate

1  Potassium sulphate

1  Calcium carbonate, quicklime, or slaked lime

According to the PESTEL analysis shown in Annex C, the
adoption of green ammonia is supported by:

7 Strong political will and sufficient technological
readiness
1  Satisfactory economic, social, environmental, and

legal conditions

This positions green ammonia as a strategically viable and
environmentally responsible alternative to grey nitrogenous
fertilisers in the transition toward a low-carbon flower

industry.

Annex A shows a comparative analysis of e-fertilisers versus
grey nitrogenous fertilisers in terms of cost-effectiveness

and environmental impact.

The produced e-fertilisers can be procured by flower farms
through leveraging the different procurement models. The

main models appropriate for cut flower farms are:

Producer-Farm Contracts Model: This model involves
long-term periods (such as 15 years) and fixed-price supply
agreement contracts. The model would be appropriate
where the farm provides a site within the flower farm for
installation of a renewable energy captive power plant and
ammonia production equipment. The produced ammonia is
then supplied directly to the farm where it can be integrated
into irrigation systems (drip or sprinkler).

Producer-Cluster Contract Model: In this model a central
modular electrolyser would be developed in a flower cluster

to target smaller farms or those without on-_

































































































































