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Abstract 

This paper summarises and augments the findings of three desk studies1 on the potential of  

using the latest innovations in the field of biofermentation as a means to substitute a number 

of  industrial imports in Kenya by local products that are produced in a sustainable and 

economically profitable manner through leveraging local biomass for chemical production, 

animal feed, and biofertilizers. The paper reviews three desk  studies on: (1) acetic acid 

production from sugarcane bagasse, (2) single-cell protein substitutes for poultry feed, 

and (3) Rhizobium-based biofertilizers for legume crops. We analyze the technical viability, 

economic prospects, social impacts, and environmental benefits of implementing these 

biofermentation-based industries in Kenya. The findings suggest that domestic biofermentation 

could replace up to $200 million in imports annually, create - in the long term-  tens of 

thousands of jobs, and foster sustainable agricultural practices. Acetic acid fermentation using 

sugarcane bagasse can meet local demand currently served entirely by imports, at an estimated 

15–20% cost advantage. Fermentation-derived protein for animal feeds could help to address 

a 60% feed deficit while utilizing agricultural by-products, potentially generating over 100,000 

jobs across the value chain. Similarly, biofertilizers based on Rhizobium inoculants for legumes 

offer a locally-adapted alternative to chemical fertilizers, at roughly one-third the cost for 

farmers, with superior yield outcomes. Despite high promise, challenges remain, including 

feedstock supply logistics, technological capacity gaps, and market adoption barriers. We 

provide a comparative analysis of benefits and hurdles, and propose policy and investment 

strategies to realize Kenya’s biofermentation potential. Aligning government policy (such as 

 
1 The desk studies were supported by Gatsby through grant no. GAC1106. The authors 

express their gratitude to Gatsby. 

https://www.gatsby.org.uk/


 

shifting fertilizer subsidies to biofertilizers) and mobilizing public–private investments for pilot 

facilities are critical steps. By harnessing local feedstocks and biotechnology, Kenya can 

advance import substitution, green biochemistry, sustainable agriculture, and regional 

industrial leadership. 

Introduction 

Developing domestic industries that add value to local resources is a strategic priority for 

Kenya’s sustainable development. Currently, Kenya relies heavily on imports for many 

industrial and agricultural inputs, incurring high foreign exchange costs and exposure to global 

market volatility. Three key input areas – acetic acid (a versatile chemical), protein for animal 

feeds, and nitrogenous fertilizers – collectively account for an import bill on the order of 

$200 million per year. Building local production capacity in these areas would not only reduce 

the trade deficit but also stimulate job creation, technology transfer, and rural development. 

Biofermentation has emerged as a promising technological avenue to achieve this 

transformation, by converting abundant agricultural residues into value-added products. 

Biofermentation refers to the use of microorganisms (bacteria, yeasts, fungi) to convert organic 

substrates into useful compounds or biomass under controlled conditions. It is a cornerstone of 

the bioeconomy and circular agriculture, enabling the production of chemicals, feeds, and 

biofertilizers from renewable resources rather than petrochemicals or imported commodities. 

Biofermentation processes align with global sustainability trends as they often have lower 

carbon footprints and environmental impacts compared to conventional manufacturing. They 

also resonate with Kenya’s development goals by leveraging local feedstocks and knowledge. 

Indeed, Kenya has a history of innovation in biofertilizer research dating back to the 1970s 

with Rhizobium inoculants, and nascent industrial activity in fermentation (e.g. brewing, 

biogas) that can be expanded to new applications. 

This article presents a review of three desk studies commissioned by Gatsby (UK) to evaluate 

biofermentation opportunities in Kenya. These studies, focused on acetic acid, poultry feed 

protein, and legume biofertilizers, demonstrate how seemingly disparate sectors are unified by 

common technology and a shared potential for sustainable import substitution. In the following 

sections, we first provide an overview of biofermentation technology and its relevance. We 

then delve into each case study, examining technical processes, resource availability, market 

demand, economic viability, and socio-environmental implications. A comparative analysis 

highlights cross-cutting benefits – such as green job creation, rural income generation, and 

environmental gains – as well as challenges like feedstock supply chains and regulatory gaps. 

Finally, we outline policy and investment recommendations to facilitate the adoption of 

biofermentation industries in Kenya. The evidence indicates that with coordinated efforts, 

Kenya can harness biofermentation to achieve industrial self-reliance in critical inputs, 

fostering a more sustainable and inclusive economy.  

Overview of Biofermentation Technology 

Biofermentation is a biochemical manufacturing approach that employs microorganisms to 

convert raw organic materials into targeted products. Key components of a biofermentation 

system include: (i) a microbial strain with the desired metabolic capability (such as 

Acetobacter species for acetic acid, specialized yeast/fungal cultures for single-cell protein, or 

Rhizobium bacteria for biofertilizers), (ii) a suitable substrate (feedstock) that provides 

carbon, energy, and nutrients for microbial growth (e.g. sugars, starches, agricultural residues), 



 

and (iii) a controlled bioreactor environment regulating temperature, pH, aeration, and 

sterility to optimize fermentation. The outputs can be biochemical products (like organic acids 

or ethanol), biomass (microbial protein or inoculant culture), and co-products such as carbon 

dioxide or bioenergy. 

A major advantage of biofermentation is its flexibility in feedstock usage – microorganisms 

can utilize a variety of low-cost, renewable materials. In Kenya, this is crucial because the 

country generates significant agricultural biomass residues that are underutilized or treated as 

waste. For example, sugarcane bagasse, maize bran from milling, molasses from sugar 

processing, cassava peels, and banana waste are all available in large quantities. Rather than 

burning or dumping these residues (which causes pollution and greenhouse gas emissions), 

biofermentation can valorize them into valuable inputs. Table 1 summarizes some of the key 

feedstocks in Kenya that can support biofermentation-based industries. 

 

Table 1. Locally available feedstocks for biofermentation and their potential uses in 

Kenya 

Feedstock Estimated Annual Availability 

(Kenya) 

Potential Biofermentation Use 

Sugarcane 

bagasse – fibrous 

residue from sugar 

mills 

~2.4 million tonnes (at ~$45–50 

per tonne) 

Fermentation to acetic acid; 

substrate for single-cell protein 

production; bioenergy 

cogeneration 

Maize bran – 

milling by-product 

of corn grain 

Hundreds of thousands of tonnes 

(byproduct of ~3.5–4 million 

tonne maize crop; Kenya meets 

only ~40% of 55 million tonne 

feed demand) 

Substrate for protein fermentation 

(rich in carbohydrates); inclusion 

in fermented feed formulations 

Molasses – sugar 

processing syrup 

Hundreds of thousands of tonnes 

(from sugar industry and alcohol 

distilleries) 

Carbon source for microbial 

fermentation (yeast and bacteria 

growth); can produce single-cell 

protein or organic acids 

Cassava peels 

and waste – from 

cassava tuber 

processing 

Tens of thousands of tonnes 

(cassava increasingly grown in 

Kenya’s semi-arid regions) 

Fermentation substrate for protein 

(starch-rich waste); could also 

support ethanol or organic acid 

fermentation 

Banana waste – 

rejected fruits, 

stems, peels 

Over 1 million tonnes (banana 

production is ~1.5–1.8 MT/yr; 

significant fraction is waste) 

Fermentation substrate (sugar- 

and fiber-rich) for protein or 

composting to biofertilizer; 

biogas production 

Other crop 

residues – e.g. 

sunflower cake, 

coffee husks 

Significant quantities seasonally 

(sunflower seed cake ~ used in 

feed; coffee husks abundant from 

processing) 

Various: protein production, 

enzyme or amino acid 

fermentation, or as bulking agents 

in biofertilizer carrier material 

Sources: Data synthesized from feasibility studies and Kenyan agricultural statistics. These 

feedstocks represent renewable inputs that can fuel biofermentation processes, aligning with 

circular economy principles. 



 

Biofermentation processes typically have lower carbon footprints than conventional 

production. In the acetic acid case, fermentation from biomass emits ~0.8–1.2 kg CO₂ per kg 

product, roughly half of the 1.8–2.2 kg CO₂/kg emitted via petrochemical synthesis. Similarly, 

producing single-cell protein from waste avoids the deforestation and land-use emissions 

associated with soybean cultivation, and using biofertilizer reduces nitrous oxide emissions 

from synthetic nitrogen use. Moreover, biofermentation often occurs at lower temperatures and 

pressures than chemical manufacturing, potentially reducing energy requirements. Another 

advantage is the scalability – modular fermenters can be built at various scales and later 

expanded, which suits Kenya’s approach of starting with pilot plants to manage risks. However, 

successful implementation requires certain technical and infrastructural foundations. Sterile 

processing facilities, reliable utilities (power, water, steam), and quality control labs are needed 

to run fermenters and downstream purification equipment. Kenya’s current capacity in 

industrial fermentation is limited, with only a handful of commercial-scale fermenters in 

operation (e.g. in breweries or research institutions). . This gap means initial projects must 

invest in new bioreactors and training of personnel in fermentation technology. Fortunately, 

Kenya can draw on existing human capital: microbiologists, biochemists, and engineers are 

present from academic institutions and industries like brewing or dairy, and some local 

entrepreneurs have prior experience with biofertilizer production. By building on this base and 

fostering partnerships including with international biofermentation experts, Kenya can develop 

a skilled workforce to operate and maintain these bioprocesses. In summary, biofermentation 

technology provides a convergence point for Kenya’s goals in industrialization and 

sustainability. It enables the conversion of local feedstocks into essential products, reducing 

import dependence while mitigating environmental issues. The following case studies illustrate 

this potential in three domains. Each case involves adapting biofermentation to Kenyan 

contexts – technically (choice of microbe and process), economically (scaling to market 

demand), and institutionally (engaging stakeholders from farmers to factories). Together, they 

showcase a multifaceted opportunity for Kenya’s bioeconomy.  

Desk Study 1: Acetic Acid Production from Sugarcane Bagasse 

Background & Demand: Acetic acid is a fundamental chemical with diverse uses in 

manufacturing. In Kenya, acetic acid is crucial for the textile industry (for dyeing and 

finishing, ~35–40% of demand), food and beverage processing (~25–30%, e.g. vinegar and 

preservative use), pharmaceuticals (~15–20%, as a reagent), and the chemical industry (~10–

15%, for paints, plastics, etc.). Demand in Kenya is estimated at 25,000–30,000 tonnes per 

year, and growing at 4–6% annually. Currently, 100% of this acetic acid is imported, mainly 

as glacial acetic acid from global producers. This reliance exposes local industries to supply 

disruptions and forex pressure. In 2022, for instance, acetic acid prices spiked internationally, 

straining Kenyan textile manufacturers. Establishing domestic production is thus attractive to 

enhance supply chain resilience and reduce costs.  

Technical Feasibility: The feasibility study explored biofermentation of sugarcane bagasse 

to produce acetic acid. Bagasse is the fibrous leftover after sugar extraction; Kenya’s sugar 

mills generate about 2.4 million tonnes of bagasse annually, much of which is underused or 

burned for low-grade energy . Bagasse has substantial cellulose content that can be hydrolyzed 

into sugars and fermented by acetic acid bacteria (e.g. Acetobacter species) or via a two-step 

process (first ferment to ethanol, then oxidize to acetic acid). The study recommends a direct 

fermentation route using specialized microbes that convert cellulosic hydrolysate to acetic acid 

in one process, a technology proven in other markets. Key infrastructure would involve 

retrofitting existing sugar factories with fermentation units and downstream distillation. 



 

Kenya’s 12 sugar mills offer ready sites with access to feedstock and utilities. Necessary 

installations include bioreactors for fermentation, distillation columns to concentrate acetic 

acid, and enhanced utilities for steam, water treatment, and waste handling. Figure 1 shows the 

breakdown of acetic acid demand by industry in Kenya, underlining the diverse market that a 

local plant would supply.  

 

 

 

 

 

 

 

Figure 1. Acetic acid demand by industry in Kenya.  

Textiles and food processing are the largest consumers of acetic acid. This diversified demand 

provides a stable market base for local production. 

The proposed action in the desk study is a pilot-scale plant producing ~1,000–1,500 tonnes 

of acetic acid per year, equivalent to ~5% of national demand. . This cautious scale is meant 

to validate the biofermentation process under local conditions and develop operational 

expertise, before scaling up. The expected feedstock consumption is a fraction of available 

bagasse (utilizing ~50–75,000 tonnes of bagasse per year), so feedstock supply is assured. 

Bagasse would be procured from the host sugar mill at roughly $45–50 per tonne (per 

feasibility estimates) – providing sugar companies a new revenue stream for a by-product. 

Technically, Kenyan sugarcane varieties and bagasse properties are similar to those used in 

successful biofermentation projects elsewhere, supporting the viability of conversion yields 

and rates. A minor technical hurdle is ensuring year-round operation despite the seasonal nature 

of sugar harvesting; however, bagasse can be stored or supplemented with other biomass (e.g. 

maize stalks) if needed.  

Economic Analysis: Economic modeling in the desk study showed that a Kenyan 

biofermentation plant could achieve a production cost 15–20% lower than the landed cost of 

imported acetic acid. Several factors contribute to this advantage: low-cost feedstock (bagasse 

is cheaper than importing methanol and carbon monoxide used in petro-route), savings on 

import duties and shipping, and potential carbon credit revenues for using a waste feedstock. 

The pilot plant (1,000+ t/yr) is projected to require an investment of $ 4.5–5.5 million for 

construction and start-up. This includes fermenters, purification systems, utilities upgrades, 

and lab facilities. A pro-forma financial analysis indicated a 12–15% internal rate of return 

(IRR) over 3 years at pilot scale. While these returns are modest, they are expected to improve 

with scale. A full-scale plant meeting all domestic demand (30,000 t/yr) could benefit from 

economies of scale in procurement and operations. Additionally, if Kenya captures regional 

markets (since Tanzania, Uganda, Rwanda currently import acetic acid as well), an expanded 

 



 

facility could export to East Africa, increasing profitability. Local production would also save 

foreign exchange; if Kenya currently spends on the order of $25–30 million on acetic acid 

imports annually, that outflow could be redirected internally. Figure 2 illustrates the relative 

magnitude of annual import expenditures for acetic acid compared to the other segments – 

highlighting acetic acid as the smallest of the three in absolute value, but still significant for 

specific industries. 

 

 

 

 

 

 

 

Figure 2. Approximate annual import expenditures by segment in Kenya (in million USD). Data 

based on recent import volumes and prices. 

Social and Environmental Benefits: Establishing acetic acid production locally would yield 

important social benefits. Firstly, it creates direct employment: the pilot plant would employ 

an estimated 50–75 workers (engineers, technicians, operators) Indirect jobs would also 

emerge in feedstock supply (contracting with sugarcane farmers for bagasse collection), 

transportation, and distribution networks, many of which would be in rural sugar-growing 

areas. This contributes to rural development by injecting new income streams into farming 

communities. The use of bagasse means farmers or mills get paid for what was previously 

waste, improving rural livelihoods. Skills development is another benefit: running 

fermentation and distillation operations will build local expertise in industrial biotechnology 

and chemical engineering. These skills can spill over to other sectors (e.g. bioethanol, 

pharmaceuticals) and strengthen Kenya’s human capital in science and engineering. 

Environmentally, the acetic acid fermentation plant offers multiple advantages. It cuts 

greenhouse gas emissions by roughly half compared to importing petrochemical acetic acid, 

as noted above (a 45–55% reduction in CO₂ per kg). It also mitigates waste: using 90% of 

available bagasse in the process could greatly reduce the practice of open-air burning or 

landfilling of bagasse. The study’s environmental assessment showed the facility would 

manage process effluents within national standards – e.g. treating 2.5–3.0 m³ of wastewater 

per ton product and handling 0.3–0.4 tonnes of solid residues per ton safely. Importantly, 

the integration at sugar mills allows sharing of energy and water systems, improving resource 

efficiency (expected 75–80% water reuse and 60–65% energy recovery at the plant) By 

valorizing a by-product, the project exemplifies circular economy, where one industry’s 

waste feeds into another’s production. 

Implementation Outlook: The acetic acid case study concludes that Kenya is at an 

investment-ready stage for this segment. The technology is commercially established (state-

 



 

of-the-art fermentation is available off-the-shelf), feedstock is ample, and market demand is 

assured. The recommended next steps are to proceed with a pilot/demonstration plant with 

support from public and private investors, while forging linkages with acetic acid consumers 

to secure offtake agreements. Risk mitigation (since this would be Kenya’s first such plant) 

could involve seeking carbon finance or green industry grants to offset capital costs A phased 

scale-up is envisioned: prove viability at 5% of demand, then expand to meet a larger share. 

Over time, Kenya could not only meet domestic needs but become a regional supplier, given 

no competing producers in the East African Community. This first mover advantage could 

strengthen Kenya’s chemical industry and encourage further green chemistry initiatives. In 

summary, acetic acid from bagasse is a near-term opportunity that aligns with Kenya’s push 

for local manufacturing, import substitution, and sustainable use of resources.  

  



 

Desk Study 2: Biofermented Protein for Poultry Feed 

Background & Need: Kenya’s livestock sector, especially poultry, is constrained by a severe 

deficit in protein-rich feed ingredients. Animal feed formulations require high protein content 

(16–22% for poultry diets) to support animal growth and productivity. The primary protein 

sources for feeds are soybean meal, fish meal, and other oilseed cakes – most of which are 

imported. Kenya meets only ~40% of its animal feed requirements through local 

production, leaving a 60% gap filled by imports of feed ingredients and premixes. For 

instance, Kenya imports an estimated 310,000 tonnes of soybean meal (and other oilseed 

cakes) annually, at a cost of over US$100 million. Additionally, nearly 480 Tons of 

specialized protein concentrates (worth $1.65 million) are imported for the feed industry 

Despite these imports, the feed supply remains inadequate – the Kenya News Agency reported 

a persistent 60% feed deficit in recent years . This shortage drives up feed prices, which in 

2021 led to many poultry farmers scaling down operations due to unaffordable costs as soybean 

prices spiked 60%. The feed deficit not only threatens livestock productivity and food security 

(meat and egg supply), but also means Kenya forgoes value-addition opportunities in its 

agriculture.  

Biofermentation Solution: The feasibility study examined production of single-cell protein 

(SCP) or fermented biomass as a substitute for conventional protein sources in poultry feed. 

Biofermentation can convert local low-value materials (crop residues, agro-industrial by-

products) into microbial biomass that is high in protein (50–60% crude protein content) and 

rich in amino acids. The proposed process involves using bacterial, fungal or yeast cultures 

known as levers for protein-rich biomass (e.g. Candida yeasts, filamentous fungi like 

Aspergillus or Trichoderma after substrate pretreatment). These microbes would be grown on 

substrates such as maize bran, cassava peels, molasses, and banana waste, which are 

abundant in Kenya. During fermentation, the microorganisms metabolize the sugars and 

starches in the substrates to grow and reproduce, thereby accumulating protein. The resultant 

biomass is then harvested (e.g. via centrifugation), dried, and processed into a protein 

concentrate or meal that can be blended into animal feeds. This approach addresses two 

problems at once: it supplies protein and reduces waste. According to the study, millions of 

tonnes of agricultural residues could be processed this way, significantly cutting down organic 

waste that would otherwise rot and emit greenhouse gases. 

Kenya has favorable conditions for this solution, available feedstocks, and growing demand 

for poultry products (the poultry sector is predicted to grow substantially by 2050, especially 

among smallholders) The study suggests starting with one or two centralized fermentation 

facilities possibly co-located at major agro-processing hubs (e.g. near a sugar factory for 

molasses, or a maize mill for bran supply). Each facility would consist of large-scale fermenters 

(tens of thousands of liters capacity), substrate pre-processing units (to grind, hydrolyze, or 

sterilize inputs), and downstream drying equipment (spray dryers or drum dryers) to produce a 

stable protein meal product. An important aspect is quality control: ensuring the fermented 

product has a safe amino acid profile and is free of toxins. Specific strains might be selected or 

engineered to reduce anti-nutritional factors and enhance certain amino acids (e.g. lysine, 

methionine) that are deficient in typical feeds. 

 

Economic Potential: The market potential for fermented feed protein in Kenya is enormous. 

The “protein deficit” for poultry feed is estimated between 600,000 and 720,000 tonnes 

per year (this figure represents the gap between required protein for optimal feed and what is 

currently available). This suggests that an entire industry could be built to produce on the order 



 

of hundreds of thousands of tonnes of alternative protein. Even capturing a fraction of this 

demand would yield a sizable business. For example, replacing the 310,000 tonnes of imported 

soy meal with SCP would itself require multiple production plants but would save the country 

~$100 million in import costs annually. Moreover, local SCP production could buffer the feed 

industry against global price swings of soy or fishmeal. The feasibility analysis indicates that 

with modern fermentation technology, production costs for SCP could be competitive with or 

lower than imported soybean meal, especially when factoring in co-benefits (like waste 

management and potential revenue from energy co-generation). For instance, if large quantities 

of waste are processed, the biogas by-product (methane from anaerobic digestion of residuals) 

can generate electricity. The study calculated that 3–6 GWh of energy per year could be 

generated if all available wastes were utilized, enough to power up to 2 million households.2 

This integration of energy production can offset plant operating costs (by using biogas to fuel 

boilers or generators). Additionally, cost modeling takes into account that farmers and millers 

might supply substrates at low cost or even negative cost (i.e. paying the plant to take waste), 

further improving economics. While an exact investment figure for a single protein 

fermentation facility wasn’t given, it would likely be in the order of tens of millions of USD 

for a large plant (based on analogous facilities for yeast production globally). However, the 

ROI is justified by the scale of demand and the fact that feed is a recurring, high-volume 

market. A thriving SCP industry in Kenya could not only meet domestic needs but potentially 

export to neighboring countries facing similar feed constraints (Uganda, Tanzania, etc.), 

making Kenya a regional feed hub. The study highlighted that regional collaboration (e.g. 

under initiatives like ILRI’s African Feed project) could boost the market by 15–20% in the 

next decade, and Kenya can capitalize on this by building capacity early. 

 

Social and Environmental Impact: Over time, the introduction of biofermented feed protein 

carries profound socio-economic benefits. Foremost is job creation. This segment could 

generate orders of magnitude more jobs than the acetic acid case, given the agricultural extent. 

The study estimates about 60,000 direct jobs could be created in SCP production and 

associated activities if the industry produced ~600,000 tonnes/year (assuming roughly one 

direct job per 10 tonnes of annual output). When including indirect roles (distribution, 

equipment maintenance, farming of additional substrates, etc.), total employment impact 

could exceed 100,000 jobs. These jobs would range from skilled biotechnologist positions to 

rural collection and extension roles, thus spanning a variety of education levels and benefiting 

both urban and rural communities. The poultry feed value chain in Kenya involves many 

smallholder farmers raising chickens – if feed becomes more affordable and available, these 

farmers can scale up production, indirectly supporting livelihoods and food security (more 

eggs and meat at stable prices). Environmentally, the benefits are multi-fold. Waste reduction 

is a primary one: biofermentation could divert millions of tonnes of agricultural by-products 

from landfills or field burning. For example, turning maize bran, cassava peels, and other 

residues into feed means less open dumping, which in turn means less leachate and pollution

. By one estimate, using these wastes could reduce landfill mass significantly and avoid 

emissions of about 300 million cubic meters of methane annually that would arise from their 

decomposition. Methane is a potent greenhouse gas, so this avoidance is a major climate 

benefit, comparable to a substantial renewable energy project. Furthermore, the approach 

encourages crop diversification: since a variety of substrates are valuable (maize, cassava, 

bananas, sugarcane, etc.), farmers have incentive to grow a mix of crops. This enhances 

agricultural biodiversity and resilience, rather than monocropping for imported soy. The study 

 
2 The logistical challenge of aggregating this waste and utilizing it for co-generation renders this 

goal utopian. 



 

cites that fermentation demand could promote cultivation of 3–5 different additional crops 

annually for substrate, contributing to biodiversity and soil health. Another environmental 

aspect is energy co-generation, as mentioned. The fermentation process (especially if coupled 

with anaerobic digestion of any effluents) can produce biogas which can be used for electricity 

or heat. The report’s calculation that utilizing bagasse and other wastes could power tens of 

thousands to millions of homes. underscores a powerful synergy: feed plants could become 

bio-refineries that produce both feed and energy. This integration optimizes resource use and 

further cuts carbon emissions by replacing fossil electricity. 

 

Challenges: Despite the promising outlook, scaling biofermented feed in Kenya faces notable 

challenges. A critical issue identified is the lack of a reliable energy feed component in local 

feed production. Even if protein is supplied via SCP, poultry feed still requires energy/calories, 

usually from maize or sorghum. Kenya suffers maize shortfalls and often imports grain; 

without addressing this, the full benefit of local protein production is blunted because feed 

millers will still depend on imported maize if local supply is insufficient. The recommendation 

is a parallel effort to boost domestic production of energy crops (a “Marshall plan” for maize 

or adoption of sorghum as a maize substitute). Other challenges include infrastructure – very 

few fermentation plants exist, so significant capital must be deployed to build fermenters at 

scale. There is also a knowledge gap: many farmers and feed producers are not familiar with 

SCP or how to use fermented feeds, so training and demonstration will be needed (the study 

noted ~70% of farmers lack information on biofermentation feeds). Additionally, regulatory 

frameworks for novel feed ingredients in Kenya are unclear – standards and approvals for 

SCP need to be established to build market confidence. Lastly, logistics of aggregating raw 

materials from widely dispersed sources (farms, mills) can be challenging; currently, transport 

inefficiencies add an estimated 30–40% to the cost of feed ingredients. Overcoming these 

obstacles will require coordinated policy support and investment, but they are not 

insurmountable given the strong case for action. 

 

In conclusion, producing poultry feed protein via biofermentation holds the potential to 

transform Kenya’s feed industry. It aligns agricultural waste management with import 

substitution and rural employment. By turning crop residues into high-quality protein, Kenya 

can reduce dependency on volatile soy and fishmeal markets, stabilize feed prices, and 

ultimately make poultry farming more profitable and sustainable. This, in turn, means more 

affordable animal protein for the population, contributing to nutrition security. The technology 

is at an early-commercial stage – it has been proven elsewhere in smaller scales (e.g. some 

companies produce yeast-based feeds), but scaling to hundreds of thousands of tonnes in Kenya 

will be a pioneering effort. With the right investments in place and enabling policies, Kenya 

could become a continental leader in sustainable feed production, showcasing a model of 

circular agriculture. 

 

  



 

Desk Study 3: Rhizobium-Based Biofertilizers for Legume Crops 

 

Background: Chemical fertilizers, particularly those supplying nitrogen (N), are vital for crop 

yields but are costly and often imported in Kenya. Smallholder farmers struggle with fertilizer 

affordability, and inappropriate fertilizer use can degrade soil health. A sustainable alternative 

is biofertilization – using beneficial microbes to enhance plant nutrition naturally. In legume 

crops (like beans, peas, groundnuts, soybeans), Rhizobium bacteria can form symbiotic nodules 

on roots and fix nitrogen, supplying much of the plant’s N needs. In Kenya, the pioneering 

work on Rhizobium began in the 1970s at the University of Nairobi (Prof. S. O. Keya’s 

research), leading to the development of a commercial inoculant product called Biofix in the 

early 2000s. Biofix, produced by MEA Fertilizers, contains selected rhizobial strains for 

legumes and was introduced to help farmers cut down on chemical fertilizer use by inoculating 

legume seeds with the bacteria. Despite the proven science, Biofix achieved only limited 

adoption. By the 2010s, its market presence had waned due to competition from readily 

available inorganic fertilizers and lack of farmer awareness. Kenyan agriculture continued to 

lean heavily on imported NPK fertilizers, with government subsidies often favoring these 

conventional inputs. 

 

The feasibility study revisited this segment in light of rising fertilizer costs and renewed interest 

in sustainable agriculture. Kenya imports an estimated $500 million worth of fertilizers 

annually across all types . Specifically for nitrogen in legumes, the study estimates roughly $90 

million  of that import bill could be replaced by effective use of biofertilizers in crops like 

beans, soy, groundnut, and other pulses . Biofertilizers not only are cheaper in principle, but 

also improve yields by improving root health and soil properties. The study notes that on a 

cost-benefit basis, biofertilizers can cost one-third of inorganic fertilizer for equivalent or 

better yield outcomes (a “1:3 ratio” advantage). Moreover, unlike synthetic fertilizers which 

can cause soil acidity and run-off pollution, Rhizobium inoculants are environmentally benign 

and even leave residual benefits (some nitrogen remains in soil for the next crop, and soil 

microbial diversity is improved). 

 

Technical Feasibility: Producing Rhizobium inoculants is a relatively low-tech fermentation 

process that Kenya already has some capacity in. It involves cultivating specific Rhizobium 

strains in a liquid growth medium (e.g. yeast-extract mannitol broth) in sterile fermenters, then 

mixing the culture with a sterile carrier (like peat or filter mud) to make a powder or liquid 

formulation that can be packaged. The critical aspects are maintaining strain quality and 

viability – the bacteria must remain alive and effective by the time farmers use them on seeds. 

Kenya’s previous Biofix facility had small bioreactors, autoclaves for sterilization, and a 

packaging line. However, equipment was reported as aging and in need of upgrades The study 

suggests that Kenya possesses the human expertise needed (microbiologists, lab techs, some 

entrepreneurs with experience) but requires capital investment to modernize production and 

scale it up . Appendix data from an interview indicates that a 200,000-liter per year inoculant 

production facility (which is quite large) would cost on the order of $500,000 in equipment to 

establish – a relatively modest investment compared to other industrial projects. This would 

include fermenters (~700 L size each), autoclaves, mixing and packaging machines, a cold 

storage room, and quality control tools.  

 

Kenya’s agro-climatic context is favorable for a biofertilizer push. The country has about 5.4 

million hectares of arable land, of which legumes are cultivated on roughly 15–20% (between 

smallholder and large-scale farms) – translating to ~0.88 million hectares under legumes. Many 

of these legumes (common beans, cowpeas, etc.) could benefit from inoculation. In practice, 



 

adoption was low in the past because key legumes in Kenya were grown without inoculant and 

still yielded “good enough” for farmers; crops like soybean that absolutely require inoculation 

were not widely grown historically. But with rising interest in soybean (for animal feed and 

oil) and the need to improve yields on existing beans, the potential uptake is higher now. The 

study outlines a hypothesis for Total Addressable Market (TAM): if all legume hectares were 

inoculated, given 2–3 cropping cycles per year and application rates of 0.5–1.0 liters/kg per 

acre, the annual inoculant requirement could be on the order of a few million liters. Even if a 

fraction of that is realized, it would support a robust industry. Currently, the actual production 

of biofertilizer in Kenya is tiny – interviews indicated about 30,000 L of liquid and 20 tonnes 

of solid inoculant are produced annually by existing small outfits. This is a minuscule fraction 

(perhaps ~1/70) of the potential need, Thus, there is a huge gap and growth opportunity, 

requiring a ~70-fold scale-up to meet full demand. 

 

Economic and Social Benefits: Embracing Rhizobium biofertilizers promises to create a new 

bio-input industry in Kenya while alleviating farmers’ costs. The study projects a scenario 

where a mature biofertilizer industry could become a €34–35 million per year market in 

Kenya, replacing about €90 million in imported chemical fertilizers. This shift would retain 

significant expenditure within the country, potentially improving the agricultural trade balance 

and reducing government subsidy burdens. For small farmers, biofertilizers could dramatically 

cut input costs – inoculant packets are expected to be much cheaper than a bag of synthetic 

fertilizer. Additionally, yields of legumes could increase with proper inoculation, improving 

farm incomes and food supply. Field trials in Kenya and Africa have shown yield 

improvements in beans and soy by 15–30% with Rhizobium inoculation versus no inoculation 

(especially in soils with low native Rhizobium populations). Biofertilizers also improve soil 

fertility long-term, which can boost subsequent crops or allow reduction in other fertilizer 

types. 

 

Job creation in this segment would occur in a few ways. Manufacturing and processing jobs 

in the biofertilizer plants (these plants are not labor-intensive at small scale, larger scale and 

multiple facilities across regions would attract skilled labour). More impactful might be 

extension and training jobs: to reach thousands of smallholders, companies and government 

programs would need to hire field officers to demonstrate and teach the use of inoculants. The 

study notes that typically one field officer can manage training 100–200 farmers, so to cover 

millions of farmers, hundreds or thousands of such extension jobs could be generated. There is 

also an indirect effect of reducing fertilizer imports: freeing up national funds and improving 

yields can increase overall economic activity (more produce to trade, process, etc.), which in 

turn supports jobs in agribusiness. 

 

Environmental Impact: Replacing chemical fertilizers with biofertilizers yields significant 

environmental advantages. It would reduce the runoff of nitrates into water bodies, thus 

decreasing eutrophication in rivers and lakes. It would also lower emissions associated with 

fertilizer production (which is very energy intensive – the Haber-Bosch process for synthetic 

N fertilizers is a major global CO₂ source). The study points out potential for carbon credit 

earnings if Kenya can quantify the emissions avoided by substituting, since each tonne of 

synthetic N fertilizer replaced means a reduction in CO₂ (from production) and N₂O (a potent 

GHG from fields) emissions. Also, Rhizobium usage encourages crop rotations with 

legumes, improving soil structure and reducing the need for chemical inputs over time. All 

these contribute to more climate-resilient farming.  

 



 

Barriers and Recommendations: The past lackluster adoption of Rhizobium in Kenya was 

attributed to several factors: (1) Crop preference – Kenyan farmers historically grew more of 

other legumes (beans, etc.) that can get some benefit from native soil Rhizobia, and less 

soya/groundnut which show dramatic responses to inoculation. (2) Awareness – poor 

promotion of the benefits (many farmers simply did not know or trust the product) (3) 

Knowledge transfer – using inoculant requires some new practices (e.g. seed coating 

techniques, keeping inoculant cool and away from sunlight, timing of planting), and this was 

not effectively taught to farmers. (4) Availability – Biofix and similar products were not 

consistently stocked at agro-dealers in all regions, making access difficult. Any revival of 

biofertilizer use must address these issues. The study recommends identifying large-scale 

farming entities (e.g. big commercial farms or seed companies) that can champion the use of 

inoculants and demonstrate cost savings, to lead by example. Meanwhile, targeted efforts to 

reach smallholders via pilot programs (perhaps bundled with seed distribution or through 

cooperatives) should be pursued, with public support. Government policy can play a 

transformative role by, for example, shifting a portion of fertilizer subsidies into support for 

biofertilizer distribution and training. The study emphasizes creating a level playing field – 

currently, chemical fertilizers are subsidized and aggressively marketed, so farmers default to 

using them. If biofertilizers received even a fraction of that support, adoption could increase 

markedly.  

 

On the production side, a clear regulatory framework for quality assurance of inoculants is 

needed to ensure farmers get reliable products that actually contain effective bacteria (standards 

for minimum viable cell count, approved strains, etc.). Kenya Bureau of Standards and KALRO 

(Kenya Agriculture & Livestock Research Organization) could collaborate to certify products. 

Additionally, continued research and development is encouraged – both North-South 

partnerships (with universities in Europe/USA) and regional research (e.g. through the 

N2Africa program funded by Gates Foundation) can expand inoculant technology to non-

legume crops. For instance, if strains for cereals (like associative nitrogen-fixing bacteria or 

phosphorus-solubilizing bacteria) are developed, the market could broaden beyond legumes . 

This innovation could be a game changer: if maize or wheat farmers could use a biofertilizer 

to meet some of their nutrient needs, the impact would dwarf that in legumes alone (as cereals 

cover more acreage). 

 

Overall, the Rhizobium biofertilizer case is one of a “ready to take off” opportunity in Kenya. 

Unlike the feed protein case which requires new large infrastructure, biofertilizer production 

can start with relatively small investments and grow incrementally. The knowledge and strains 

exist (Rhizobium is native to Kenya’s soils and well-studied ); it is more about rebuilding the 

momentum and trust in this technology. The potential payoff is substantial: farmers saving 

money, improved yields, reduced import bills, and environmental gains. The study 

encapsulated it well in its conclusion: converting an annual foreign expenditure of ~90 million 

euros on N-fertilizers into a local €34 million industry should “resonate with legislators, 

investors, and entrepreneurs alike” – it is a win-win for the economy and sustainability. 

Comparative Analysis of Benefits and Challenges as detailed in the desk studies 

The three case studies – acetic acid, feed protein, and biofertilizer – each target different sectors 

but collectively paint a picture of Kenya’s biofermentation potential. Table 2 provides a 

comparative summary across key dimensions, highlighting both commonalities and 

differences: 



 

Table 2. Comparison of the three biofermentation-based industries in Kenya 

Dimension Acetic Acid 

(Bagasse) 

Feed Protein 

(Fermentation) 

Rhizobium 

Biofertilizer 

Current 

Import 

Dependence 

100% imported (25–

30k tonnes/year) 

~$25–30 M annual 

import cost. Used in 

textiles, food, 

pharma, etc. 

~60% feed deficit; large 

imports of soy (~310k 

t/yr costing >$100 M) 

and fishmeal. Feed 

inputs are major 

contributor to trade 

imbalance. 

Heavy reliance on 

synthetic N 

fertilizers (Kenya 

spends ~$500 M on 

all fertilizers; 

~$90 M attributable 

to legume N). 

Virtually all 

chemical fertilizer is 

imported. 

Local 

Resource Base 

Abundant sugarcane 

bagasse (2.4M t/yr) 

available as feedstock

. Bagasse currently 

low-value (burned or 

discarded), so 

opportunity for value 

addition. 

Huge volume of agri-

waste: maize bran, 

molasses, cassava peels, 

banana waste, etc. 

Combined >5M t/yr of 

fermentable biomass. 

Currently causes waste 

disposal issues (methane 

emissions, etc.). 

Native Rhizobium 

strains; prior local 

R&D (Biofix). 

Legume area 

~0.88M ha provides 

market; production 

inputs (culture 

media, carrier 

materials) can be 

sourced locally. 

Technical 

Maturity 

High – Commercial 

biofermentation tech 

for acetic acid exists 

(used in other 

countries). Process 

well-understood; 

needs adaptation to 

bagasse feedstock. 

Moderate – Single-cell 

protein production is 

known (yeast, fungi) but 

large-scale feed use in 

Africa is new. Tech 

exists but requires 

scaling and optimization 

for mixed substrates. 

Moderate – 

Rhizobium inoculant 

production is 

straightforward and 

has been done in 

Kenya. Tech is 

established; 

innovation needed in 

strain improvement 

extending to more 

crops. 

Initial Scale & 

Investment 

Pilot plant 1–1.5k 

t/year recommended 

(~5% of demand). 

Capex ~€4.5–5.5 M. 

Leverage existing 

sugar mill 

infrastructure to 

reduce cost. 

Industry-scale vision 

(hundreds of kT). Initial 

facility could be ~50–

100k t/year protein to 

replace a portion of 

imports. Likely requires 

>$20–30 M investment 

and strong PPP to build 

fermentation factories 

and collection systems. 

Small-medium scale 

facilities (e.g. 200k 

L/year plant costs 

~$0.5 M). Can start 

with 1–2 upgraded 

plants (e.g. revamp 

Biofix facility) with 

<$1 M, then scale 

out via multiple 

sites. 

Economic 

Viability (long 

term) 

Unit production cost 

expected ~15–20% 

below import price. 

Pilot IRR ~12–15%, 

improving with scale. 

High potential savings: 

could eliminate 

>$100 M in soy imports. 

Feed cost reduction 

would improve livestock 

Cost-competitive: 

biofertilizer costs 

~1/3 of chemical 

fertilizer per hectare. 

A €35 M local 



 

Potential to supply 

EAC region, 

increasing long-term 

returns. 

margins. Profitability 

depends on efficient 

waste sourcing and 

volume; co-products 

(energy) improve 

economics. 

industry could 

replace €90 M in 

imports. Profit 

margins are 

moderate but steady, 

given agriculture 

demand. 

Job Creation 

(long term) 

Direct: 50–75 jobs 

(pilot); possibly 

~200–300 if scaled to 

full demand. Indirect: 

additional jobs in 

feedstock supply 

(bagasse handling) 

and distribution. 

High-skilled jobs in 

biotech and 

engineering will be 

created. 

Direct: tens of thousands 

(est. 60k if fully scaled) 

in operations and supply 

chain. Indirect: ~100k+ 

(transport, farming extra 

substrates, 

maintenance). Huge 

rural job impact from 

waste collection 

networks and possibly 

increased poultry 

farming due to cheaper 

feed. 

Direct: dozens per 

production unit; 

scaled industry 

across regions might 

employ a few 

hundred in 

manufacturing. 

Indirect: large need 

for extension agents 

(1 per 100–200 

farmers) – could 

generate thousands 

of agronomy jobs. 

Enhanced yields in 

farming increase 

farm labor demand 

and incomes 

indirectly. 

Environmental 

Benefits (long 

term) 

~50% reduction in 

CO₂ emissions vs 

petrochemical 

production. Mitigates 

waste by using 90% 

of bagasse that would 

cause pollution 

 High water reuse 

(75–80%) and energy 

efficiency at plant. 

Reduces chemical 

imports (lower risk of 

spills). 

Converts millions of 

tons of waste into 

product, reducing 

landfill and open 

burning. Could avoid 

~300 million m³ of 

methane emissions/year

– big climate impact. 

Encourages crop 

diversity (since many 

substrates needed). 

Biogas co-production 

can supply green energy 

to grid or rural areas. 

Cuts chemical 

fertilizer use 

(reducing 

manufacturing 

emissions and N₂O 

field emissions). 

Improves soil health 

and biodiversity 

(more microbes, 

better soil structure). 

Less water pollution 

from fertilizer 

runoff. Potential 

carbon credits for N-

fertilizer 

displacement. 

Overall supports 

climate-smart 

agriculture. 

Key 

Challenges 

Feedstock logistics: 

Need consistent 

bagasse supply 

(requires agreements 

with sugar mills; 

bagasse also used for 

Feedstock supply: 

Must aggregate diverse 

wastes; transport costs 

high without 

infrastructure. 

Technical: Maintaining 

Behavior change: 

Farmers’ habits 

favor conventional 

fertilizers; need 

extensive training 

and demonstrations 



 

cogeneration at 

mills). Market 

entry: Must convince 

industrial buyers of 

quality parity with 

imports. Finance: 

Upfront capital needs 

and proving viability 

to investors. 

consistent product 

quality from variable 

inputs; need R&D on 

optimal microbes. 

Adoption: Convincing 

feed mills and farmers 

to trust new protein 

sources. 

Policy/regulation: No 

clear standards for 

fermented feed products 

yet. 

to drive adoption and 

shift.  

Competition: 

Subsidized chemical 

fertilizers out-

compete biofertilizer 

inoculant 

development. 

Quality control: 

Ensuring products 

on market are 

effective (avoid past 

issues where poor 

quality inoculants 

hurt credibility).  

Scaling out: 

Reaching millions of 

small farmers in 

diverse regions 

requires strong last-

mile distribution. 

Policy Needs Integrate into 

Kenya’s 

industrialization plans 

as a flagship green 

project. Facilitate 

public–private 

partnerships (PPP) 

for pilot financing. 

Possibly implement 

slight import tariffs or 

preferencing public 

procurement for local 

acetic acid once 

produced. Carbon 

financing or 

incentives for using 

waste (e.g. tax 

credits). Strengthen 

relevant standards 

(Kenya Bureau of 

Standards to have 

spec for acetic acid 

quality) to ensure 

trust in local product. 

Launch a Feed Security 

Initiative: invest in 

boosting maize/sorghum 

production for feed 

energy, while investing 

in fermentation 

facilities. Provide tax 

incentives and low-

interest loans for feed 

mills to adopt 

biofermentation. 

Develop infrastructure: 

e.g. designate waste 

collection centers, 

improve rural roads to 

reduce transport cost. 

Create a PPP 

framework to 

coordinate investments 

in bioreactors 

nationwide. Establish 

regulatory standards for 

novel feed ingredients to 

legitimize products. 

Shift Government 

subsidies from 

inorganic to organic 

fertilizer usage. 

Incentivise 

inoculants research 

on other staple crops. 

Leverage census 

data used for 

subsidies to promote 

awareness change in 

practices. 

Enabling a 

conducive 

legislative 

framework for 

sustainable and 

organic fertilizers. 

 

 

From the above comparison, we see that all three cases offer strong benefits in import 

substitution, environmental sustainability, and rural development. Together, they address 

different points in the agricultural-industrial value chain: upstream inputs (biofertilizers) 

ensure sustainable crop production, midstream processing (feed protein) turns crop outputs 



 

and wastes into high-value animal nutrition, and downstream industrial product (acetic acid) 

links into manufacturing value chains like textiles and food processing. This complementarity 

could yield integrated benefits – for example, better fertilized legume crops (via Rhizobium) 

can provide more high-protein feedstock (beans, soy) for livestock or even for fermentation; 

efficient poultry feed production will boost poultry farming, which could supply feathers/bones 

for other value-add processes or manure that could be composted with biofertilizer processes, 

and so forth. Kenya could thus develop a circular bioeconomy ecosystem where outputs of one 

process become inputs for another, minimizing waste and maximizing local value creation. 

 

Common challenges across the board include the need for capacity building (technical skills 

to run fermentation and to use products properly), establishing market confidence in new 

products (overcoming a preference for “tried-and-true” imports), and securing initial 

investment for facilities that may have longer payback periods or higher perceived risks. There 

is also a shared dependency on policy support to kick-start these industries. Government action 

can greatly influence success: whether it’s providing enabling infrastructure (e.g. energy, 

transport), adjusting subsidies and tariffs, funding R&D and extension, or facilitating 

partnerships, the role of the state is pivotal especially in the infancy of these sectors. 

However, once established, these bio-based industries are projected to be financially self-

sustaining and competitive. The feasibility studies each concluded that local production is 

cost-favorable in the long run, even if initial capital is a barrier. Importantly, the strategic 

benefits (e.g. reduced foreign exchange outflow, improved trade balance, home-grown 

innovation capacity, leadership in climate-friendly tech) carry weight beyond simple profit 

calculations. These ventures align with Kenya’s broader visions such as the “Big Four Agenda” 

(manufacturing and food security pillars) and the drive towards a middle-income country with 

reduced reliance on imports. 

 

In summary, the comparative analysis underscores that biofermentation-based industrialization 

is not a piecemeal idea but a holistic opportunity. By simultaneously pursuing these three 

segments, Kenya could achieve synergies in policy implementation and resource use. 

Challenges need to be met with cross-sector strategies – for instance, a unified bioindustry 

development program could address training, standards, and financing in a coordinated way 

rather than siloed by sector. The next section builds on these insights to recommend actionable 

steps for policy makers, investors, and stakeholders to realize this vision. 

 

Discussion and Conclusions 

The three desk studies make a compelling case that Kenya can harness biofermentation to 

drive sustainable industrial transformation. By valorizing local feedstocks – from 

sugarcane bagasse to crop residues – Kenya stands to achieve significant import substitution, 

estimated at up to $200 million per year across acetic acid, feed protein, and biofertilizers . 

Beyond the macroeconomic gains, these initiatives promise to create green jobs, improve farm 

productivity, and mitigate environmental issues like waste accumulation and greenhouse gas 

emissions. To unlock this potential, a concerted effort is required from government, industry, 

research institutions, and development partners. 

 

The desk studies - only-  cover 3 imported products. This does not mean that the potential of 

using the latest technological advances in biofermentation in Kenya is restricted to these three 

products. To the contrary, the three products are examples of the potential without excluding 

other applications of the technology. The use of biofermentation to forward the circular and 

biobased economy is on the rise everywhere in the world - except in Africa. 
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This presents an unique opportunity for Kenya to become a market leader in the region, 

building on the extensive expertise and industrial knowledge that is available in other parts of 

the world. Furthermore, the world wide efforts to reduce the emissions of greenhouse gases 

and move to more sustainable production patterns support the introduction of biofermentation 

in Kenya. Not only is the introduction of biofermentation good for profit, it is also good for the 

planet and the people and leads to self sufficiency.  

 



 

The desk studies are also not comprehensive. For example the study on the production of 

protein for animal feed does not consider the use of bacteria for the production of the protein. 

Nor does it analyse the potential of first setting up a pilot plant to prove the economic and 

technological feasibility of the local production of animal feed protein by biofermentation. The 

study on the production of acetic acid does not consider the alternative pathway that produces 

first ethanol before producing acetic acid. It might well be that the production of ethanol instead 

of acetic acid using different bacterial strains is economically more beneficial than the 

production of acetic acid. Also the potential to produce acetic acid as a by product of the 

production of hydrogen is not analysed. If Kenya launches in the production of green 

Hydrogen, the local production of acetic acid could also be considered.  Along similar lines, 

the third desk study only covers biofertilizer without considering the use of biofermented 

products as biopesticides. 

 

As such the desk studies should be seen as a teaser for further work and for introducing an 

upcoming clean technology in Kenya and the East African region. It is obvious that further and 

more in-depth feasibility studies are needed prior to the full scale adaptation of the technology 

in Kenya. At the same time of conducting these in-depth studies the economic viability of the 

local production of the three products covered by the desk studies could be tested through their 

production in a pilot plant while the local demand and conducive regulatory environment are  

created. Starting with a pilot plant that field tests the production of all three products might be 

the logical way forward, requiring less investments and giving the policy makers the chance to 

create the conducive regulatory environment for the large-scale roll out of the latest 

developments on this sustainable technology.  

 

The desk studies also allow to make the following, not mutually exclusive,  key policy and 

investment recommendations: 

 

1. Conduct a business to business (B2B) or Government to Government (G2G) feasibility 

study to set up/and set up a biofermentation pilot plant in Kenya. Building on the extensive 

expertise available in other regions, invite top experts or institutes to Kenya to conduct a study 

on the possibilities and costs to set up a biofermentation pilot plant in Kenya using the latest 

technological developments and/or retrofit existing facilities e.g associated with sugar 

factories. The aim could be to have a pilot plant up and running within 18 months with the first 

products ready for sale in 2 years. 

 

2. Establish Enabling Policies and Incentives: The government should integrate 

biofermentation industries into national development plans (such as Kenya’s Industrial 

Transformation Programme). Fiscal incentives can catalyze private investment – for example, 

tax holidays or duty-free import of fermentation equipment for pioneer and pilot plants. Given 

the public good nature of these projects (job creation, waste mitigation), the government could 

offer blended financing (co-investing or guaranteeing loans for pilot facilities). Aligning 

subsidies is crucial: the fertilizer subsidy program could allocate a portion to biofertilizers, 

leveling the field so that farmers can choose sustainable options without financial penalty. 

Another policy tool is public procurement preferences – e.g., government-run farms or 

programs (like those supplying institutional feeding) should buy locally produced feed and 

chemicals where available, to provide a guaranteed market during the scale-up phase. 

 

Regulatory frameworks need updating to accommodate these new products. Kenya should 

develop standards and quality regulations for fermented feed products and biofertilizers (in 

collaboration with KEBS and KEPHIS), which will reassure users and facilitate fair 



 

competition. Streamlining the approval processes for biotech products (while ensuring safety) 

will help innovation reach the market faster. 

 

3. Facilitate Public–Private Partnerships (PPPs) and local investments: Each case study 

identified PPPs as a critical mechanism for mobilizing capital and expertise. The government, 

possibly through the Kenya Development Corporation or similar, could set up consortia that 

bring together sugar companies, feed manufacturers, fertilizer distributors, researchers, and 

local and foreign investors. For acetic acid, a PPP might involve a sugar mill (providing site 

and bagasse) and an industrial chemical company providing fermentation technology and 

capital, with the government offering partial funding and policy support . For feed protein, 

partnerships might link international biotech firms (with SCP know-how) and local feed millers 

or integrators, backed by development finance institutions. For biofertilizers, engaging 

organizations like the Alliance for a Green Revolution in Africa (AGRA) or N2Africa could 

provide donor support alongside local agribusiness firms. The key is that risk and reward are 

shared, making projects bankable.  

 

To coordinate these efforts, Kenya could create a Bioeconomy Task Force or Coordinating 

Entity. This body would oversee investments across the value chain – from feedstock 

production (e.g. promoting sorghum as suggested in the feed study ) to processing facilities 

and market development – ensuring an end-to-end approach. Housing it within the Ministry of 

Industrialization or Agriculture (with cross-ministerial representation) would help align 

policies. 

 

Kenya could also create a knowledge hub at one of its universities to support the introduction 

of the technology and help companies that apply the technology to scale. To be competitive, 

Kenya needs to follow the technological innovations that take place in the field at an ever 

increasing rate and ensure the best available technology is used in Kenya. 

 

4. Invest in Infrastructure and Research: While fermentation plants are the centerpiece, they 

rely on broader infrastructure. The government and counties should invest in transport and 

logistics improvements, such as feeder roads in agricultural areas and storage hubs for crop 

residues, to reduce raw material collection costs. Energy infrastructure is also important: 

reliable electricity (or integration with cogeneration as noted above) is needed to run 

bioreactors. Grid upgrades or captive power solutions (like biomass boilers) may be part of 

project planning – e.g., sugar mills with fermentation units can be supported to expand 

cogeneration capacity to power those units. Water supply and treatment facilities near 

production sites should be ensured to meet process needs sustainably (recycling and treating as 

in the acetic acid design). 

 

On the R&D front, Kenya’s universities and institutes should be supported to drive localized 

innovation. This includes microbial strain development  (in partnership with foreign labs) to 

obtain high-yield, stress-tolerant fermentation organisms tailored to local substrates. Pilot labs 

or demonstration units can be set up – for instance, a demo plant at a university for SCP 

production that can be visited by feed manufacturers and farmers, akin to an incubation hub. 

R&D should also extend to improving crop varieties and agronomic practices for feedstock.  

 

5. Capacity Building and Extension: Human capital development will determine the long-

term success of these industries. Therefore, it is recommended to implement training programs 

at multiple levels. For industry, vocational and engineering training programs can prepare 

technicians for bioprocess operation (perhaps integrate into TVET curricula and university 



 

engineering programs). Scholarships or exchange programs could be established to train 

Kenyan engineers in fermentation technology abroad and bring that expertise home. For 

farmers and end-users, strengthening the agricultural extension system is vital. Extension 

officers need to be educated about biofertilizers and fermented feeds so they can teach farmers. 

This may involve collaboration with entities like the Kenya Agricultural and Livestock 

Research Organization (KALRO) and county agriculture offices to include these topics in their 

outreach. The private sector can also contribute: companies producing biofertilizers or feed 

should host farmer field days and demonstration plots to show efficacy. As noted, one field 

officer per 100–200 farmers is a useful metric ; scaling up inoculant use will thus involve hiring 

and training a significant cohort of such officers, ideally drawn from local communities for 

trust-building. Donor-funded programs (e.g. USAID, FAO) could assist by funding outreach 

campaigns emphasizing the benefits of these sustainable inputs. 

 

6. Ensure Market Pull through Awareness and Pilot Successes: Creating initial demand 

“pull” is crucial. The government and partners could launch a National Awareness Campaign 

on the benefits of bio-based products – for instance, highlighting success stories (a cooperative 

that doubled bean yields with Rhizobium, or a poultry farmer who cut feed costs via local 

protein). Demonstration projects should be monitored and publicized. For example, implement 

a pilot where a set of textile factories trial locally produced acetic acid; if purity and price meet 

expectations, publicly announce the successful trial to build confidence in others. Similarly, 

run controlled farm trials distributing biofertilizer to hundreds of farmers and measure yield 

improvements – then disseminate results through media and farmer networks. Overcoming 

skepticism is a marketing effort as much as a technical one. 

 

In the poultry sector, engaging large integrators (e.g. big poultry breeders or feed companies) 

early can accelerate adoption; if they validate the product in their operations, it sends a strong 

signal. The Government might consider a temporary mandate or blending requirement as a 

jump-start – analogous to biofuel blending policies – such as requiring that a certain percentage 

of protein in commercial feeds must come from local sources by a target date, if feasible. Even 

a gentle target can galvanize action. 

 

7. Monitor, Evaluate, and Adapt: Finally, as these initiatives roll out, continuous monitoring 

and evaluation are needed. The feasibility studies provide baseline projections, but real-world 

performance should be tracked and strategies adapted. Setting up a data collection framework 

in association with the academic knowledge hub mentioned above (e.g. how much acetic acid 

produced locally each year, how many farmers are using inoculants, price trends, etc.) will 

allow stakeholders to measure progress. If some aspect is lagging (say, adoption of biofertilizer 

is slow in a certain region), targeted interventions (more training, incentive tweaks) can be 

applied. On the other hand, early successes should be leveraged to attract more investors and 

possibly upscale targets sooner than planned. 

 

In conclusion, Kenya’s potential for industrial transformation via biofermentation is 

tangible and within reach. By investing in these innovative yet practical pathways, Kenya 

can reduce its dependence on imports, create green jobs for its youth, and champion sustainable 

agriculture and manufacturing in the region. The synergy of local feedstock utilization, circular 

production, and technological innovation can position Kenya as a regional leader in the 

bioeconomy. Policymakers are urged to consider the evidence from these studies and take bold 

steps to nurture the nascent biofermentation sector. The window of opportunity is open: as the 

world shifts towards greener economies, Kenya can ride this wave by cultivating home-grown 

solutions that marry economic development with environmental stewardship. The road ahead 



 

will require diligent effort, collaboration, and commitment, but the rewards – a more self-

reliant, prosperous, and sustainable Kenya – are well worth pursuing. 
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