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Introduction

Biosolutions such as those used for soil fertility, pest
management and livestock disease management, offer
a viable transition option for sustainable agri-food
systems in Africa. The opportunities that biosolutions
present, however, must be coupled with understanding
the innovation gaps that stand in the way of large-
scale adoption. This knowledge brief discusses specific
biosolutions and the opportunities and challenges they
face in sub-Saharan Africa. With the right investments
and policies, biosolutions can become an invaluable
tool in the effort to future-proof productive, socially
inclusive and greener agri-food systems.

Setting the scene

The world's population is projected to reach nearly 10
billion people by 2050; by then, global and local food supply
must increase to meet the growing demand for food while
conserving and protecting natural resources to prevent
further biodiversity loss and climate change. What was
commonly known as the ‘Green Revolution’ in the 1970s was
characterized by increased yield due to improved seeds,
pesticides, fertilizers, and irrigation systems. However,

the Green Revolution’s success recorded in Asia and

South America (in terms of production increase) was not
necessarily felt in sub-Saharan Africa, where agricultural
productivity remains low. Although agriculture accounts for
between 50% and 70% of employment in African countries
(AfDB, 2017; AGRA, 2018), it contributes to only 15% of the
total GDP. The agricultural sector still struggles to feed the
continent and create enough employment opportunities
for a growing population. These challenges contribute

to the continent's low economic performance, leading to
migration, political instability, and ecosystem degradation.
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Rainfed agriculture could explain the so-called yield gap

in Africa, but there is also a lack of vibrant public-private
partnerships in the agricultural sector that can drive
innovations. Consequently, Africa imports $35bn in food
annually, according to the African Development Bank (AfDB),
which could be used to produce food in-house and provide
employment for many people.

To address biotic and abiotic, climate and non-climate
stressors (e.g., pests and diseases; soil humidity and fertility),
a large part of smallholder farmers use synthetic chemical
pesticides and fertilizers to protect their crops and boost
productivity. The overuse and misuse of these agricultural
inputs affect biological diversity and human health (Perrin et
al., 2017). This has heightened the need for more sustainable
farming practices and growing demand for healthy and
sustainably produced food for local consumers due to

a rising middle class, food consciousness and importing
countries such as those in the EU. The current pressure

on our (global and regional) food systems and ecosystems
implies an urgent need for a paradigm shift to greener,
healthier, and more resilient approaches using nature-based
solutions including ‘biosolutions’ (Willett et al., 2019).

A widely accepted definition to describe biosolutions in ag-
riculture does not seem to exist. However, in this paper, we
consider biosolutions in agriculture as any kind of manage-
ment intervention using organisms found in nature, pro-
duced and applied instead of conventional methods, to en-
hance crop health, plant metabolism, yield, crop protection,
nutrient use efficiency or to reduce stress effects. Definitions
and regulations for the different biosolutions have been rig-
orously debated in Europe and Africa over the last decade.
However, in general, in terms of classification, these can be
listed in two broad categories, biostimulants (stimulating
natural processes to improve nutrient uptake and efficiency
and tolerance to abiotic stress) and biopesticides (substanc-
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es derived from nature, such as microorganisms or botani-
cals or semiochemicals that may be formulated and applied
in a manner similar to conventional chemical pesticides).
Some examples of biostimulants in agricultural systems in-
clude biofertilizers, inoculants, micro- and macro-organisms,
botanical substances, pheromones and treated seeds.

Biosolutions are essential for a viable transition option for
sustainable agri-food systems in Africa (Day et al., 2022).
Understanding the potential of this viable transition, also
requires an enhanced understanding of the ecological and
social barriers to large-scale adoption of biosolutions. It
requires a deeper dive into currently piloted (or not yet
piloted) ‘bio-based’ technologies and their potential to
support the transformation towards more sustainable agri-
food systems.

In the following sections, examples of specific biosolutions
are addressed, each complemented by a short analysis

of opportunities, challenges and gaps in knowledge. The
selection of biosolutions is non-exhaustive, requiring further
discussion and potential expansion of this brief.

a Biosolutions for pest management
Integrated Pest Management (IPM)

IPM is one of the Biosolutions to combat pests in crops.
The IPM strategy comprises multiple tactical and ecological
processes for preventing, monitoring, and controlling
pests. Furthermore, the use of IPM measures reduces

the environmental impact quotient, human health, and
environmental risk effects associated with insecticide use
(Midingoyi et al., 2019). However, IPM is admittingly not
the dominant practice in the African context to deal with
pests compared to conventional pesticides and is usually
applied at a small scale, with scalability being a challenge.
Several successful cases using IPM have been reported. For
example, in the case of mango, studies have shown that,
when carefully combined, IPM suppresses the fruit fly pest
population in an environmentally sound and cost-effective
manner that generates higher mango yields that are
chemical pesticide-free. The combined IPM package could
result in an 80% reduction of mango infestation by fruit
flies, increased mango revenues by up to 60%, and reduced
insecticide use and their adverse health and environmental
effects by 74% and 23-35%, respectively (Muriithi et al.,
2016; Midingoyi et al., 2019). Due to the easier application
in smaller fields, IPM has been applied more extensively

in urban agriculture. Monded;i et al. (2021) report that
about 40% of the farmers producing cabbage in Benin use
botanical extracts as pesticides. However, the respective
figures for other neighboring West African countries are
considerably lower.

Some reasons for this low adaptability include the
cumbersome on-field preparation needed (in case of

in-house use) and the lack of affordability for available
biopesticides from small-scale farmers. A review paper
dealing with IPM for fruit flies from North Africa reveals
some other constraints for broader IPM implementation
that are applicable even in Sub-Saharan Africa. These

are not very much related to the method's effectiveness,
although funding for research and innovation programmes
is comparatively limited, mostly due to i) lack of support by
technical staff, and ii) high material costs (Boulahia-Kheder
2021).

Additionally, Day et al. (2022) admit that IPM must be seen
as a key element of food-system transformation. However,
pesticide and other input regulatory systems unintentionally
constrain the adoption of IPM through expensive
registration procedures, weak compliance monitoring and
limited regional harmonisation. Other challenges to the
broader adaption of IPM include, according to Day et al.
(2022), lack of incentives and limited subsidies for, e.g. low-
risk pesticides compared to subsidies covering fertilisers
and seeds, as well as weak food safety regulations for
domestic markets that do not allow growers to receive price
premiums for improved quality. Additionally, lengthy and
costly procedures related to the registration of biopesticides
have been reported as a hinder to the broadly implemented
IPM, and regional harmonisation measures need to be in
place to tackle such challenges.

As a response to the structural challenges for broader IPM
implementation, the extension of educational programmes
before and during IPM implementation focusing on farmers,
information access, and the integration of new technologies
seem to be the key to future success (Srinivasan et al.,
2022; Tamo et al., 2022), as well as research and innovation
investments to reduce related costs. Trials to aim for
upscaling seem to be needed (Harrison et al., 2019).
Support for public-private partnerships to develop and
commercialize biopesticides across Africa could also be

a measure to contribute to broader IPM implementation
and a transition from a pesticide-based approach in Africa
(Srinivasan et al., 2022).

Finally, one main challenge for IPM practices and the way to
develop in the future is the plethora of its definitions that
cause confusion and different interpretations by members
of the profession, also depicted inconsistencies between
the concept of IPM and practices and public policies. The
use of chemical control is considered only as a last resort

in IPM; farmers implementing IPM seem to adopt unguided
prophylactic chemical controls rather often, which can

be a sign that IPM practices can be proved harmful to

the environment (Deguine et al., 2021). Such risks can be
avoided by, e.g., a more radical change in crop protection:
instead of small adjustments to IPM that is pest-centred,
adopting a more holistic approach that seeks to promote
agroecosystem health, which is reflected in recent guidelines
for IPM (FAO 2020). Such a shift opens many research
questions related to the interaction of pest management,
production, and environmental and socioeconomic issues.
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Push-Pull technology

Fungal-based biopesticides or frass fertilizers are currently
being promoted in Africa for the management of pests but
also to counter the effects of climate change by improving
soil health and nutrient uptake (Akutse et al. 2020; Beesiga-
mukama et al. 2020a, b, ). Innovative integrated pest man-
agement (IPM) and agroecological practices such as maize
legume intercroppings, including push-pull, can also be con-
sidered as biosolutions as they protect crops and enhance
their productivity using natural processes (Hailu et al. 2018).
The Push-Pull Technology (PPT) is one of the most successful
and viable low-cost agroecological practices being promoted
to help curb the problem of insect pests like stemborers

Figure 1: Layout and mechanism of Push-Pull Technology

(A) Maize monocrop

and parasitic weeds such as Striga (Khan et al. 2008; Cook
et al., 2007). PPT involves trapping stemborers on highly
attractive border plants (pull), Napier grass Pennisetum
purpureum Schumach or Brachiaria cv Mulato Il and driving
them away. On the other hand, Desmodium uncinatum
Jacq. (Silverleaf) and Desmodium intortum Urb. (Greenleaf),
planted between maize rows, repel ovipositing stemborer
moths (push). In addition, Desmodium enriches the soil with
nitrogen and protects it from erosion as it acts as a cover
crop, leading to improved maize yields. In such a diversified
and intensified system, farmers gain access to high-value
animal fodder from the harvest of the companion crops,
facilitating increased milk production and diversification of
farmers’ income sources. Lately, it has been discovered that
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the climate-adapted PPT effectively controls fall armyworm
in maize (Midega et al., 2018; Hailu et al., 2018, Scheiddegger
et al., 2021).

Similar examples of biosolutions that protect and stimulate
crop production (e.g., management of fruit fly pests in

fruit production) are being researched, but a wide-scale
application of known solutions remains limited. Despite
efforts to promote biosolutions, the uptake is low despite
the high demand. For example, in the horticultural system
in Africa, it was estimated that only 20% (~100 million) of
potential beneficiaries had been reached in the last 20 years
of fruit fly management. The remaining 80% (~500 million)
of beneficiaries are unaware of or have no access to the IPM
tactics to control these pests in fruit production (Niassy et
al., 2022).

Certain biosolutions are more popular than others due to
their availability, the presence of local manufacturers and
ease of application. Others require technical know-how
and investment from governments and the private sector.
One of such biosolutions in IPM is producing and releasing
natural enemies (parasitoids and predators). Although

few companies (DuduTech, ReallPM and Kenya Biologics)
produce these natural enemies, availability to smallholder
farmers is low. The reason for this is the lack of access to
infrastructures by national research services and the lack of
reliable markets for private investments.

Day et al. (2022) reported that pesticide and other input
regulatory systems constrain the adoption of IPM through
expensive registration procedures, weak compliance
monitoring and limited regional harmonisation. The PPT,
developed years ago, is facing challenges due to a weak seed
system unable to satisfy the demand for plants in push-pull
systems and lengthy bureaucratic processes.

Biosolutions to combat pests during storage

The quest to increase food production has to include a
reduction of food losses and attention for food safety during
storage. For example, mycotoxins such as aflatoxins’ are
known to cause acute, chronic and irreversible health effects
on people and livestock; exposure through food should

be kept as low as possible. Aflatoxin exposure is frequent
and widespread in most African countries (Udomkun et al.,
2017) due to fungal contamination before and after harvest.
Grain and legume crops are often treated with insecticides
to avoid food loss, but these also create health risks.
Alternative solutions such as bio-pesticides (e.g., Aflasafe

for aflatoxin) or hermetic storage technologies (e.g., PICS
bags) are available and seem to be effective (Magembe et al.,
2016; Mutegi et al., 2013) but not yet applied at large scale.
However, higher levels of aflatoxins in groundnuts were seen
even in plastic bags (compared to jute bags), which were
attributed to heat development in the bags (Meijer et al.,

Figure 2: Benefits of Push-Pull (Source: International Centre of Insect Physiology and Ecology bulletin, June 2022)
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1] Source and more information: https://www.efsa.europa.eu/en/topics/topic/aflatoxins-food
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2021). Therefore, using plastic bags raises questions about
their effectiveness, considering that plastic bags are not
environmentally friendly. The addition of grain protectants
during storage of maize and groundnuts has proven to offer
adequate protection, such as with antifungal dried neem leaf
powder (Magembe et al., 2016), but more research to cover
other stored agricultural products and to identify and use
more antifungal biomaterials should be applied.

e Biosolutions to boost soil fertility

Soil fertility has been consistently identified as the primary
limiting factor of agricultural production in sub-Saharan
Africa (Stewart et al. 2020). Inorganic fertilizers to boost

soil productivity have become popular as they used to

be due to specific subsidy schemes, and thus relatively
affordable (pre-Covid-19 pandemic and pre-Ukraine war
times). However, excessive application of inorganic fertilizer
has led to adverse side effects such as pollution, salt burn,
soil acidification, or health issues (e.g., Itelima et al., 2018,
Shanka and Moral, 2020). Furthermore, a focus on inorganic
fertilizer use alone has had limited success in improving soil
fertility of degraded soils (Stewart et al. 2020).

Soil health is crucial for crop performance and the ability

to defend itself against pests and diseases. Many farmers
use organic manure from cattle, but the lack of adequate
amounts of animal manure poses great challenges.
Innovative biological solutions (such as biofertilizers, biochar,
green manure, and vermiculture) can also play an important
role in restoring soil quality. The availability of biomass
feedstock as raw material is a pre-requisite and needs to be
investigated at farmer and territorial levels; waste streams
from, e.g., urban areas (municipal and industrial wastes
with nutrient value), but also from rural areas, e.g., from
processing companies but also households, need to be
recycled. The production of compost or other biosolutions
that will boost soil fertility, requires knowledge and skills,
and investments to build capacities need to be ensured.

For example, organic waste recycling uses bioconversion

as an ecosystem service offered by insects. Insects such

as the Black Soldier Fly (BSF) can transform organic wastes
(kitchen waste, manure, market wastes) into organic
fertilizer, and the BSF maggots generated can be used as
feed for livestock. The larvae protein also results in a parallel
increase in frass - a residue left after rearing the larvae and
selling them as a biofertiliser (Gebremikael et al., 2022;
Lopes et al., 2022). Today BSF farming may become a game
changer in Africa; several youth groups have engaged in the
business. Increases in yields and nutrient quality of maize,
as well as increases in soil organic matter when BSF has
been applied as fertilizer, have been reported (Anyega et al.,
2021; Tanga et al., 2022). However, many aspects related

to frass are still unknown, such as its varying composition
of nutrients, microorganisms and bioactive compounds,

its post-processing requirements for improved biological

stabilization, its behavior in the soil and action in the plants’
metabolism, among other aspects (Lopes et al., 2022;
Besigamamana, Abiya et al. 2022). As insect farming is taking
up in Africa, it is expected that Insects for Food and Feed
(IFF) will also become an important biostimulant by-product
of bioconversion.

Vermiculture biotechnology uses earthworms as natural
bioreactors for effectively recycling nontoxic organic wastes
into the soil, resulting in vermicompost. It can be effectively
used to increase vegetable production in horticulture
(Ranaivoarisoa et al., 2017, Shanka and Moral, 2020), but

its overall use compared to other compost methods is not
as wide (Ranaivoarisoa et al., 2017). Vermicompost can be
produced at the household level and offer an alternative

to inorganic fertilizers. However, upscaled production will
be needed to produce larger amounts of compost, and
several aspects remain unanswered. Additionally, in rural
areas, support will be needed to demonstrate to farmers the
technical and economic value that organic farming brings
using vermicompost.

Recently, farmers have discovered that rabbit urine
combines pest management and foliar fertiliser properties
for many pests (Kemunto et al., 2022). Other products,
such as local botanicals, are also important but still
require extensive research for optimization. All these are
new research areas that need serious attention in the
conceptualization of the ecological transition in Africa.

To inoculate or not to inoculate?

On-farm experiments have shown that the effective
application of microbial inoculants in integrated soil fertility
management (ISFM) can improve nutrient availability and
water and nutrient use efficiency. Inoculating legumes with
rhizobia (i.e., the group of soil bacteria that infect the roots
of legumes to form root nodules) can result in increases in
legume nodulation generating nitrogen fixation and post-
crop soil nitrate levels and, therefore, an increase in grain
and biomass yield. This can be a cost-effective solution,
particularly for resource-constrained smallholder farmers,
doubling grain yields in legume-based cropping systems
(Agropolis, 2021). However, in the case of non-responsive
soils when e.g. there are N-limiting conditions, the limiting
factors and how to address them show that there is still
work to be done on the integration of biological nitrogen
fixation in crop breeding schemes and on the benefits to
associated crops and soil fertility in rotational crop systems
(Van Lauwe et al., 2019).
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e Biosolutions and livestock

Peer-reviewed literature only provides limited information
regarding the use of plant-derived products in the
management of (re)emerging vector-borne diseases

(i.e. caused by parasites, viruses and bacteria) in animal
husbandry or pastoral farming systems. The animal health
system has relied on vaccines and serums, and using nature-
based or bio-substances to keep the vector burden low is
being researched. For the longest time, most findings are
results from ‘in-vitro’ experiments (Kumar et al., 2020 in: Van
der Aa and Groot, 2021).

Bio repellents inspired by animal smells have been
developed to keep away certain vectors, including biting
flies. Biting flies constrain animal agricultural production in
Africa, seriously affecting the sector’s potential for growth.
Compared to animals kept in trypanosomiasis-free areas,
animals kept in areas of moderate risk of trypanosomiasis
have lower calving rates, lower milk yields, higher rates of
calf mortality, and require more frequent treatment with
preventive and curative doses of trypanocidal drugs. At the
herd level, trypanosomiasis reduces milk offtake, live animal
offtake and the work efficiency of oxen used for cultivation.
It is estimated that a 50% increase in the livestock population
would increase the total value of agricultural production

by 10%. The potential benefits of trypanosomiasis control
thus appear to be highest in areas with good potential for
integrating livestock into profitable and sustainable mixed
crop-livestock farming systems. In most arid and semi-arid
areas, pastoralists suffer from access to solutions such as
diagnostic tools, making them more vulnerable. A better
understanding of livestock-trypanosome interactions is the
key to control trypanosomiasis effectively. Interdisciplinary
cooperation is pivotal (as many of the diseases are

zoonotic and animals are potential reservoirs for disease in
humans) to understand the interaction of vectors/parasites
and their habitats and to assess the effect of natural
substances, mainly because of the resistance in conventional
antiparasitic drugs (Van der Aa and Groot, 2021). Recently,
the International Centre of Insect Physiology and Ecology
(ICIPE) developed a biomarker-based livestock diseases
diagnosis, a kit designed to assess animal status using urines
(Getahun et al., 2022). One example is using a tsetse fly
repellent collar inspired by the waterbuck smell, synthesized
to protect herds and pastoralist communities. Likewise,
biopesticide-based products have also been developed to
control ticks and tick-borne diseases. In most countries, the
regulation and registration process of biosolutions in animal
health is lacking or obsolete and requires serious attention.

Perspective(s) for Biosolutions:
addressing innovation gaps

Crop production is heavily dependent on inputs, including
fertilizers and pesticides. Over the past two decades,
biopesticides (viruses, bacteria and fungus), endophytes
and organic fertilizer applications have been critical in
integrated pest management to control disease and

boost productivity. The concept revolves around the fact
that any pest management intervention can effectively
work when necessities for crops are met (e.g., good soil
fertility, water availability and selection of certified seeds).
Biobased products such as fungal-derived biopesticides
and biostimulants have been proposed as sustainable
alternatives with less damage to human, animal and
environmental health. Although these products have been
taken up by commercial farmers who are constrained by
Maximum Residue limits (MRLs) and other quarantine
requirements before export to Europe, local demand for
safer and healthier produce is also increasing due to mass
awareness and food consciousness among producers

and consumers. Almost in all regions of Africa, private
sector companies are investing heavily in these important
biosolutions despite heavy competition with conventional
production systems which promote synthetic pesticides.
However, smallholder farmers are still limited with resources
and lucrative markets to solidify the industry thoroughly.
Economic trade-offs and cost-benefit studies are limited for
many value chains, and the impact of these biostimulants
and biopesticides on production income needs to be
demonstrated to growers.

The strategy for scaling biosolutions in Africa should
consider the supply-environment-consumer nexus
(Lundqvist et al., 2015). Moreover, the availability,
affordability, accessibility, and acceptability of biosolutions
within this complex nexus are critical. On-farm production
of new technologies, but also the entire supply chain

-from production, to storage, processing and marketing-

of biosolutions is extremely important. If the agri-food
system is to perform with desired social, economic and
environmental impact, political leadership implemented by
multiple institutions will be required. Despite a rich portfolio,
the industry (the production and marketing of bio-solutions),
its services (distribution), and the entire chain need a
comprehensive strategy. The biosolutions must be available,
accessible, and affordable, but most importantly, farmers
must know how they work. Biosolutions must fit their socio-
economic and cultural contexts. These are critical to support
agroecological solutions for planetary health.

Innovation questions that need to be considered include
e.g., what are the best scaling pathways for biosolutions

in Africa? Are farmers aware and ready to use these
biosolutions, and what is the cost-benefit ratio? What are
the socio-economic drivers on a wide scale? How do we
incentivize the use of biosolutions? Who are the major
players in the biosolutions value chains? What are the social
and ecological indicators of success for biosolutions?
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Below, several innovation gaps for a selection of focus

areas are being highlighted. This selection of focus areas,
including the innovation gaps and questions raised, is a non-
exhaustive one, requiring further discussion.

Boosting bio-based technologies in sub-Saharan
Africa

Technology development to boost biological solutions for a
larger variety of crops, a mixture of cropping systems, for a
variety of farm and farming systems to improve productivity
and address (a)biotic stressors in different agroecological
zones requires interaction between stakeholders along

the value chain and new partnerships and should not
exclude technology development with farmers and

local entrepreneurs to develop local solutions. Precision
agriculture could boost new bio-based or nature-based
solutions, but it requires calibration with biosolutions

that consider multiple-cropping systems (intercropping,
relay cropping, sequential cropping) using quality seeds,
biopesticides, and natural enemies. Most African countries
have various agroecological zones, and the performance of
biosolutions needs to be assessed accordingly. For example,
the success of the PPT is attributed to the stimulo-deterrent
performance of companion crops, which in turn relies on the
physicochemical properties of the soil. Thus, the suitability
of Desmodium species depends on various climatic factors
such as temperature and soil type, while the incidence of
Striga and other insect pests such as the stemborer and the
fall armyworm varies according to the agro-ecological zones.
Therefore, it is paramount to determine the technology’s
performance in various ecoclimatic zones, which is an
important supporting or limiting factor for any innovation.
The expected benefits of any technology, including
biosolutions, play an important role in its acceptance
(Yeboah et al., 2021).

Investments need to be made in the circular systems
through recycling and valorizing organic streams such

as crop residues, brewery and kitchen wastes and other
refusals into animal feed and biofertilizers to improve

soil health. Insects are an excellent source of protein,

fatty acids, vitamins and minerals (Rumpold and Schluter,
2013). The increasing demand for alternative sources of
nutrients for humans and animals has fuelled the need to
farm edible insects. The use of insects as bioconversion
agents is a potential area of future investment as it reduces
environmental footprints in the food, feed and vegetable
sectors while creating jobs for the youths (FAO, 2021; Tanga
et al., 2021; Verner et al., 2021).

In the case of push-pull technology, smallholder farmers
often raise the issue of labour as a barrier to large-scale
adoption. Since most food crops are not high-value crops,
the effort deployed on the farm must recoup the ultimate
gain. This can only happen if the seed is affordable, and
staple crops such as grains produced from push-pull

are sold at a premium price, considering they have been
produced without chemicals and are free of Aflatoxin. These

aspects have been often overlooked yet are critical for
scaling the technology.

The use of biofertilizers is limited in Africa because of
constraints such as lack of suitable storage (short shelf life),
lack of suitable strains and carrier materials to produce
bio-fertilizers, inadequate and inexperienced staff in the
supply chain (biofertilizer producers, agro-dealers, extension
agents, farmers), or environmental constraints in certain soil
types and locations (Itelima et al. 2018).

Capacity development

Awareness creation is the most critical step as biosolutions
are usually nature-based solutions, often slow in action and
knowledge-intensive, adding more burden to the farmer.
Muriithi et al. reported that African farmers could adopt fruit
fly IPM technologies that are affordable and easier to apply
out of the bundle of biosolutions. They also showed that
about 47% of mango-growing households were willing to pay
for fruit fly IPM technology in Ethiopia. Similar findings have
also been reported in Kenya. It is therefore essential to guide
farmers and demonstrate the effectiveness and superiority
of biosolutions. The weak extension systems, poor linkages
between research and extension, and lengthy technology
verification and release systems require serious attention.

Moreover, investigating the acceptance and use of the
technology is a critical aspect of adoption and scaling. These
two components are mainly driven by performance and
effort expectancy and are influenced by gender, age, and
experience.

Institutional arrangements to support innovation
and governance

Though technologies for biosolutions are known,

making these technologies available at scale remains a
challenge. There is a need for public-private partnerships
(collaborations between national research organizations,
public extension, SMEs, and farmer organizations) that can
jointly bring biosolutions to scale. Too often, such attempts
are limited to temporary pilot projects.

Political will and private sector investment are still weak, as
well as the extension systems that do not have the capacity
for knowledge and household coverage. The role of political
leadership and private partnerships is essential to support
the availability and affordability of greener agricultural
solutions, promote healthy diets, and fund research while
adding levies or taxes or even banning unsustainable
agricultural technologies and practices. Standards should
be promulgated for agroecologically produced commodities
for local and international markets. Advocacy for promoting
biosolutions and agroecologically produced foods is
necessary, and strong policies should accompany this.
Access to biosolutions is to be improved, but dissemination
strategies and policy harmonization across regions and
continents also need improvement. Regulatory frameworks



Biosolutions

° DeSIRA-LIFT

must be revised to prioritize environmentally-friendly
solutions over destructive ones. This may include a revision
of incentives and subsidies currently promoting the use

of (imported) inorganic inputs rather than alternative
biosolutions that can be produced locally.

Gender & youth

The African youths are one of the greatest assets of the
continent, which has been so far untapped. Investing

in technology development, business incubation for
biosolutions and youth employment will popularize and
liberalize biosolutions among value chain actors, enhance
yield and export market and profits, create jobs, and provide
social peace and justice in a healthy environment. This
requires a coordinated effort of training youth in technical
and entrepreneurial skills, investments in the research and
development of biosolutions, de-risking of startups through
financial support and a conducive enabling environment.

Little is known to what extent women are involved in, or
have access to, biosolutions. Including gender dimensions
is a knowledge gap to be addressed. Some practices may
result in an additional labour burden for women while they
may not have access to the required training. Development
and promotion of biosolutions need to consider the division
of roles, tasks and access to resources within smallholder
farm households to avoid adverse effects on women (or
other individuals).

Finance

The private sector has a huge role to play in developing,
producing and disseminating biosolutions, but SMEs in
biosolutions struggle to expand due to a lack of finance.
Though investments in nature (in the form of nature-based
solutions) make sense to safeguard future well-being, global
finance flows are primarily directed towards damaging

and extractive industries. Funding gaps for biodiversity
protection or climate change mitigation are enormous. A
diverse set of financial mechanisms is required to close the
finance gap for investments. Public-private partnerships

for blended finance mechanisms can reduce the risk for
private investors to compensate for environmental benefits
which do not currently have market payment mechanisms.
Regulatory frameworks should place the currently narrow
focus on economic profit alongside the need for social and
ecological returns on investment. This means including
multiple values of nature within standard accounting
methods and embedding methods for valuing nature within
the finance departments of companies (NbS, 2020).

Market access

Market access is an important driver if there is a market for
it and a premium price for agroecologically produced foods.
A clearly defined demand for such agroecological foods

with biosolutions that are affordable to most producers is
needed. Currently, a handful of growers (involved in exports)
buy most of the biosolutions. Market access and market
linkages are critical as the demand for biosolutions will be
addressed by the need for healthy and greener produce,
which will create a market niche for the private sector with
limitless growth potential. The incentive for farmers to
adopt biosolutions is to have higher profit margins, reduced
cost of input, labour and higher selling prices. This implies
shorter commodity value chains with improved storage,
transport, and processing to minimize losses at the disposal
of smallholder farmers or cooperatives. However, through
all of it, the demand for agroecologically produced food

is a societal issue. Each segment of the production chain

has a role to play. Although food consciousness is due to
health and environmental concerns, awareness creation and
policy engagement is critical to create demand, which will
create a market. Biosolutions and agroecological practices
are often costly; however, farmers are willing to produce if
there is a guaranteed assurance. The main challenge is when
producers do not have market access and are forced to sell
under the same conditions as those who put in minimal
investments.
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