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ABSTRACT

Background: Although agriculture holds vast potentials for economic revolution internationally, Africa's
agricultural sector and associated occupations continue to underperform. The sector is hindered by substantial
challenges, including low productivity stemming from limited uptake of agricultural innovations which are now
and again linked to existing unfavorable tax regimes and failed efforts to simplify tax policy in the agricultural
milieu. Methods: This narative review uses comparative systematic lenses to blend existing literature while
providing an objective consideration of multifaceted issues that have bearing to agricultural technology
adoption and favourable tax policy. It utilizes secondary sources such as books, newspapers, archival materials,
government and international organizations documents, electronic data bases, and a number of peer-reviewed
journals across several disciplines to make available a well-balanced all-inclusive interdisciplinary review to
highlight the importance of favourable tax policies in the quest for increase adoption of improved agricultural
technologies and identifies key areas for improvement. Findings: While espousing the truism that favourable
tax programs and subsidies incentivizes investment in agricultural innovations, it held that uncontrolled taxes
stifle improved agricultural technology adoption. Tax incentives touted by this review to foster increase
adoption include Tax Exemptions and Tax Holidays, Tax Rebates, Reduced VAT, Tax Exemption of loan Interest
for banks, Concessional Import Duties, Lower Corporate Income Tax Rate, Investment Deductions, and
Enhanced Capital Allowances. Beyond favourable tax policies, governments also provide subsidies that can be
direct cash payments or circuitously support agricultural related operations through lessening prices of key
inputs to make improved agricultural technologies more affordable. Conclusion: The paper concluded that
stakeholders, especially in Africa, develop capacity to adopt and utilize innovations effectively while taking
advantage of tax incentives in the agricultural milieu for improvement throughout the value chain to optimize
gains from global agribusiness that could reach a trillion dollars by the end of the decade. Novelty/Originality
of this article: This review is novel in its unambiguous positioning of supportive taxes and subsidies not simply
as circumstantial policy instruments, but as key behavioural drivers of agricultural technology uptake. Diverging
from most existing literature that treats fiscal policy incentives as auxiliary enablers or individual economic
factors, this review conceptualizes taxation and subsidy regimes as direct triggers shaping innovation adoption
intentions and behaviour.

KEYWORDS: behavioural drivers; fiscal policy; food security; institutional support;
subsidy.
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1. Introduction

Agricultural holds enormous possibilities for economic revolution globally, considering
that the food and agribusiness market could reach $1 trillion by the year 2030. (Africa
Development Bank, 2018). The sector with attendant occupations is the single largest
contributor to the wellbeing of the rural populations in Africa (Nash et al., 2013; Jack, 2013),
and majority of continent’s rural labor force are involved in the sector (Ijirshar, 2015).
According to Ansu (2017) agriculture plays a crucial part in guaranteeing food security
worldwide. Other than the fact that most African countries depend on local food production
to feed their populations, the sector as well, is a major contributor to the GDP of these
countries, with some regions like sub-Saharan Africa seeing it account for 30-40% of GDP
(Banda, 2022).

Agricultural exports contribute significantly to foreign exchange earnings of African
countries, and proceeds gotten thereof are used to finance imports and economic
development in other sectors (Epaphra & Mwakalasya, 2017). For perspective, agriculture
is responsible for about 25% of the Nigerian GDP (Oluwafemi et al., 2015), and 2% of the
country’s total exports (Gbaiye et al., 2013). Despite its potentials (vast natural resources
and arable land) Africa's agricultural sector remains underdeveloped (Oyim et al., 2023).
While agricultural development and the process of increasing the efficiency of agriculture
depend majorly on the extent to which farmers utilize improved technologies in their
operations, low uptake of improved technology is a bane and major constraint to
agricultural development in Africa (Suleman, 2012, Adeyeye et al, 2013; Sibanda &
Workneh, 2020).

Technological innovations have a key role in farming and agriculture practices. To
illustrate, adoption of improved technologies like chemical fertilizers, high-yield seeds, and
mechanization in the mid-20th century was a key technological advancement, allowing
countries to radically raise agricultural output and attain food independence (Kumar,
2023). Green Revolution also known as Third Agricultural Revolution brought
unprecedented agricultural growth to developing countries, especially for sub-Saharan
countries of Africa, revolutionizing food production through utilization of improved
technologies such as high-yielding crop varieties, chemical fertilizers, and pesticides
(Dawson et al,, 2016). Regardless of these feats and notable achievements, agricultural
technology adoption in this continent is faced with daunting challenges, particularly,
improved agricultural technology adoption has remained low (Zhan et al., 2025), especially
among small scale farmers who dominate the segment, with rates being considerably lesser
than in other developing regions like Asia and Latin America (Porteous, 2020).

Put in perspective, about 4 in every 5 small scale farmers in sub-Sahara Africa do not
have access to improved agricultural technologies. For instance, in the ECOWAS sub-region,
the use of appropriate fertilizers has been low with a typical yearly application rate of 12
kilograms per hectare (kg/ha). At this level, fertilizer use in the region remains well below
the 50 kilograms per hectare standard recommended by African governments by 2015
(Falaju, 2016). In Ethiopia, also, only 30-40% of small-scale farmers utilize synthetic
fertilizers, with an average application rate of 37-40 kg per hectare - considerably less than
the recommended standard (Rashid et al., 2013). These significant challenges, resulting in
substantial losses arising from low productivity, invasive species, pest and diseases, limited
access to credit, high cost of inputs, and insecure land tenure. Also, climate change affect
agricultural productivity, with extreme weather events like drought and floods destroying
crops, livestock, and infrastructure (Moss, 2021).

In addition to these challenges, sub-Saharan African countries face substantial post-
harvest losses (World Bank Group, 2025; Kaminski & Christiaensen, 2014). These losses
that are connected to utilization of obsolete agricultural technologies are indicted for food
insecurity and malnutrition, reduced income, economic hardship, and poverty for
smallholder farmers (Mezgebe et al., 2016; Alliance for a Green Revolution in Africa, 2019).
Put into context, post-harvest losses emanating from underutilization of improved
postharvest technologies are becoming extremely important to actors in the agricultural
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value chain and governments in sub-Saharan Africa, and are posing a threat to sustainable
food security (Adegbola et al., 2018). For example, postharvest losses in sub-Saharan Africa
alone surpass 30% of total crop production and represents more than $4 billion in value
every year (FAO/World Bank, 2011). Despite the fact that increased utilization of improved
technologies can significantly reduce these losses (Olayemi et al., 2010), contribute to
economic growth and poverty alleviation amongst the poor (Jack, 2013), their adoption
remain low, with many in the region continuing to use traditional methods (Bisheko &
Rejikumar, 2023).

For perspective, modern technologies have improved agricultural production and
standards of living through greater effectiveness, produce efficiency improvement, and
proficient use of resources, leading to improved food security and prosperity (Kumar,
2023). Technologies such as GPS-guided planting, moisture, and temperature sensors allow
farmers to accurately monitor and manage soil health, improving irrigation and crop
nutrition, which ultimately improve crop productivity, and sensors for smart irrigation and
fertilization systems (Baje, 2025). Drones and remote sensing for crop health monitoring
using aerial imaging and sensors offer real-time data on plant health, allowing for well-
timed strategies to manage pests’ infestations and crop threats, culminating in improved
crop quality and productivity (Adeyemo et al., 2024).

Furthermore, digital platforms for market access have reinforced farmers’ capability
and improve local economies (Gamage et al., 2024). Biotechnology have created insect-
tolerant and improved crop varieties (contributing meaningfully to food self-reliance), and
data driven decision that have been vital for aiding many developing countries attain self-
reliance with respect to feeding their teeming population (Kumar, 2023). Similarly,
automation and mechanization in farming reduces drudgery, boost operational
effectiveness, and allows for unceasing, automated processes, leading to greater output and
superior management of resources. Add to aforesaid, other modern technologies and
machines helping to advance modern agricultural practices include the following amongst
others: tractors (for soil preparation), combine harvesters, precision farming technologies
like GPS-guided machineries (Baje, 2025).

Evidences from United Kingdom have shown that government tax relieve for
agricultural technology R&D stimulated companies like KMS Projects and Vegetable
Harvesting systems to develop innovative technologies (robots and scanners) that are
affordable and largely adopted. Just like the United Kingdom, subsidies were found to have
led to an increase in adoption of grain storage bags in Uganda (Omotilewa et al., 2019), and
higher adoption rate for improved seed and fertilizer that have increased production in
Mozambique, here, a one-time voucher for fertilizer and improved seeds led to significant,
insistent increases in fertilizer use, overall production, market sales, and household assets
(Carter et al., 2014). Furthermore, in Nepal subsidies for seeds, together with access to
markets and training, have considerably increased the adoption of improved agricultural
technologies and practices by farmers (Joshi et al,, 2019).

While in Ghana, farmers in the East region of the country have adopted digital
agricultural technologies, including apps for market prices, weather information, and links
to input dealers, with some of these solutions promoted and potentially influenced by
government or private sector initiatives that can be seen as a form of subsidy or support
(Miine etal., 2023). Subsidies also have led to increased agricultural technology adoption in
Malawi and Zambia (Porteous, 2020). While sub-Saharan Africa agricultural sector is
shaped by a blend of traditional practices and more recent efforts at modernization and
reform, the evidences put forward show that the continent’s agricultural sector holds
tremendous possibilities for driving wide-ranging growth, food security, and sustainable
growth if properly supported through investments, structural adjustments, and
technological advancement.

Against the backdrop of the striking information on tax policy and agricultural
technology adoption so far, this article becomes relevant as it examines the occurrence and
impact of low agricultural technology adoption in Sub-Saharan African socio-agricultural
system while giving insights into the phenomenon, a reoccurring course of concern in the
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sub-region’s agricultural milieu. This main question would be giving consideration and sort
to be answered in the course of this review: How can receptive agrarian tax policies boost
the adoption of agricultural innovations in Sub-Saharan Africa? However, these specific
question would add more depth: How do tax incentives, exemptions, or subsidies sway
eagerness and ability to adopt new agricultural technologies? To what degree do agrarian
tax policies reduce the cost barriers associated with agricultural innovation adoption? How
does receptive tax policy bear upon private sector investment in agricultural research,
development, and innovation spread? Do institutional capacity and governance quality
mediate the potency of agrarian tax incentives in promoting agricultural innovation? What
admonition can Sub-saharan African countries draw from successful agrarian tax policy
reforms within and outside the region? What tax policy are most practicable and suitable
for accelerating sustainable agricultural innovation adoption in Sub-Saharan Africa?
Furthermore, to avoid a weak evaluation of the phenomenon of adoption, the crux of this
article, here are two key definitions that resonate across technology adoption literature:
adoption refers to the stage in which a user selects, applies, and continues to use a new
technology, often following exposure to information about it; adoption is the decision to
make full use of an innovation as the best course of action available.

This review is grounded in the Theory of Planned Behavior (TPB), a psychological
framework developed by Icek Ajzen that explains how attitudes, subjective norms, and
perceived behavioral control shape individuals’ decisions, including the adoption of
technology. These psychological factors form the core of TPB and provide an effective lens
for understanding why individuals or organizations choose to adopt innovations. Within
this context, TPB offers a comprehensive structure for analyzing the relationship between
tax policies and the adoption of agricultural technology. Policymakers can use tax
instruments to encourage technological uptake, while farmers can make more informed
adoption decisions by considering tax policies and institutional conditions. One key TPB
assumption is that favorable tax policies reduce both purchase and maintenance costs,
thereby increasing perceived economic benefits such as higher productivity and improved
cost-effectiveness, which in turn foster more positive attitudes toward technology adoption.
Another important aspect is that when technologies become more affordable, their use
tends to spread more widely within agricultural communities. Peer adoption, extension and
outreach programs, as well as clear policy signals from the government, help create shared
expectations and social reinforcement, strengthening social approval and shaping positive
subjective norms in support of adopting these technologies.

2. Methods
2.1 Study design and literature search strategy

This article is a narrative review that synthesizes existing literature to provide a
nuanced and balanced consideration of diverse issue surrounding agricultural tax policies,
subsidies, and utilization of improved agricultural technologies. The paper utilized
electronic academic databases such as ResearchGate, JSTOR, Google Scholar, Scopus, DOA],
Web of Science, and PubMed alongside others to search for applicable studies, research
papers, and articles that have bearing on the theme being explored. Categorically, this piece
utilizes secondary sources such as books, newspapers, archival materials, government and
international organizations documents, electronic data bases, and a number of peer-
reviewed journals across a number of disciplines until June 2025 to make available a well-
adjusted interdisciplinary review. The search employed relevant keywords that include
agricultural productivity, low taxes, agricultural technology adoption, tax policies, and
agricultural modernization.
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2.2 Literature search and selection criteria

Inclusion criteria comprise studies examining the relationship between tax policies and
agricultural technology adoption, and studies conducted in various sub-Sahara African
countries - out of 325 articles retrieved, 156 met the inclusion criteria. Exclusion criteria
include studies unrelated to agricultural technology adoption or agricultural tax policies.

3. Results and Discussion
3.1 Agricultural tax policies and their implications for societal structure

Taxes are integral part of and influence the cultural, social, political, and economic
environment, and they are altered with new demands and standards of the society and its
economy (Khan, 2001). Agricultural tax policies can significantly transform the economic
attitudes, cultural practices, and social structure of a society (Gadwin, 2022). They can
strengthen or modify prevailing social hierarchies (Bahr, 2024), unsettle traditional
agricultural practices if they alter the cost effectiveness of certain crops or farming methods
(OECD, 2005), inform choices about family size (Gadwin, 2022), shape perception of work
and leisure, possibly influencing work-life balance and lifestyle (Finger & Pedersen, 2025).
Likewise, they can shape or have implications for community wealth distribution as income
inequality can be mitigated by progressive taxes and worsened by regressive taxes
(Komatsu et al.,, 2021).

Agricultural tax policies can create incentives or barriers for particular agricultural
activities or farming approaches (OECD, 2005), play a role in rural urban migration patterns
by determining whether individuals remain in rural areas or relocate to urban centers in
search of jobs (Gadwin, 2022), or incentivize farmers to transition from subsistence to
commercial farming, integrating more fully into market economy; they have significant
implications for the larger economy (Bird, 1974). They also influence land use
arrangements, sharing of resources, delivery of agricultural activities, investment choices,
particularly capacity of farmers to spend on their farms, impact rural poverty, affect
agricultural production, and the sectors involvement in microeconomic stability and growth
(OECD, 2020). According to Khan (2001), agricultural tax policies also impact sustainable
food systems (chiefly in developing countries where agriculture is an essential source of
food supply and income for numerous families), distributive justice and inclusive
development (mostly if these taxes excessively affect specific population, such as resource-
poor farmers).

Historically, agricultural production was a key source of wealth in many societies, and
taxes were most often than not imposed on them (Johnson & Koyama, 2014); agricultural
taxation dates back centuries, progressing together with agriculture intrinsically (Bak &
Szalkowska, 2020). Rulers in pre-modern societies collected a share of agricultural produce
as taxes in kind; rulers collect a proportion of the yield, livestock, other agricultural
products (OECD, 2005). Historical records indicate that ancient Egypt had a taxation system
tied to agricultural output, where tax officials assess, determine, and collect agricultural
taxes from farmers (Bristax, 2022; Peter, 1992). Also, agricultural taxes, typically collected
in the form of goods (grain and other agricultural products), were the primary revenue
source for medieval china (Zhang, 2023).

The Byzantine Empire had a system of agricultural taxation that evolved over time,
including taxes on land and individual poll taxes (Simonovic, 2024). During the middle ages
in India, kings use to receive as their due, about the fourth part of the gross produce of all
privately held land (Golagani, 2024). In precolonial Nigeria, impressive tax system existed
in Kanem Borno empire, including taxes on nomads (grazing fees) and land owners (in kind
and cash), in the Hausa States, nomads pay Jingali (cattle tax), and In Yoruba states, land
rent (Ishakole) was collected from farmers working on the lands of chiefs (Okaro, 2011).
Historically, religious institutions have often been intertwined with agricultural taxation,
with practices like tithes (a tenth of agricultural produce) and the collection of first fruits
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being common across various faiths. These levies were used to support the clergy, religious
institutions, and sometimes the poor (Chodorow, 2006)

While taxes provide crucial funding for public services and infrastructure, ineffective
agricultural tax policies can undermine farmers’ incentives, leading to lower productivity
and slower growth (Ajiya et al., 2025; Akitoby et al., 2020). For example, tax policies for
most developing countries are hampered by inefficiencies and overly complicated tax laws
(Yeboah & Andrew, 2020). As well, the impact of tax policies on the food and agricultural
sector can be far reaching, influencing innovation, productivity and sustainability.
Specifically, tax policies have a ripple effect on investment decisions, impacting the adoption
of innovation and economic growth. In particular, farms, suppliers, and food companies are
influenced by tax policies, which shape their strategies, investments, and competitiveness.
For example, depreciation provisions in tax laws can incentivize farm investments by
reducing tax liabilities in some countries, while in other countries, the tax system supports
farmers’ financial stability through income averaging, reducing tax volatility. The tax system
can foster innovation at multiple levels, from specific sectors to the entire economy, through
strategic incentives- for example, tax incentives can be tailored to support private research
and development efforts and startups with innovative potential (OECD, 2020).

Similar to the preceding paragraph, agricultural taxation has traditionally sought to
extract a significant portion of resources from the sector to fund government activities and
support broader economic objectives, especially, promoting sustainable industrial growth
and reducing rural poverty through economic development, case for high level taxes on
agriculture and by now the unpropitious fallouts are well documented (OECD, 2005;
Stewart-Wilson & Waiswa, 2021; Gadwin, 2022; Okaro, 2011; Bak & Szalkowska, 2020). For
example, Khan (2001) admitted that there is ample indication that taxes in most of its forms
have diminished agricultural growth in developing countries, as significant portion of the
tax liability on agricultural stakeholders has been due to taxes embedded in prices,
including overestimated exchange rates, import tariffs, and procurement programs
(monopoly marketing) impacting product prices.

3.2 Intemperate taxes asphyxiate adoption of improved agricultural technology

Taxes play a vital part in generating income for financing public services and
infrastructure that can in due course profit the agricultural sector (Tom et al., 2024). Tariff
is specifically a form of tax that control global trade and safeguard domestic industries while
generating income for the government (Hahn, 2025). However, unbridled taxes is an key
factor that can stand in the way of improved agricultural technology adoption (Awotide &
Awoyemi, 2016); while utilization of these technologies can lead to surge in productivity
and diminish costs, high taxes can counterpoise these benefits, demotivating farmers from
adopting them (Habtewold & Heshmati, 2023). Conversely, a lighter tax regime can in due
course lead to a greater adoption level for improved agricultural technologies culminating
in and a flourishing, food-secure country (Alih, 2024).

The tax and tariff landscape affecting agricultural inputs internationally is multifarious
(Van Tongeren et al.,, 2001); they diverge considerably by country, region, and product, with
some nations offering incentives like tax credits, zero tax on agricultural loans and duty free
imports for agricultural equipment (Josling, 1974; Kelly et al.,, 2003), and some inputs being
exempted from tariffs completely (Koolwal et al., 2023). To illustrate, some EU countries
permit farmers to take away cost incurred for investments in agricultural technologies from
their taxable revenue (Gruziel & Raczkowska, 2018), also, energy used in agricultural
machinery production is charged a bargain tax (OECD, 2020). In Canada for example, some
agricultural machineries are zero-rated, connoting they are in theory taxable but at a rate
of 0% (MacNevin, 1998). On the other hand, the US, have implemented tariffs on some
categories of agricultural tools, even though others have lower or no tariffs (Morgan et al.,
2022).

Equally, the government of Nigeria has put in place tax incentives and subventions for
selected agricultural industries and associated businesses (Olokooba, 2019; Global Trade
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Alert, 2021). For example, to promote adoption, modernization and technological
advancement in agriculture the government provides a 10% tax credit on agricultural
equipment (SDC, 2023). Unambiguously, exacting taxes regime affect embracing improved
agricultural technologies in diverse deleterious ways. These include but are not limited to
increased cost and reduced investment in agricultural innovations, discourages innovation
and entrepreneurship in agro-technologies, reduces farmers’ disposable income, impact
adversely on profitability and reinvestment, and creates a drawback in the global market.

High tax burdens directly increase the cost of adopting improved technologies, thereby
discouraging investment, particularly in the agricultural sector. Imported machinery, which
is often essential for achieving substantial productivity gains, becomes significantly more
expensive due to high import duties and tariffs (OECD, 2020). Similarly, domestically
produced innovations are frequently affected by taxes imposed on imported raw materials
and manufacturing inputs, which ultimately raise prices for end users (Abuselidze, 2012;
Hufbauer et al., 2013; Kolapo et al., 2022). These inflated costs serve as a major disincentive,
especially for small and medium-scale farmers who lack sufficient capital reserves to absorb
such expenses. As a result, instead of investing in high-yielding and more efficient
technologies, many farmers continue to rely on traditional methods that are often less
effective, thereby perpetuating a cycle of low productivity and inefficiency (Evans, 1969).

High tax burdens can also discourage innovation and entrepreneurship within the
agricultural technology ecosystem (Gentry & Hubbard, 2005; Lee, 2005). When firms
involved in the production and dissemination of agricultural technologies are subjected to
substantial tax obligations, their incentives to invest in research and development, expand
operations, and reach underserved farming communities are significantly reduced. This, in
turn, slows the pace of technological advancement and limits access to context-specific and
effective solutions. Moreover, potential innovators who might otherwise be motivated to
introduce new technologies into the agricultural sector may be deterred by heavy taxation,
perceiving such ventures as marginal, risky, or uncertain (Elert et al., 2019). The resulting
stagnation can ultimately hinder the broader progress, resilience, and revitalization of the
agricultural system.

Table 1. Tax incentives and their likely effects on agro-innovation

Policy instrument Description Expected outcome
Tax Exemptions/Holidays Provisional removal of taxes Reduced cost of agro-
technology adoption
Tax Rebates Refunds on R&D and Encourages Investment in
investments agro-innovation
Reduced VAT Lower tax on agricultural Makes agro-technologies
inputs more affordable
Import Duty Concessions Lower tariffs on machinery Improved access to improved
agro-equipment
Interest Tax Exemptions Tax-free loans for agriculture ~ Boosts access to finance
Investment Deductions Deduct cost of equipment promotes reinvestment in
from income innovation
Lower Corporate Tax Reduced tax for agri- Drives growth and expand
businesses research in ago-innovation
Enhanced Capital Allowance Large tax relief on agricultural Promotes mechanization and
equipment purchase modernization

High tax burdens can significantly slow the adoption of agricultural technologies by
reducing farmers’ disposable income and limiting their capacity to invest, even when such
technologies have the potential to enhance productivity and profitability (Feder et al., 1985;
Kayizzi-Mugerwa, 1998). Steep taxation may also discourage farmers from expanding their
operations, thereby constraining the uptake of technologies that require larger-scale
implementation (Aboh, 2012; Adeyemo et al., 2024). Moreover, for farmers who have
already adopted new technologies and achieved higher productivity, heavy taxes on
agricultural revenues can substantially weaken their ability to reinvest in further
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improvements or scale up production (Oluwole et al, 2020; Gadwin, 2022). When a
significant share of earnings is absorbed by taxes, the financial incentive to innovate
diminishes, leading to stagnation in technological adoption even among early adopters.

Unfavourable Tax Policy Favourable Tax policy
l \)
High Cost of Agro-Innovations Reduced Cost of agro-Innovations
l l
Reduced Farmer Income & Investment Increase investment and Access
l l
Low Adoption of Agro-innovation Higher Rate of adoption of Agro-Innovation
l \)
Low Productivity and Food Insecurity Improved Productivity and Food security

Fig. 1. Idea framework - How tax policy shapes agro-innovation uptake

High taxes on agricultural inputs can place local farmers at a significant disadvantage
in the global market, particularly as economic interdependence continues to intensify
(Essilfie, 2025; James, 2008). Elevated tax burdens increase production costs, rendering
domestic agricultural products less competitive compared to those from countries that
provide subsidies and tax incentives to their farming sectors. Limited access to affordable
technologies—resulting from high import duties, taxes on logistics services, and export
levies—further constrains farmers in resource-limited agrarian economies from adopting
improved technologies and modern production methods. Consequently, these farmers
struggle to achieve the levels of competitiveness, profitability, product quality, and
compliance with international food safety standards required to compete effectively in
global markets (Musungwini, 2023).

3.3 Tax incentives have potential for increased agricultural innovation adoption

To achieve food security, a critical part of the Sustainable Development Goals (SDGs),
particularly SDG 2 - Zero Hunger - (Bjornlund et al., 2022; United Nations Statistics Division
Development Data and Outreach Branch, 2016), attain a broad-based improvements in
agricultural innovation adoption, and brood improved technology adoption in sub-Saharan
Africa, a multidimensional receptive tax policy systems approach around agricultural
innovations that focuses on creating an environment where peasant and small scale farmers
and processors are motivated to adopt improved technologies, potentially through
incentives as opposed to enforcing regulations are prioritized and pursued. What’s more,
the evolution of agricultural taxation has led to more sophisticated and complex systems
beyond basic output levies reflecting changing economic philosophies and development
stratagems, as such, governments today are navigating the dual goals of collecting
agricultural tax revenue while promoting investment and growth in the sector (World Bank,
2012). Specifically, as economic understanding improved, the negative consequences of
heavy agricultural taxation were recognized, prompting a policy shift towards tax reduction
(Stewart-Wilson & Waiswa, 2021); policies were adjusted to alleviate the negative impacts
of high agricultural taxes and optimize resource allocation (Khan, 2001). That said, there
are plethora options for taxing agriculture that can strike a balance between incentivizing
production and ensuring equity while generating substantial revenue (OECD, 2005).

Prohibitive costs of postharvest technologies can limit their uptake (Bisheko &
Rejikumar, 2023; Kaur & Watson, 2024; Dimos et al., 2022), while tax incentives play a
significantrole in encouraging their adoption (Suwanda, 2023). Tax incentive is a tax benefit
offered by government to stimulate particular actions or investments (Munongo et al,,
2017). Governments around the world have offered a number of incentives to promote
adoption of innovation (Organization for Economic Co-operation and Development, 2025),
and this could takes the form of tax exemptions from payments, investment allowances, and
import tariffs amongst others. For example, the government of Nigeria at a time introduced
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tax incentives for agricultural businesses (Olokooba, 2019). While high taxes usually do not
encourage technology adoption (tax incentives are the key fiscal motivators for agricultural
technology adoption by dipping costs, increasing profitability, and boosting R&D
investment), they could circuitously encourage adoption if they lead to greater operating
costs for traditional methods, making improved technologies comparatively more
appealing (Suwanda, 2023).

Several tax incentives can significantly enhance the adoption of agricultural
innovations by lowering costs, stimulating investment, and improving access to technology.
One widely used approach is tax exemptions and tax holidays, which temporarily reduce or
eliminate tax obligations for businesses or consumers. These incentives have been applied
in several African countries to make agricultural technologies, particularly postharvest
solutions, more affordable. Examples include the zero-rating of value-added tax on hermetic
storage technologies in Uganda, import duty exemptions on key agri-tech equipment in
Tanzania, and tax holidays for small-scale agro-input producers in Nigeria, all of which aim
to reduce financial barriers and encourage wider technology uptake (Klemm, 2010;
Marangu, 2024a, 2024b; Food Business Africa, 2024; Jannamike, 2022).

Tax rebates also serve as an important incentive by reducing the overall tax burden
associated with research and development activities. By easing the financial pressure on
firms, rebates can encourage greater investment in innovation, improve production
efficiency, and support sustainable development. Empirical evidence suggests that well-
designed rebate schemes can substantially increase technology adoption rates, although
their effectiveness depends on factors such as policy design, target beneficiaries, and local
context (Shapiro & Slemrod, 2009; Batchelder et al., 2006; Zhang & Song, 2022).

Another effective measure is the reduction or exemption of value-added tax on
agricultural technologies, components, and inputs. Because VAT is levied on the final price
of goods and services, lowering or abolishing it can directly reduce costs for farmers while
simultaneously encouraging local production and assembly of agri-tech equipment,
particularly in emerging industries. Such policies can also free up resources for producers
to reinvest in research and development, thereby accelerating innovation and adoption
across the agricultural value chain (Crawford et al., 2010; World Bank Group, 2019).

Tax exemptions on interest earned from loans to agri-businesses further promote
technology adoption by improving access to agricultural finance. When banks are allowed
to earn tax-free interest on loans directed toward agricultural development and technology
adoption, they are more likely to extend credit to farmers and agri-tech firms. This
approach, as seen in Nigeria, helps lower financing constraints and supports investment in
improved agricultural technologies, particularly where loan conditions such as moratorium
periods and interest rate caps are met (Ernst & Young, 2021; Federal Inland Revenue
Service, 2019). Concessional or reduced import duties on agricultural machinery and
technologies represent another critical policy instrument. Although import duties are
traditionally used to protect local industries, lowering these duties on essential agri-tech
equipment can make technologies more affordable and widely available, especially in
countries that depend on imports for mechanization. Evidence from several African
countries shows that zero-duty or concessional import regimes can significantly increase
adoption rates among smallholder farmers by reducing prohibitive upfront costs (FAO,
2022; Van Loon et al., 2020).

Finally, broader fiscal measures such as lower corporate income tax rates and
investment deductions can indirectly but powerfully influence agricultural technology
adoption. Reduced corporate income tax enhances cash flow for agri-tech firms, enabling
greater investment in research, development, and market expansion, which ultimately
improves the availability and attractiveness of technologies to farmers. Investment
deductions, on the other hand, allow farmers to deduct the cost of technology investments
from taxable income, reducing tax liabilities and increasing cash flow. These measures,
implemented in parts of Europe and Ukraine, encourage reinvestment in modern
agricultural machinery and innovations, contributing to more widespread and sustained
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adoption of improved agricultural technologies (Goolsbee, 2004; Ahlvik & Harding, 2025;
Chen etal.,, 2023).

Enhanced Capital Allowances (ECA)/First-year Allowances: Enhanced capital
allowance is a tax break that incentivizes businesses to invest in innovative technologies
(LexisNexis, 2025). While it is not exactly designed for agricultural technology adoption,
this scheme can help farmers and agricultural businesses that seek to invest in improved
technologies as initial and annual allowances on plant and machinery used in agricultural
production can reduce taxable profits. In Nigeria for example, this incentive lets businesses
who want to invest in improved agro technologies get as much as 95% first-year tax relief
(Pw(, 2025). That is, businesses can get back as much as 95% of the cost of certain types of
agricultural equipment in the year that they buy them. To take advantage of the ECA
however, stakeholders would first make certain they fulfil the conditions for the scheme
and invest in qualifying technologies (Central Bank of Nigeria, 2013).

For tax-based policies to lead to increase in technology adoption, however, they must
be part of a wider strategy including market incentives (better market demand for products
manufactured with newer technologies can offer economic spur for adoption), extension
services and training (providing farmers with information, training, and support to know
and use improved technologies is critical to rising above hurdles and promoting adoption),
and improved profitability (eventually, farmers will adopt technologies if they see them as
offering a comparative advantage and helping with improved cost-effectiveness) (Liu & Liu,
2024). According to Sterling & Maddison (2024), these wider strategies vital for widespread
technology utilization also include aligning tech with strategic policies and promoting
collaboration between the public and private sectors.

Although it is an axiom that low taxes can potentially boost agricultural technology
adoption by reducing financial burden on farmers, however, there are some weaknesses to
consider. Even with low taxes high upfront cost for initial investment necessary for
agricultural technologies can be excessively costly for many farmers, particularly for
smallholder farmers and other small scale stakeholders (FAO, 2023). Again, farmers may
strive to access credit or financing options to spend on improved agricultural technologies,
also, improved agricultural technologies may be complicated and require expert know-how
which may demotivate farmers from adopting them (Mori, 2018). Furthermore, imprecise
or sometimes inconsistent government policies and guidelines can lead to ambiguity and
hinder the adoption of improved agricultural technologies even when there are favourable
tax policies (United States Government Accountability Office, 2024).

Outside favourable tax regimes, governments sometimes reduce the cost of agricultural
inputs through subsidies rather than taxes. Agricultural subsidies are government-backed
financial aid programs designed to support farmers stabilize food prices, and guarantee
food security. These subsidies play acritical role in sustaining farming enterprises especially
in developing countries where rising input cost and related factors threaten their
livelihoods. There are three common types of agricultural subsidy; input subsidies, price
support, and income schemes (Yusuf, 2021). Input subsidies, the most common agricultural
subsidies, are a type of government-backed financial support that reduces the cost burden
of agricultural inputs and technologies for farmers. For all its worth, subsidies can be in
form of direct cash payments to farmers to support their operations or circuitously through
lessening prices of key inputs (Fan et al., 2008), and by solicitously effecting subsidies,
countries can promote the uptake of innovations (Feder & Umali, 1993; Jack, 2013).

Subsidies, direct or indirect, can make agricultural technologies more affordable
especially for small scale stakeholders (Yusuf, 2021). For example, the Growth
Enhancement Support Scheme (GESS), a Nigerian government initiative has been providing
subsidized inputs and support to small scale farmers, subsequently influencing improved
agricultural technology adoption in Nigeria (Tiri et al.,, 2014). Also, in Tanzania, through
government subsidies, agribusinesses were able to invest in and adopt improved
postharvest handling and storage technologies for high quality sunflower seeds (Karata,
2024). Be that as it may, factors that could negatively impact smooth delivery of agricultural
subsidies in Sub-Saharan Africa countries, include but are not limited to poor database,
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want of coordination, corruption, ineffectual targeting, high administrative cost, and poor
distribution system (Uche et al., 2024). Another significant drawback of agricultural
subsidies is that they can create dependence among farmers, decreasing their motivation to
adopt more effectual and viable practices (Yusuf, 2021).

Ultimately, to remain effective, agricultural subsidies, just like tax concessions, need to
be well-designed, efficiently implemented, and aligned with broader economic stability
goals to achieve lasting effectiveness. Furthermore, their designs and execution call for
cautious consideration to lessen financial obligations, and mismanagement of resources.
What's more, with the growing challenges in global agriculture, innovative subsidy
strategies might ultimately be key to securing the future of food production and availability
in developing economies, especially countries of sub-Sahara Africa.

4. Conclusions

In conclusion, the evidence and arguments presented in this article demonstrated that
favourable tax policies (which include but are not limited to tax exemption and tax holidays
for producers of agro-technologies and other industry actors, tax rebates, reduced value
added tax, and concessional import duties, and subsidies for industries and actors in the
sector) and well-designed subsidies are not just fiscal instruments but plan of action
development tools capable of defining investment behaviour, stirring innovation, and
accelerating the adoption of productive technologies in the agricultural space. By
decreasing the cost of investment and reducing precariousness, supportive fiscal measures
create a helping ecosystem in which private and public actors are inclined to commit
resources to innovation-driven activities. Across theoretical, empirical, and contextual
discussions, the central argument advanced is that when governments deliberately reorient
tax incentives and subsidies with development objectives, they can unlock routes to long-
term progress and inclusive technological transformation. Importantly, this article has
shown that the combined effect of favourable tax policies and subsidies is greater than the
sum of their individual impacts.

Tax incentives chiefly influence investments supply by inspiring innovators to create
and commercialize new technologies, while subsidies frequently boost demand by making
these technologies low-priced and available to end-users. This dual-side intervention assist
the whole innovation-adoption chain, from idealization and new product creation to market
diffusion and post-adoption use. From this perspective, fiscal policy becomes an interface
between innovation systems and real-world adoption results. This article demonstrates
that favourable fiscal policies can reshape behavioural responses in ways that extend
beyond immediate financial gains. Stable and predictable tax and subsidy frameworks
strengthen investor confidence while signaling sustained government commitment to
innovation and learning. In the long run, these signals shape norms, expectations, focus
within tech-innovation companies and among adopters, reinforcing innovation-friendly
behaviour particularly when there is incredulity towards new technologies.

However, this article alluded that favourable tax policies and subsidies are not by
themselves effectual as their outcome count critically on regulatory design and institutional
competence; poorly targeted subsidies, convoluted tax procedures, and policy
incompatibility can distort incentives and public trust. Therefore, fiscal incentives must be
embedded within coherent policy frameworks that stress clearness, transparency and
responsibility, and coherence with overarching development priorities. This article also
positions favaourable tax policy and subsidies within the more general sustainability
conversation as innovation adoption impelled by supportive fiscal measures can impart
productivity growth and environmental sustainability, especially when incentives are
aligned with socially desirable outcomes. With this understanding, it is recommended that
policymakers must move beyond impromptu incentives toward integrated, predictable, and
inclusive frameworks that support innovation ecosystems over time. Also, governments
make concerted efforts at making stakeholders become better aware of provision of
agricultural tax incentives, and make more efficient tax procedures to reduce compliance
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cost and administrative burdens. In addition, the government should recognize best
practices in agricultural technology adoption (especially postharvest technology adoption)
and tax policy design. Stakeholders must take advantage of tax incentives, build capacity,
invest in and utilize improved technologies effectively in order to reduce losses in
agricultural sector and improve food security. If these suggestions are followed through by
policy and stakeholders, utilization of agricultural innovations would be well entrenched in
these agrarian countries where utilization of traditional agricultural technology is rife.
Finally, future inquiry could look at causal effects of tax policy instruments mentioned in
this review on adoption across diverse technologies and actors along the agricultural value
chain in sub-Saharan Africa, especially Nigeria.
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