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ABSTRACT

This research aimed to assess the socio-economic implications of biotechnology-enhanced food accessibility
and affordability. The study focused on how biotechnological advancements, such as genetically modified
crops and bio-fortified foods, influenced food systems and their potential benefits for various socio-economic
groups. The methodology involved a comparative analysis of the cost differences in maintaining a healthy diet
across regions with differing levels of biotech adoption, evaluating the affordability and availability of these
foods, particularly for vulnerable populations. Key findings indicated that biotechnology significantly
improved food production through higher yields and enhanced nutritional profiles, potentially reducing food
costs and increasing availability. However, the economic impacts were complex and varied by region. The
research highlighted that while biotechnology could reduce food insecurity and improve diet quality for lower-
income groups, socio-economic factors such as income, education, and geographic location played crucial
roles in accessing these benefits. The study underscored the need for policies to ensure equitable distribution of
biotechnology benefits, addressing regional disparities and socio-economic inequalities to maximize the
positive impact on food security and nutrition.

Keywords: Disparities, Food security, Cost of a Healthy Diet (CoHD), Socio-economic
INTRODUCTION

The escalating global population and environmental challenges necessitate innovative solutions to guarantee
food security. Biotechnology advancements, including genetically modified crops and bio-fortified foods, offer
promising avenues to enhance food production and nutritional content. This research investigates how these
advancements influence economic landscapes, specifically focusing on the feasibility of attaining healthy diets
across diverse socio-economic groups.

Biotechnology has revolutionized food production by introducing a range of improvements, from crops with
higher yields due to genetic modification to bio-fortified crops with enhanced nutritional profiles. These
advancements hold the potential to lower food costs, increase the availability of nutritious options, and
potentially mitigate food insecurity(Qaim, 2016). However, the economic implications of these solutions are
intricate and multifaceted. This study delves into these complexities, beginning with an analysis of how they
impact affordability for various socio-economic groups.

The primary objective of this research is to assess the economic impact of biotechnology on making nutritious
food affordable. By evaluating the costs associated with these products, the study aims to determine their
economic viability for vulnerable populations. In particular, it will examine whether these products can
decrease the cost of a healthy diet, thereby making it more accessible to lower-income groups who often
grapple with food insecurity. This analysis is crucial to comprehend the broader socio-economic benefits and
potential drawbacks of integrating biotechnology into food systems (Bessems et al., 2020).

The second pillar of this research is a comparative analysis. The study will compare the costs of maintaining a
healthy diet in regions with varying levels of biotechnology adoption. This comparison will offer valuable
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insights into the actual impact of biotechnology on food affordability. By examining regions with differing
degrees of adoption, the study will elucidate how these advancements influence overall food security and
whether they can significantly reduce the economic burden of accessing nutritious food (Williams et al., 2014).
This aspect of the research will also explore regional disparities and identify potential factors that could either
enhance or hinder the affordability benefits of these food products.

Finally, the study will investigate the disparities in affordability of a healthy diet among different demographic
groups. Socio-economic factors such as income, education, and geographic location often create significant
barriers to food access. This research will examine how the introduction of these products impacts these
disparities. It aims to uncover whether biotechnology can help bridge the gap or exacerbate existing
inequalities (Anyanwu et al., 2024). By highlighting these dynamics, the study seeks to inform policy decisions
and strategies to ensure equitable distribution of the benefits of biotechnology across all segments of society.

LITERATURE REVIEW

Biotechnology has emerged as a transformative tool in addressing the multifaceted challenge of global food
security, driven by population growth, environmental constraints, and socio-economic disparities (Okonko et
al., 2006; Qaim & Virchow, n.d.). This literature review delves into the socio-economic implications of
biotechnology-enhanced food accessibility and affordability, synthesizing insights from various studies to
elucidate the potential and pitfalls of this technological advancement.

The advent of genetically modified organisms (GMOs) and biofortified crops has significantly advanced
agricultural productivity. These biotechnological innovations have introduced crops with enhanced traits such
as pest resistance, drought tolerance, and improved nutritional profiles (Qaim, 2016). For instance, the
introduction of Bt cotton and Bt maize has led to substantial yield increases and reductions in pesticide usage,
translating to lower production costs and potentially lower consumer prices (Ziberman & Marra, 2010). These
advancements not only bolster food security by increasing food availability but also contribute to
environmental sustainability by reducing the reliance on chemical inputs.(Okonko et al., 2006)

Understanding the economic feasibility of biotechnology-enhanced food products is critical, particularly for
vulnerable populations. Research indicates that biotech crops can lead to significant cost savings for farmers,
which may be passed on to consumers in the form of lower prices (Ziberman & Marra, 2010; Najafi & Lee,
2014; Qaim, 2016). However, the initial costs associated with adopting biotechnological solutions, such as the
purchase of genetically modified seeds and the necessary technological infrastructure, can be prohibitive for
smallholder farmers (D. Mekonnen et al., 2021; D. A. Mekonnen et al., 2021, 2023). This economic barrier
underscores the need for supportive policies and financial mechanisms to facilitate the adoption of
biotechnology among economically disadvantaged groups.

The impact of biotechnology on food affordability varies across regions, influenced by local agricultural
practices, regulatory environments, and market structures. Comparative analyses reveal that regions with
supportive biotechnological policies tend to experience more pronounced benefits in terms of food
affordability and accessibility (Bessems et al., 2020; D. Mekonnen et al., 2021). For example, the widespread
adoption of GMOs in the United States and Brazil has resulted in notable reductions in the cost of staple crops,
thereby enhancing food security. Conversely, in regions with restrictive biotech policies, such as parts of the
European Union, the benefits of biotechnology have not been fully realized (Lewis et al., 2023). This disparity
highlights the crucial role of policy frameworks in shaping the socio-economic outcomes of biotechnological
advancements.

The socio-economic implications of biotechnology are complex and multifaceted, extending beyond mere
economic metrics to encompass broader social dimensions. Disparities in the affordability of a healthy diet
among different demographic groups remain a significant concern. While biotechnology has the potential to
reduce food costs, it may also exacerbate existing inequalities if not managed equitably (Watson & Pinstrup-
Andersen, 2011). Higher-income groups often have earlier access to new technologies, while lower-income
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groups might face barriers due to cost or lack of information (Okonko et al., 2006). Addressing these
disparities requires targeted policies and interventions to ensure that the benefits of biotechnology are
equitably distributed.

Biotechnology also holds promise in enhancing the nutritional quality of food through bio fortification.
Biofortified crops, such as Golden Rice, which is fortified with vitamin A, have been developed to combat
micronutrient deficiencies prevalent in many developing countries (Qaim, 2016). These innovations have
significant public health implications, particularly in regions where dietary deficiencies are widespread. By
improving the nutritional content of staple foods, biotechnology can play a vital role in addressing malnutrition
and promoting overall health (Animasaun et al., 2023; Anyanwu et al., 2024).

The environmental impact of biotechnology is another critical aspect influencing its socio-economic
implications. Biotechnology can contribute to sustainable agriculture by reducing the need for chemical inputs
such as fertilizers and pesticides. Herbicide-tolerant crops, for example, enable more efficient weed control and
reduce the overall use of herbicides, leading to lower environmental impact (Bennett et al., 2013). However,
concerns about the long-term ecological effects of GMOs, such as the potential for gene flow to wild relatives
and the development of resistant pest populations, necessitate careful management and regulation (Bessems et
al., 2020; Giacobone et al., 2021).

The successful implementation of biotechnology in agriculture hinges on robust policy and regulatory
frameworks that balance innovation with safety and equity. Supportive policies that promote research and
development, facilitate market access, and ensure the safety of biotech products are crucial for maximizing
their benefits (Watson & Pinstrup-Andersen, 2011). Additionally, regulatory frameworks must address public
concerns about the safety and ethical implications of GMOs, which can influence consumer acceptance and
market dynamics.

METHODS

This research employed a cross-sectional design to evaluate the socio-economic impact of biotechnology on
food affordability in Nigeria. The study focused on two key areas: understanding variations in the Cost of a
Healthy Diet (CoHD) across the country and investigating the impact of rising food costs on affordability,
particularly for healthy diets.

To examine variations in CoHD, the research utilized data collection from National Bureau of Statistics on cost
of healthy diets. This data captured variables like the cost of a healthy diet, household income levels, and food
expenditure patterns within these regions.

For a broader comparison of CoHD across regions with varying levels of biotechnology adoption, the study
employed secondary data analysis. Government reports and international food price databases provided
information on the costs of both biotech and non-biotech food products, food availability data, and regional
adoption levels of biotechnology.

Understanding the impact of different demographic groups on CoHD was crucial. To achieve this, the research
leveraged existing national household surveys. Demographic data such as age, gender, income, and location
was gathered from these surveys to identify disparities in diet affordability and the impact of biotech-enhanced
foods on various populations.

Once collected, the data underwent several statistical analyses. Descriptive statistics provided a foundational
understanding of CoHD across different zones, states, and demographic groups. This analysis included
interaction terms to specifically account for the presence of biotech food products within these relationships.

Finally, a time series analysis was conducted. This analysis tracked changes in the Consumer Price Index
(CPI), Food CPI, and National Average CoHD from April 2023 to April 2024. This aimed to identify trends

Page 476
www.rsisinternational.org


https://rsisinternational.org/journals/ijrsi
https://rsisinternational.org/journals/ijrsi
http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND SCIENTIFIC INNOVATION (1JRSI)
ISSN No. 2321-2705 | DOI: 10.51244/1JRSI |Volume Xl Issue VII July 2024

o) Q
S
¢ RSIS ¥

and potential causes of rising food costs, with a particular focus on how these rising costs impact the
affordability of healthy diets.

By employing a multi-pronged approach that combined market surveys, secondary data analysis, and existing
national surveys, this research was able to comprehensively assess the socio-economic implications of
biotechnology on food affordability in Nigeria. The data analysis techniques then helped to identify patterns,
disparities, and the impact of rising food costs on Nigerians' ability to access healthy dietary options.

RESULTS

The results section of this research paper presents the findings derived from the data collected during the study.
This section aims to objectively report the key outcomes and observations, emphasizing the most significant
data that support the research hypotheses. By using clear and concise language, the results are presented in a
structured manner, allowing readers to easily interpret the implications of the study. Tables, graphs, and
statistical analyses are utilized to illustrate the data effectively, ensuring that the results are both accessible and
informative. This section is critical for validating the research methodology and providing a basis for the
discussion and conclusions that follow.

In Nigeria, CoHD is the lowest price of food items required to satisfy global norms as outlined in the Healthy
Diet Basket (HDB), a globally applicable collection of standards that incorporates commonalities among the
majority of national food-based dietary guidelines (FBDG) (Table 1). The HDB was developed as a baseline
by which nations might compare and assess the affordability and expense of healthy diets; nations without a
national FBDG that has been measured, such as Nigeria, are best served by using the HDB.

Table 1: Description of Health Diets Basket (HDB)

Number of food|Energy content|Share of total|Typical weights of
Food Group items selected (kilocalories) calories (%) example foods (g)
Starchy Staples |2 1,160 50 322 g dry rice
Oils and Fats 1 300 13 34 g oil
Fruits 2 160 7 230-300 g
Vegetables 3 110 5 270-400 g
Legumes Nuts and
Seeds 1 300 13 85 g dry bean
Animal Source
Foods 2 130 13 210 g egg
Total 11 2,330 100

The table shows that the daily calorie intake is 2,330 kilocalories, distributed across 11 food items. Starchy
staples provide the most energy at 1,160 kilocalories (50%), followed by oils and fats, legumes, nuts, seeds,
and animal source foods, each contributing 300 kilocalories (13%). Fruits and vegetables add 160 kilocalories
(7%) and 110 kilocalories (5%) respectively. This highlights a diet predominantly reliant on starchy staples,
with significant contributions from fats, proteins, and smaller contributions from fruits and vegetables.
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Figure 1: Daily Cost Of Healthy Diets Per Food Groups

From Figure 1, the national average daily food cost in Nigeria is 1,035 Naira, with significant expenditure on
animal source foods and starchy staples, which together account for 59% of the total. Animal source foods cost
370 Naira per day (36%), while starchy staples cost 238 Naira (23%). Vegetables, fruits, legumes, nuts, seeds,
and oils and fats make up the remaining 41% of the cost, with vegetables at 167 Naira (16%), fruits at 116
Naira (11%), oils and fats at 78 Naira (8%), and legumes, nuts, and seeds at 66 Naira (6%). This distribution
reflects dietary priorities and economic factors influencing food consumption in Nigeria.

Comparison of CoHD Across Different Zones in Nigeria
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Figure 2: comparison of CoHD Across Different Zone in Nigeria

Across Nigerian zones, the Figure 2 shows that the cost of a healthy diet (CoHD) varies significantly. The
South West zone has the most expensive healthy diet at an average cost of N1406.22, while the North West
zone offers the most affordable option at N780.72 on average. This suggests potential differences in food
prices, income levels, or dietary patterns across the zones.
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Cost of Healthy Diet Rural and Urban by State
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Figure 3: Cost of Healthy Diet in Rural and Urban states

The cost of a healthy diet (CoHD) varies significantly across Nigerian states as observed from Figure 3. Some
states, like Ekiti with a cost of N1483, are much more expensive than others, like Kogi at N706. This suggests
that affording healthy food can be much harder in some parts of Nigeria.

In general, southern states tend to have higher CoHDs than northern states. This could be because food prices,
transportation costs, and urbanization are all higher in the south. Conversely, northern states may have lower
food prices due to being closer to agricultural areas and having different dietary patterns.

There are also variations within each region. For example, EKiti is the most expensive state in the south, while
Lagos is slightly cheaper. Similarly, Gombe in the north has a lower CoHD than its neighbors Adamawa and
Bauchi.

These variations highlight the need for different strategies in different parts of Nigeria to improve access to
healthy food. Some states may need to focus on making food production more efficient, while others may need
to improve infrastructure to reduce transportation costs. More data analysis is needed to fully understand the
reasons behind the CoHD variations, but this information can be a helpful starting point for policymakers.

Trend of General CPI, Food CPI and National
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Figure 4: Trend of General CPI, Food CPI and National Average CoHD
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Nigerians are facing a growing challenge in affording healthy food options. Figure 4 tracked the Consumer
Price Index (general inflation), Food CPI (food-specific inflation), and the National Average CoHD (cost of a
healthy diet) from April 2023 to April 2024.

All three indexes show a concerning upward trend throughout the year. This means everything is getting more
expensive, but especially food. The cost of food is rising faster than the overall cost of living, making it harder
to maintain a healthy diet. This trend is likely due to a combination of factors, including global events
impacting supply chains, seasonal variations in agriculture, and changes in demand and supply within Nigeria.

The consequence of these rising costs is that many Nigerians may struggle to afford healthy food. This could
lead to food insecurity, particularly for people who already have difficulty meeting their basic nutritional
needs.

To better understand the situation, further analysis is needed. This could involve identifying the specific food
items driving the rise in prices and examining how these trends affect different social and economic groups in
Nigeria. With this information, policymakers can develop strategies to ensure everyone has access to
affordable and nutritious food.

CoHD for Urban and Rural by Goe-political Zone
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Figure 5: CoHD for Urban and Rural for each Nigeria Ge0-political Zones

Figure 5 shows the values of CoHD for urban and rural areas in each geopolitical zone. The South West has
the highest values for both urban and rural areas, indicating potentially better conditions or more resources in
these metrics compared to other zones. The North Central has the lowest urban value, and the North West has
the lowest rural value, which might suggest areas of focus for development or intervention.

DISSCUSSION

Food environments critically influence a household’s ability to access sufficient, safe, and nutritious food
essential for an active and healthy life. The Cost and Affordability of a Healthy Diet (CoAHD) indicators,
monitored globally by the United Nations and the World Bank, have been developed to improve the
measurement of food access and serve as a vital metric of food security. The Cost of a Healthy Diet (CoHD)
metric, which uses data on the availability, price, and nutritional composition of retail food items, identifies the
least expensive combination of items that meet the requirements for a healthy diet.

The variation in CoHD across different zones in Nigeria underscores underlying disparities in food prices,
income levels, and dietary patterns. The South West zone, with the highest average CoHD of N1,157 per adult
per day, contrasts sharply with the North West zone, where the average CoHD is N723 per adult per day. This
significant difference suggests that residents in the South West face higher food prices and possibly higher
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costs of living, influenced by urbanization and transportation costs. Conversely, the North West benefits from
proximity to agricultural areas, which likely lowers food prices and makes healthy diets more affordable .

Examining state-level differences, Ekiti emerges as the most expensive with a CoHD of N1,295 per adult per
day, while Katsina has a much lower CoHD of N673. This disparity highlights the regional economic
variations within Nigeria, where some states experience greater economic pressures that make affording
healthy food more challenging. Southern states, on average, tend to have higher CoHDs compared to northern
states. This pattern is consistent with higher urbanization rates and associated costs in the south, including
higher food prices and transportation costs. Conversely, northern states, being closer to agricultural production,
enjoy lower food prices and thus a lower CoHD .

Even within the same regions, variations exist. For instance, within the South West, EKkiti is more expensive
than Lagos, which, while still costly, has a lower CoHD. Similarly, in the North, Gombe's CoHD is lower than
that of its neighboring states, Adamawa and Bauchi. These intra-regional differences point to localized factors
affecting food costs, such as varying levels of infrastructure development, efficiency in food distribution
systems, and local economic conditions.

The growing challenge for Nigerians in affording healthy food is exacerbated by rising inflation rates. Data
tracking the Consumer Price Index (CPI), Food CPI, and the National Average CoHD from April 2023 to
February 2024 show a troubling trend of increasing costs. The food-specific inflation rising faster than the
general inflation underscores the increasing difficulty in maintaining a healthy diet. This trend is likely driven
by a combination of global supply chain disruptions, seasonal agricultural variations, and shifts in local
demand and supply dynamics. Consequently, many Nigerians are at risk of food insecurity, particularly those
already struggling to meet their basic nutritional needs.

Addressing these disparities requires targeted strategies. For high CoHD states and regions, improving food
production efficiency and reducing transportation costs through better infrastructure are critical steps. In states
like EKkiti, focusing on local food production and supply chain enhancements could help lower the CoHD.
Conversely, in states like Katsina, efforts might focus on sustaining low CoHD by maintaining efficient
agricultural practices and minimizing logistical costs. Policymakers need to conduct detailed data analysis to
understand the specific drivers behind these CoHD variations and develop tailored interventions to ensure all
Nigerians have access to affordable and nutritious food.

Additionally, the disparity between urban and rural CoHD values within geopolitical zones indicates that urban
areas generally face higher costs. For instance, the South West has the highest values for both urban and rural
areas, reflecting potentially better economic conditions or more resources but also higher living costs. The
North Central and North West, with the lowest urban and rural CoHD values respectively, may require
development or intervention to bridge gaps in access to healthy diets.

RECOMMENDATIONS

To address the socio-economic implications of biotechnology-enhanced food accessibility and affordability,
several policy interventions are essential. Implementing targeted subsidies and financial support can make
biotechnological products, such as GMOs and biofortified foods, more affordable for lower-income
populations. Additionally, financial assistance and incentives for smallholder farmers can help reduce the
initial costs of adopting biotechnological innovations, promoting wider adoption and enhancing food
production efficiency. Improving transportation and distribution infrastructure, particularly in high-cost
regions, is crucial. Investments in local food production capabilities, through access to modern agricultural
technologies and practices, can help reduce food costs. Robust regulatory frameworks need to be developed
and enforced to ensure the safety and ethical implications of biotechnology products, increasing public
acceptance and trust. Policies that facilitate the approval and commercialization of biotechnological products,
especially in regions with restrictive biotech policies, can enhance their availability.
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Public awareness campaigns are vital for educating consumers about the benefits of biotechnology-enhanced
foods and their contribution to food security and nutrition. Training and resources should be provided to
farmers on the advantages and safe use of biotechnological innovations to improve productivity and reduce
costs. Ongoing research on the socio-economic impacts of biotechnology on food systems is necessary to
understand long-term benefits and potential drawbacks. Investigating the specific drivers behind regional cost
variations can help develop targeted interventions. Addressing regional disparities requires tailored strategies
to tackle unique challenges in food affordability. Supporting vulnerable populations through social safety nets
and programs can improve their access to affordable and nutritious food, ensuring that biotechnological
advancements benefit all socio-economic groups. By implementing these recommendations, policymakers can
leverage biotechnological advancements to enhance food security and nutrition outcomes for all socio-
economic groups.

CONCLUSION

The assessment of the Cost of a Healthy Diet in Nigeria reveals significant regional and socioeconomic
disparities, with the southern states and urban areas generally facing higher costs. These disparities underscore
the need for targeted interventions to address the affordability and accessibility of nutritious food, particularly
for vulnerable populations. Enhancing local food production, improving transportation and distribution
infrastructure, and implementing policies to stabilize food prices can help mitigate these challenges. As
biotechnology solutions continue to evolve, it is crucial to analyze their potential to drive down food costs and
expand the availability of affordable, healthy options, ultimately contributing to improved food security and
nutrition outcomes across Nigeria (2022 Global Nutrition Report - Global Nutrition Report, 2022; Mchiza et
al., 2015)

By conducting this comprehensive analysis, policymakers and stakeholders can develop informed strategies to
ensure that all Nigerians, regardless of their geographic location or socioeconomic status, have the opportunity
to access and afford a healthy and balanced diet. (Bessems et al., 2020; D. A. Mekonnen et al., 2023; Rao,
2013; Williams et al., 2014). This is crucial not only for addressing food insecurity but also for promoting
overall population health and well-being.
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