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Introduction

igeria was ranked 94th  in the Global Food Security Index (GFSI) consistently for a decade (2013 

N-2021) until the post-pandemic period when it dropped to 107th (2022) out of a total number of 

113 countries ranked in the world. In addition, the Food and Agricultural Organization (FAO 2022) 

projected that around 660 million people may still face hunger in 2030, due to the lasting effect of 

Covid19 pandemic on global food security. Hence, Nigeria needs to make an increased effort to stabilize 

and strengthen its food systems. This can be done by adopting improved agricultural practices and 

climate-smart technologies that boost productivity and profits and provide adaptive mechanisms for future 

shocks in her food system.

The agricultural sector is contributing greatly to the Nigeria economy, with more potential to improve the 

annual Gross Domestic Product (GDP) through the horticultural sector, increasing the numbers of food 

processing factories, creating job opportunities for youth, contributing to gender equity, and influencing the 

consumer behavior in food utilization. Therefore, growing economic value crops under an enabling 

environment can assist in this transition.

The horticultural sector is particularly important for the development and economic growth of Nigeria. A 

country with an increasing population with an urgent need to reduce its dependence on imported foods to meet 

its nutritional needs. To ensure food and nutritional security in Nigeria, crop diversification and protected 

cultivation are key tools in ensuring the availability, affordability, and accessibility of quality and safe foods to 

this growing population.

Vegetable production under protected cultivation stands a be er chance due to reduced pest and disease 

infestation. In addition, there is the benefit of improving water and land use efficiency while mitigating the 

adverse environmental effect of climate change on the food system.

Protected cultivation of vegetables also has the potential to give an enabling growing conditions, yielding 

produce with prolonged shelf life. This ensures that post-harvest losses attributed to the production level are 

reduced, extending the seasons of production, and improving the livelihood of farmers by allowing them to 

compete in the local and international markets.

HortiNigeria is a four-year (2021-2025) horticultural sector development program funded by the Embassy of 

the Kingdom of the Netherlands (EKN) in Abuja, Nigeria. IFDC and its consortium partners: East-West Seed 

Knowledge Transfer (EWS-KT), Wageningen University & Research (WUR), and Royal Tropical Institute (KIT) 

are implementing the program in Kaduna, Kano, Ogun, and Oyo states. The program aims to facilitate a 

sustainable gender- and youth-inclusive horticulture sector that will contribute to food and nutrition security in 

Nigeria. The program kicked off on the 1st of November 2021 and is focusing on Okra, Onions, Pepper, and 

Tomato in the selected states.

In the two southwestern states (Ogun and Oyo), the program focuses on piloting production system 

innovations and regional diversification amongst 2,000 entrepreneurial farmers. Other efforts include 

increasing farmers' productivity and income, improving farmers' access to financial services, and enhancing 

sector coordination and Business-to-Business (B2B) linkage.

Protected cultivation of vegetables using low to mid-tech greenhouse systems have been identified as a 

popular innovation/technology that attracts a lot of youth and female entrepreneurs in these locations towards 

vegetable production. Greenhouse farming has therefore drawn an important level of interest from the private 

sector but faced with a plethora of problems that are unique to this farming system. Conducting a rapid 

assessment of this
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sub-sector of horticulture is believed to be a first step in the process of better understanding of the state of 

greenhouse farming within the country, market size and potentialities, and challenges while engaging with 

partners in transforming these challenges into solutions that contribute to sector transformation through 

advocacy, reinforce their relationships with relevant stakeholders, inform local, regional and national 

stakeholders in the process of strategic development and ultimately embed their actions in the overall 

objectives of the HortiNigeria project.

The scope of this study focuses on the following -

• Measuring the greenhouse farming size across the country with major focus into the number of new 

greenhouses installed and commercially functional over the past 3 years within Abuja, Kaduna, 

Kano, Lagos, Ogun, and Oyo.

• Get information on input utilization in greenhouse farming compared to open field cultivation with 

focus on the value and volume for input use amongst greenhouse farmers in Nigeria.

•  Develop a protected cultivation mapping across regions of the country

• Get an understanding of the main markets for greenhouse vegetables in Nigeria.  

• Generate EOPs, CAPEX and OPEX indicators for greenhouse farming in Nigeria.

• Assess the average production yield per hectare of protected cultivation and compare with open field.

• Assess limiting factors for production yield and expansion of greenhouse farming business model.

• Highlight the labour profile for management of greenhouses in Nigeria.

• Develop stakeholder mapping to highlight the input suppliers, greenhouse technology suppliers and 

investors.

• Understand the trend of adoption of greenhouse technology over the past 5 years across the country.

• Study potential challenges for greenhouse farming and propose mi ga on plan to reduce those 

challenges.

• Gain insight into the environmental impact of protected cultivation.

• Develop a chart/map of greenhouse farms activities based around crop and seasonality.

Objective

The objective of the rapid assessment is to gain an overview insight of protected cultivation production size 

and market potentialities in Nigeria. The assessment would serve as a reference tool for developing advocacy 

strategies, policies, and action plans under the HortiNigeria program that would address the critical 

challenges of protected cultivation in Nigeria.

In the two southwestern states (Ogun and Oyo), 
the program focuses on piloting production system 
innovations and regional diversification amongst

 2,000 entrepreneurial farmers
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In the two southwestern states (Ogun and Oyo), 
the program focuses on piloting production system 
innovations and regional diversification amongst

 2,000 entrepreneurial farmers

Methodology 

 

 

The rapid assessment was conducted using the standard methodology developed by Wageningen Centre for 

Development and Innovation (WCDI) during the Covid-19 pandemic (Agricultural Sector Alerts: Methodology 

for Rapid Assessment). The steps in brief are as follows –

Setting Sector Boundaries & Timing- Project Location Review

HortiNigeria is focused on Kaduna, Kano, Oyo, and Ogun. The scope of the study was focused on these areas 

and other states across the country where greenhouse farming is currently in practice to increase impact of 

advocacy activities that would stem from this assessment and in developing a robust strategy that would be 

inclusive of various stakeholders in the protected cultivation space across the country. The time frame of 

assessment was limited to the last 5 years.

Establishing a panel of experts

A thorough base setting stakeholder mapping exercise was conducted in close collaboration with the 

HortiNigeria program to form a representative panel in terms of knowledge, experience, relevance, sample 

size, and profile that aligns with the target of farmer categories for this component on piloting innovation 

systems in the South-West under HortiNigeria. Discussions was held with other key players and actors in the 

protected cultivation space nationally. The geographic distribution over regions, states, or other value-chain 

levels of the sub-sector was taken into consideration.

Developing survey tools guided by the sector mode.

Survey tools and questionnaires were developed modeling the sector of interest to ensure that all categories 

of stakeholders was reached. The sector model ensures that the key functions and potentially vulnerable
interactions within the sector were diagnosed, to direct the need for strategies contributing to its 

transformation or coping with changed conditions. In the context of greenhouse farming in Nigeria, functions 

such as services, production systems, market development, revenue genera on and re-investment, and 

governance and coordination were included as well as consumption and communities.
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In the two southwestern states (Ogun and Oyo), 
the program focuses on piloting production system 
innovations and regional diversification amongst

 2,000 entrepreneurial farmers

 Running the Survey

The survey was run using a combination of information-gathering methods. A blended approach of digital 

online surveys and telephone interviews as well as physical interviews via farm visits were conducted. 

Questionnaires were tailored to the various stakeholder groups.

Data Collection & Analysis of Survey Result

Data collection was conducted by the trained enumerators and supervisors by means of the methods 

discussed above. Appropriate survey tools that fit the methods of data collection were prepared and used. 

Kobo collect was used for data collection and NVIVO was used for data analysis. The results of the survey 

were processed transforming the level of impact into numeric scores; for each question, the frequency over 

the various scores was calculated.

Focus Group Discussion (FGD)

Data was collected through FGD with the representatives of the selected stakeholders. The members of the 

FGD include representative panels of the various actors and players in the greenhouse farming sector of 

Nigeria which include the implementing partners, government stakeholders, knowledge institutions, 

greenhouse farmer groups, and input suppliers in the protected cultivation sector. A participatory discussion 

using checklist with group members of 10-15 persons to generate further information to supplement that of 

the survey results. FGD was conducted in Ogun, Oyo, and Abuja physically while virtual FGDs were held for 

the other regions of the country.

Draft narrative writing and assessment outcomes

Employing all data collated from the survey and FGD, preliminary versions of the rapid assessment 

outcomes were shared with high-level stakeholders and HortiNigeria implementing team particularly in C2, 

C3 & C4. Email and document reviews were used as well as virtual meetings to finalize and validate findings.

Presentation of Rapid Assessment Findings & Final Document

The findings and complete results from the rapid assessment was presented in a standard report format to
HortiNigeria and results presented to key stakeholders of industry, government institutions, greenhouse 

farmer groups. This was hosted by NABC Nigeria which is the leading organization for facilitating trade and 

investment between Netherlands and the African economy. The advantaged proffered win partnering with 

NABC for such an event lies in leveraging the vast network it has in reaching the target stakeholders of this 

activity.
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In the two southwestern states (Ogun and Oyo), 
the program focuses on piloting production system 
innovations and regional diversification amongst

 2,000 entrepreneurial farmers

RESULTS & ANALYSIS
All results and analysis are generated from a mix of data generated 

from online surveys, personal interviews, field visits, desk reviews 

and three focus group discussions (FGD).

Protected Cultivation
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In the two southwestern states (Ogun and Oyo), 
the program focuses on piloting production system 
innovations and regional diversification amongst

 2,000 entrepreneurial farmers

Socio-Economic Profile

The Socio-Economic profile in this rapid survey refers to the nature and characteristics of key stakeholders 

who directly employ protected cultivation in their farming practices. This section seeks to identify and profile 

the stakeholders for easy identification, intervention ,and communication planning.

In terms of academic status, although 92% of our respondents attained tertiary level of education, it was 

observed that the Greenhouse vegetable farming in Nigeria is mainly driven by mid-level professionals who 

mostly did not major in Agriculture in their academic degrees but wholly depend on informal and online 

trainings for their knowledge development. Only a mere 1% had gone through any form of vocational or 

practical skilled based training

In the age parameter, 45% of the respondents were between the ages of 35 – 50 years while the gender 

indices showed female representation in the sector to be very low (26% of rapid assessment respondents) 

as majority of the greenhouse farms had average staff sizes of ten individuals with seven of those being 

male.

Years of experience in greenhouse farming

Number of farm workers
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Socio-Economic Profile

The protected cultivation sub-sector seems to be at an early stage of economic expansion and relevance in 

the Nigerian agribusiness space. The majority of the respondents had been in the sector just about five 

years (31%) while the next largest group were those that had spent over 10 years in the business (28%). 

The ecosystem seems to be at a point where rapid expansion and scaling up of what has worked and pruning 

down on those that have failed in the last decade is about to occur. Overall, the socio-economic profile of the 

sector seems primed for increased investments in the country.

The sample consisted of six hundred (600) individuals in total, out of which 444 were male (74%) and 156 

were female (26%).

Role in the greenhouse value chain
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Biophysical and infrastructure.

The Biophysical and infrastructure sec on of the rapid assessment sought to identify the nature of protected 

cultivation materials majorly used in Nigeria and any identified challenges these materials pose to the users. 

In this section, Protected cultivation adoption trends were also considered with areas most favourable to the 

method of cultivation. the data generated from this section include.
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Sizes & Types of Greenhouses

About 50% of the respondent greenhouse/protected cultivation farmers are producing in areas less than 

1000msq. On average most greenhouse farms have installations that are about 1000 square metres in size. 

Greenhouse farm sizes were observed to be mainly below 1 acre while some large-scale installations done 

by 13.25% of the respondents were between one acre and 1 hectare under cultivation. There are some key 

flagship greenhouse farms across the country with over a hectare of protected cultivation installations. 

Companies like DobiAgro (4Ha Abuja), Blaid Farms (2Ha Abuja), SCL Farms(1Ha), and Mallam Aloo Farms 

(2.5Ha Jigawa) have large-scale installations. Wells Hosea (12Ha) farms in Edo state currently have the 

largest protected cultivation set-up in one location. Eupepsia Farms in Ogun state are currently at the 

construction and installation phase of a large cluster of greenhouses that would span over 30 ha.

If we are to classify the farmers according to sizes and refer to the farmers with less than a hectare as 

smallholder greenhouse farmer. From the survey we have 83.25% of our respondents as smallholder 

greenhouse farmers (SGF)

The percentage of farmers who have a hectare and above under protected cultivation is 16.75% of the 

respondents. These farmers we have classified as medium-sized greenhouse farmers (MGF)

Greenhouses according to sizes
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The survey shows an estimated 2,400 greenhouses in study area covering an estimated 4,986 

hectares of protected cultivation land across the study areas.

Greenhouses according to level of technology adoption
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Technology Adoption

For efficient production under protected cultivation, there is the need for adoption of some level of 

automation and technology to provide op mum growth conditions for crops. The greenhouses were 

classified based on the level of automation used in the set-up of the greenhouse. The greenhouses in the 

country were classified into; (i) No tech (ii) Low Tech (iii)Mid Tech (iv) Complete Climate Control. The 

assessment shows that 36.7% of the respondents conduct their opera on with manual opera on (No Tech). 

These were exceedingly popular in clusters outside Epe local government area on the outskirts of Lagos as 

well as in Jos, Plateau state. These types of greenhouses are typically fabricated by local professionals and 

companies using bamboo, wood, galvanized pipes, and some shade materials (nets, plastic and woven 

greenhouse covers). Forty percent of the greenhouse farmers employed Low tech greenhouses which are 

supplied by companies like Dizengoff, Jubaili Agro and Saro sciences. The Mid - High Tech greenhouses were 

16.7 %. Greenhouses with complete climate control and automation are still rare across the country with 

only 6.7% of the respondents having greenhouses with those features. These are the main larger 

greenhouses with over one hectare of protected cultivation facility on their farms.

Considering that over 83.25% of the growers in protected cultivation have less than a hectare under 

cultivation (SGF), based on the earlier size classification, the tendency of having small holder farmers 

adopting more technology focused on automation and climate control for production might be low because it 

involves an additional investment cost which leads to higher production cost for the farmer. There are 

innovative approaches adopted by farmers to manage the climatic aspects e.g., semi-automated shade 

nettings, cooling pads with phase change material that require low energy for cooling, especially in 

greenhouses in the arid North. The greenhouses at the Centre for Dryland Agriculture in Kano developed a 

pilot tunnel using this technique to drop the temperature of their tunnels and achieve production at the peak 

of the hot season. Other technologies typically adopted by greenhouse farmers are mechanized hand tools 

(tillers, ridge makers), Temperature alarms and feedback systems, precision irrigation tools (timers, water 

metres, sensors etc) foggers and sprinkler systems and insect traps.

Also, feedback from the FGD listed access to affordable electricity as one of the major challenges faced by 

farmers who grow under protected cultivation. There is a need for electricity to be used in the irrigation of 

the systems and for climate control systems. As most farms are not located in areas where a constant 

electricity supply is available, steps need to be taken to provide substitutes sources of electricity.

Source of Greenhouses

From the survey, most of the greenhouses owned by farmers were imported into the country. This trend is 

expected as the idea of producing crops under protected cultivation is not a farming system locally 

developed in Nigeria. From the focus group discussions, the countries where the greenhouses are sourced 

from are countries like Spain, China, and Israel. Although as the adoption of the greenhouse is growing in 

the country, there are now more locally available local fabricators of green houses.
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Utilization & Trends in Greenhouse Adoption

Majority of the participants in the survey are actively utilizing greenhouses across the year. When also asked 

if there is a willingness to expand their growing facilities, most of them indicated an interest in the expansion 

of their activities. This response indicates that despite the difficulties faced by farmers, they recognize the 

advantages of protected cultivation and see a path towards profitability.

The popularity of greenhouse vegetable farming is on an upward trajectory when looking at the data for the 

installation of green houses. From the survey conducted, there has been a steady increase in the 

establishment of greenhouses in Nigeria aside from a drop in the year 2017. After that decline, there has 

also been a steady increase in the interest and adoption of protected cultivation, even the pandemic period 

did not deter this trend. The effect of the government policy on removing import duties and tariffs on 

Source of greenhouses

Percentage of greenhouse in utilization
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Cost of maintenance and replacement of equipment

There is a high capital cost required to own or operate greenhouse infrastructure and this is not just for the 

set-up costs but also in maintenance. The parts needed have no local substitutes, hence the need to be 

imported. 27.9% of the respondents said that the cost of these maintenance parts and equipment was a 

great concern to them. Currently, Soilless Farmlab is training over one thousand people in the protected 

cultivation value chain. Their training covers various aspects of greenhouse management from installations 

to operation, and post-harvest handling, sales, and marketing. There is a clear gap for locally fabricated 

spare parts and inputs to support the protected cultivation space. There is also a need for technical 

vocational training that emphasize the practical aspects of installations, fabrications, and repairs of parts.

Climatic conditions

The climatic conditions are very varied within the country and therefore lead to a variation in the kind of 

structures designed for the various locations across the country. From the FGDs, the extreme heat in the 

northern regions of the country makes growing difficult while in the southern part of the country, the high 

humidity increases disease pressure. There is a strong need for proper environmental feasibility studies 

before installations. There is growing discontent amongst farmers at the structures sold to them not 

matching their climatic conditions or needs. This was also noticed in some of our field visits where wind 

damage laid low some tunnels while some avoided growing in their greenhouses as the plastics were the 

wrong fit for a tropical region making the heat within the structures unbearable to work in (over 45 degrees 

Celsius) and not ideal for crops to thrive.
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Production Systems

The Rapid assessment tool also went a step further to gather data on the mode and methods of production 

adopted in greenhouse cultivation, taking into consideration the cost, inputs, methodologies, and every 

factor that comes to play in having a productive protected cultivation system.

Based on the survey respondents, there is a strong belief that production yields in greenhouses are higher in 

comparison to open field with 90% of the respondents agreeing that greenhouses are more productive. The 

main crops grown in the greenhouses are tomatoes, bell peppers, hot peppers, and cucumbers (a strong 

focus on Beit Haifa varieties). This result is also in line with what was seen during the physical surveys and 

farm visits that were conducted.

Cultivation of ornamental plants like flowers was almost non-existent as only one farm was seen to be at the 

preparatory phase of growing flowers in Ogun state. The target of the farm is the export market. Although 

there is a small market that values and appreciates flowers in Nigeria, the utilization and acceptance of 

flowers in Nigeria is extremely low when compared to the western cultures and thus reflects in the low 

interest to grow them by greenhouse farmers and investors. As a direct response to the available local 

market, there is a general alignment of the protected cultivation towards the production of vegetables 

instead of ornamental plants.
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Access to inputs

Protected cultivation is new in Nigeria, and because of it, most of the support industries and businesses are 

also at a development stage. 44.62% of the respondents selected access to inputs as a key challenge they 

face. Some of the reason for this is that most of the inputs are imported as there are no local substitutes 

available yet. Also, when the inputs are available, there is no standardized check for the quality of the 

products to guarantee that they are fit for purpose. When these inputs are available to buy, the costs keep 

rising. The unavailability or scarcity of inputs leads to habits like hoarding to be able to take advantage when 

prices skyrocket.

This problem was further highlighted during the FGD. The complexity of sourcing quality inputs for 

greenhouse farms remains a limiting factor in developing profitable production systems. Enhanced 

performance fertilizers (soluble horticultural grade fertilizers) are the hardest to get while biological crop 

protection and organic-based inputs were also extremely hard to source and when available they were 

extremely expensive.

Most difficult items to source (scarce item)

Most expensive input to source
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Fertilizers

In 2018, the Federal Government of Nigeria placed a ban on the importation of NPK fertilizers, this was 

intended to encourage and improve the capacity of local fertilizer production. This ban translated to a total 

ban on fertilizer imports in the country. This led to a scarcity of quality fertilizers because there were no local 

producers of soluble fertilizers. In the year 2018 alone, the ban resulted in a price increase of 100 percent in 

price of fertilizer. When compared to the price in February 2023 there has been a further 310% increase in 

the cost of fertilizers. This increase in price in a major input cost for greenhouse farmer was not transferred 

to the selling price of produce as there has been just a marginal increase in the farm gate selling prices of 

produce between 2018 and 2023 with an increase from N500/kg to N600/kg (20% increase) in tomatoes 

and while for bell peppers it was an increase from 1200 to 1500 Naira (25% increase). This means a 

reduction in the profit margins that farmers have been making over the years. Fertilizers represent a major 

limiting factor for yield in protected cultivation system with over 20% of the respondents using over a 100kg 

of soluble fertilizers in a week.

Most Important fertilizers for production
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44.6% of greenhouse 
farmers identified access to 

quality inputs as a key 
challenge they face
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Seeds and seedlings

Getting a consistently reliable source of seeds is one of the great concerns of producers in the protected 

cultivation sector. Some of the seeds readily available in the market are imports with minimal extension 

support and agronomic advice on suitability for the growing environment and season. Farmers are not able 

to get the variety selection correctly and rely on trial and error. When they do get the right varieties, they 

have little support to get the potential of that seed's genetics. This means time and money are spent and 

sometimes lost while experimenting on finding seeds best suited for their production.

Commercial production of seedlings for protected cultivation is not yet widespread in the country. Syngenta 

Foundation for Sustainable Agriculture has invested in setting up some seedling production greenhouses 

(36) where smallholder farmers are able to use the greenhouses as nursery tunnels, but their target market 

are for open field vegetable farmers. Dansa Farms and Centre for Dryland Agriculture in Kano also operate 

similar greenhouse nurseries but all report low patronage from greenhouse farmers and get patronage from 

small scale open-field farmers. Seeds for protected cultivation are a lot more expensive than indoor 

varieties and it was noted from the farms visited and farmers interviewed, all the greenhouse farmers had 

their own nursery facilities for raising seedlings.

Location-based Production

The climatic conditions affecting greenhouse farming were simplified into the North and South based around 

the prevailing weather conditions. The southern part of the country characterized with high temperature, 

and annual rainfall of about 2000mm with humidity of about 70-90% during the wet season and goes 

slightly lower during the dry season. While the northern part of Nigeria has an arid to semi-arid climate with 

lower rainfalls of less than 1000mm per year, sometimes as low as 500mm per year. The humidity during the 

wet season could be as high as 60% and as low as 10 percent during the dry season. Greenhouse farmers in 

the South of the country target filling in the gap for fresh produce markets in the Lagos, Rivers, Delta, and 

Anambra states. The farmers in the North service the major vegetable markets in Abuja, Plateau, Kano, and 

Kaduna with small pockets of supplies going to the Northeast regions (Yobe & Borno).

This distinction in climatic conditions reflects in the differences in the type of greenhouses used for these 

locations. Also, while growing the crops in the two regions the pest pressure and diseases experienced by 

farmers in the regions vary as well as seasonality in planning their productions. For example, during the dry 

season, the low humidity means farmers in the northern part of the country can grow tomatoes in protected 

cultivation areas successfully while

“Last year we lost a lot of 
money to non-germinating 

seeds” – 
Mrs Zakari CEO Numo 

Farms
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avoiding the hottest months of February -March. In comparison, to those in the southern part of the country 

during the on-set of the dry season (December – March), the warm weather and high humidity make 

farmers in the protected cultivation struggle to grow tomatoes successfully. Farmers in the South typically 

focus on starting tomatoes from March. The high level of pests and diseases especially white flies affect their 

production so badly that most farmers totally avoid growing tomatoes during the dry season in the southern 

part of the country. The ability to grow vegetables all year round is cited as a key factor in investing into 

greenhouse farming, these gaps in production requires farmers to therefore adapt. The survey reveals that 

44% of the respondent were willing to invest in technology to mitigate these challenges. Field visits showed 

farmers using manually placed shade nets to reduce sunlight intensity, low tech fans and incorporating 

vents into their structures to allow for better air circulation.

Diseases and soil Challenges

Protected cultivation in theory is meant to give a farmer a better chance at reducing, if not eliminating pests 

and diseases. Yet 24.62% of respondents pointed towards management of pests and diseases as factors 

limiting their yields and potential financial returns. Some of them pointed towards soil borne pathogens 

while some highlighted pest-transmitted diseases (particularly white flies). The pressure and prevalence of 

these pest and diseases varied across the country and according to season. Soil borne diseases like 

nematodes and bacterial wilt ranked high amongst the worst culprit for loss of income in greenhouse farms. 

Few farmers have adopted soilless media and using resistant or tolerant seeds varieties while the majority of 

the greenhouses which are low-tech structures rely on heavy use of nematicides, soil sterilization, 

solarization and using growbags to avoid this challenge. The latter options are extremely time-consuming 

and tedious while the former requires significant investment in soil-less media and fertilizers to provide the 

needed crop nutrition. Chemical crop protection are the prevalent options for controlling pest with limited 

availability of biological and organic-based inputs as well as limited knowledge on integrated pest 

management.

Competencies and Expertise of Personnel

The infancy of the greenhouse industry is one of the reasons why there is insufficient quality and skilled 

workforce. Workers and managers need to be trained in the processes for growing under protected 

cultivation.  Most of the capacity developed so far in the industry can be linked to private extension and 

consultancy companies. There is a lack of standardized qualification for greenhouse managers and 

competency levels are usually widely varied. Farmers usually get their production protocols from personal 

research and peer-to-peer knowledge sharing via social media platforms. 
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Low tech tunnel supply companies like Dizengoff have been able to train workers and agronomists to 

support their customers. These agronomists are usually provided in a bundled deal with the procurement of 

a one thousand sqm of greenhouse low tunnels. Soilless farmlab in Ogun State is another company that 

offers a 360 extension and support service to their clients with a focus on low tech greenhouses to high-end 

soillesss cultivation systems. There is a project by Greenport Nigeria aimed at improving the quality of skills 

that greenhouse operators possess.

Most respondents to the survey and focus group discussions mentioned the huge gap in training on the 

practical aspects of greenhouse management. There is also a need to developing standardized knowledge 

and competencies focused on protected cultivation in tertiary institutions.

Energy Utilization and Climate Aspects of Production

Greenhouse farmers in Nigeria rely heavily on fossil fuel (diesel and petrol) generators to power their farm 

activities. This reflects the large energy deficit in the country due to a struggling national power grid. Also, 

another factor is farm locations, because greenhouse farms are typically located in the rural areas and 

outskirts of the major cities which are off grid or under served. 44 % of farmers relied solely on these 

generators while 23.1% used a mix of generators and national grid. The use of solar photo voltaic or other 

forms of renewable energy was extremely low amongst the protected cultivation space. Currently less than 

10% of greenhouse farming ventures have invested into renewable energy sources. The main energy 

requirements are for irrigation - pumping water from ground wells to suspended reservoirs and running the 

fertigation pumps and climate control systems in more high-tech greenhouses. On the average, farmers are 

spending N25,000 per month for small green houses on energy cost to run their farm activities. Energy is 

also considered the second highest cost driver in protected cultivation production. Efficient water utilization 

is seen as a positive and attractive feature of growing vegetables in greenhouses. 85% felt they improved 

their water use efficiency since moving from open field production to greenhouse farming.
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Value-chain, Consumption and Services 

Access to market

The market for greenhouse vegetables in Nigeria is mainly formal supermarkets. The demand for high 

quality and exotic vegetables produced in greenhouses are usually from this market segment. Hotels, 

restaurants, and hospitality-based businesses account for the next highest demand for greenhouse 

produce. Access to market is ranked as the least of worries for greenhouse farmers. Only a small fraction of 

the respondents (9.23%) mentioned this as a source of concern to them. The socio-economic profile of 

greenhouse farmers explains the entrepreneurial approach by these farmers in assuring their market 

channels before production. Farmers typically establish direct contact with these outlets and negotiate 

prices and terms of supply. Currently, there is a lack of standardization for these produces in terms of quality 

grading, traceability, and safety certifications. A few aggregators and traders are currently in the eco-

system and play a very vital role in the growth of the sector.

During the FGDs and farm visits, greenhouse farmers clearly felt they were taking on too much risk and 

responsibilities. Managing the greenhouses and coordinating their sales agreement with multiple hotels and 

supermarkets as clients was taking a toll on their business. It becomes hard to manage primary production 

and handle sales. This is the niche the aggregators occupy. Twenty-four percent of these farmers use these 

intermediaries/marketers/aggregators. Some of the extension service providers offer a 360 deal where 

they support with training, technical support and off take of produce. These aggregating businesses are at 

early stages just like the overall protected cultivation space and already show commitment to working 

closely with greenhouse farmers. 63% of these aggregators pointed towards consistency in supply of fresh 

produce as their main challenge. As they are filling in a market demand that supermarkets traditionally 

sourced through import from countries like South Africa, they needed to show consistency in supply to build 

more trust in their capacity. Companies like Malfil Veggies, Larde-Brass all highlighted the needs for 

greenhouse farmers to keep consistency in quality of supply and in availability to avoid stock out.

Factors important to produce buyers.
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The major crops of focus are tomatoes, bell peppers, cucumbers, and leafy greens like lettuces. There are an 

estimated 1200 tonnes of greenhouse tomatoes harvested weekly, with peppers and cucumbers are
estimated at about half that volume (700 tonnes/week) across the major greenhouse farms in the country. 

In addition to the supermarkets that purchase these products, the aggregating businesses are expanding 

the market using innovative methods like web-shops, semi-formal vegetable outlets in open local markets. 

Pop up farmer's market events are also innovative ideas greenhouse farms use to reach their client bases 

directly. Dedicated vegetable farmer's market in the urban cities is very interesting opportunity to boost this 

subsector of horticultural produce. This model was piloted with continued success at the Abuja Farmer's 

market which take a large volume of greenhouse farm produce grown around Abuja, Nasarawa and other 

North Central states.

In terms of crop choices, 54 percent of our survey respondents signified interest in producing more 

tomatoes while 31 percent indicated for more peppers and 15 percent indicated interest in producing more 

lettuces and leafy greens due to the demand. The survey shows a weekly demand with over 53 percent of 

these open market actors selling a minimum of 1000kg of tomatoes weekly, while 46 percent sold below 

2000kg being the highest weekly tomatoes demand cap. Results for pepper showed 69.2 percent of 

respondents selling approximately 1000kg and 15 percent sold less than 2000kg, cucumbers also reflected 

69 percent to meet a 1000kg weekly demand and 23 percent less than 2000kg demand. Lettuces and leafy 

green were sold at less than 1000kg weekly demand by 92 percent of the respondents and less than 2000kg 

weekly sales by 7.7 percent. This clearly shows a steady trend in the demand rate of greenhouse produce as 

majority of the market actors achieved at least one tonne in each vegetable assortment from the 

greenhouse space. This position was also supported in the responses gotten from the question “what 

greenhouse products are highest selling in the market” where tomatoes got a 61 percent market share of 

greenhouse produces and pepper got a 39 percent share, going further to buttress the point of tomatoes 

being the highest crop to be sold.

Chart of produce off-takers.
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Based on analysis from the survey questionnaire, the value-chain is rapidly growing in the Southwest than 

any other region in the country. Thirty-eight percent of the value-chain actors were from that region 

followed by the north central with 31% and northwest 23%, while the other three regions shared the 

remaining 8%. Key cities for greenhouses in Nigeria are Ogun, Lagos, Abuja, Nasarawa, Kano and Plateau 

state. Majority of those found in Kano were focused on seedling production for openfield farmers.

Post Harvest Handling

Post-harvest management in the greenhouse space is more developed that the open field vegetable 

farmers. Over 90% of the farms visited during the field visits and personal interviews had adopted the use of 

plastic crates for handling and transporting their produce. Most of these plastic crates were owned by the 

farms and not leased. Other aspects of post-harvest management are still underdeveloped. Very few farms 

had standard designated pack-house facilities for cleaning and package of produce after harvest. Most 

produce are supplied in loose forms after harvest, cleaning and weighing on crates. Cucumbers (Beit Alpha 

variety) was the only crop that most of the farmers did some level of post-harvest packaging using plastic 

bags to pack them in 1kg units. The bigger high-tech farms all had post-harvest spaces while the smaller 

farms pushed those responsibilities unto the intermediaries and indeed the supermarkets. The aggregators 

and service providers all saw the need for cold-chain storage facilities and agro-logistic solutions but 

currently exceedingly rare to find. From the FGD discussion, aggregators believe that investment into 

modern pack-house facilities is too high for their businesses but willing to use shared facilities provided by 

government or lease commercial packhouses for their activities if available. This is shown in more detail in 

table of this document where feedback from FGD is discussed.

Investment Trends in Greenhouse Vegetable Value-chain

There is a clear increased interest in the greenhouse farming sector for Nigeria. There has been a consistent 

increase in the number of greenhouse tunnels installed in the country. Eighty-five percent of those 

interviewed in the rapid assessment see greenhouse farming as having a great future in Nigeria. There is 

still a slight reservation in possibility of the sectors growth though as 31% of our respondents agreed that 

the increase in price of fertilizer made greenhouse business model a bad investment. 31% also agreed that 

due to high cost of greenhouse inputs and lack of increased value in the produce, the market has become 

unfavorable, leaving the farmers with very slim margins. These sentiments were clearly echoed during the 

focus group discussions (FGD).
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The removal of import du es on greenhouse equipment by the government and the clear evidence of its 

productivity and ability to fill a niche market in the vegetable sector still makes it an attractive area for 

investment. Private funds and personal savings are the key sources of investment in the sector currently 

with little financial support from financial institutions or government-based subsidies to support protected
cultivation investors. There is a clear need to regulate the sector and protect investors from un-certified and 

unscrupulous input salespersons who supply the inappropriate forms of protected cultivation technologies. 

On the average, it cost €32/sqm to purchase a low-tech greenhouse tunnel with irrigation. This could rise to 

as high as €75/sqm for high-tech climate-controlled installations. Based on average yield of ninety-one tons 

per hectare obtained in greenhouses across Nigeria, a gross return of €18-20/sqm per cycle can be 

expected. The annex of this document contains estimates of productions (EOP) for the three main crops of 

interest as well as detailed capex and opex indicators.

Policy, Coordination and Regulation Subsidies, Support, and Extension Services

The quality of extension services offered to greenhouse farmers is rated incredibly low. An estimated 78% of 

greenhouse farmers interviewed felt the extension support they received was poor or extremely poor. This 

has a highly negative impact on the sector as most (51%) of the players in the space resort to personal 

research and personal effort to get the needed knowledge and information required to manage their 

productions. Acquiring knowledge in silos like this leads to a wide variation of production methods 

employed. The tendency to pick un-validated methodologies or growing strategies that do not align with the 

climatic needs of their locality is common.

Support from Government and extension agents
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Government subsidies targeted towards protected cultivation are currently non-existent as, much of the 

effort in the sector is seen to be coordinated by the players in the eco-system. The support from 

development partners, NGOs and donors are also very low with only 15% of the respondents receiving any 

form of technical support.

Farmer Groups, Coordination & Organizations

Protected cultivation associations are still at a very early stage of development in Nigeria, and this is evident 

with how weakly structured farmer groups are. Most of players in the sector rely on social media groups like 

WhatsApp platforms to keep connected. Eighty-three percent of the farmers in this sector are not members 

of any form of cooperative or farmer groups but at least 4 in 10 greenhouse farmers are part of a dedicated 

protected cultivation group on social media. There are little business networking events focused on 

greenhouses or general horticulture. This leads to farmers in this sector not having the needed numbers to 

influence policies or develop proper advocacy activities. During the FGD, majority of the farmers identified a 

lack of coordination in the sector and poor flow of information within the sector as having serious negative 

impact on their ambitions to address the biggest systemic challenges facing them.

Regulatory Framework

There is currently no legal framework for registering greenhouse equipment and input sellers or for the 

service providers in this sector particularly the training consultants. Over half the respondents believe the 

regulation of the sector is poor.

Technical or financial support from NGO

Member of a greenhouse association or cooperative
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Government Policies

Government policies have been deemed as counter productive and inhibiting the growth of the sector. The 

ban on fertilizer importation is seen as a big hindrance to developing the sector. Field visits showed 

correlation with this data as farmers are struggling to keep up with the rising cost of fertilizers for their 

production. On a positive note, the removal of import duty by the Federal Government of Nigeria on 

greenhouses through the National Tomato policy developed in 2017 has really helped the promotion of the 

sector.

Need for Regulation in the sector
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The key findings from this study have been devolved into five sector alerts that highlights the state of 

protected cultivation in Nigeria and the recommended mitigation in the context of the HortiNigeria program. 

The various alerts are inter-linked and create an eco-system of interdependent problems that feed into each 

other to create a snapshot of the sector. These alerts as well as suggested mitigations are compiled in the 

table below.

Greenhouse cultivation has the potential to play a significant role in Nigeria's agriculture sector, providing 

increased food security, higher yields, and improved quality of crops. Despite the challenges, investment in 

the development of the greenhouse sector in Nigeria has the potential to provide significant benefits to 

farmers, the agriculture sector, and the country when the identified challenges around infrastructure for 

post-harvest management, agro-logistics, technical knowledge/capacity development, enabling policies 

that help easy access to the correct inputs are addressed.

Closing Discussion & 
Recommendations
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Overview of Rapid Assessment of Protected Cultivation; Sector Alerts
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Fertilizer Ban and Effects on Protected Cultivation

The sector is struggling to cope and face an existential problem with the challenge of the fertilizer policy of 

the government. Nigeria's recently imposed ban on certain types of fertilizers that are believed to be 

harmful to the environment has dire consequence on the sector. This ban has had a significant impact on 

greenhouse cultivation in Nigeria, as these types of fertilizers are commonly used in the greenhouse 

industry.

Impact on Crop Yields: The ban on certain types of fertilizers has led to reduced yields for greenhouse 

farmers. These fertilizers play an important role in providing essential nutrients to crops, and the ban has 

resulted in a shortage of effective and safe fertilizers for greenhouse use. This has led to reduced growth and 

lower yields for greenhouse crops, which has had a negative impact on the profitability of greenhouse 

farming.

Costs: The ban on fertilizers has also resulted in increased costs for greenhouse farmers. Many farmers 

have been forced to switch to more expensive and less effective fertilizers, which has increased the cost of 

production and reduced profitability.

Challenges for Small Farmers: The impact of the fertilizer ban has been particularly challenging for small 

farmers. These farmers often have limited resources and are unable to absorb the increased costs 

associated with the ban. This has led to a reduction in the number of small farmers engaged in greenhouse 

cultivation, which has had a negative impact on the overall industry. 
The ban on certain types of fertilizers has had a significant impact on greenhouse cultivation in Nigeria. The 

ban has resulted in reduced yields, increased costs, and challenges for small farmers. The government 

needs to reconsider the ban and find alternative solutions that will protect the environment and support the 

growth of the greenhouse industry in Nigeria.
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Impact on Yields: A direct consequence of the ban is reduced yields and low-quality crops, which can 

negatively impact the profitability of greenhouse farmers. This can result in decreased investment in 

greenhouse cultivation, leading to reduced production and food security.

Increased Costs: In the absence of fertilizers, farmers may have to rely on alternative, often more 

expensive, methods to meet the nutrient needs of their crops. This has increased the cost of production and 

reduced profitability, making greenhouse farming less attractive to farmers.

Lack of Innovations: Fertilizer research and development play an important role in the agriculture sector, 

and a ban on their use can limit the potential for innovation and the adoption of new technologies. This can 

be a barrier to the growth and development of greenhouse farming in Nigeria. A concerted effort towards
boosting local blending and manufacturing of enhanced performance fertilizer is required. FEBSAN the 

flagship association for fertilizer blenders in Nigeria need to be stimulated through research and innovation 

towards filling this gap for horticultural grade fertilizers.

Impact on Soil Health: The overuse of fertilizers can lead to soil degradation, but without their use, soil 

fertility may decline, resulting in reduced crop productivity overtime. This highlights the importance of 

balanced and sustainable fertilizer use, which can support both soil health and crop productivity.

The ban on fertilizer use can have a significant impact on greenhouse cultivation in Nigeria, affecting yields, 

costs, and soil health. It is important for the government and stakeholders to consider the implications of 

such a ban, and to find alternative solutions that support sustainable and productive greenhouse farming. 

This may include measures to regulate the use of fertilizers, promote balanced and sustainable use, and 

provide alternative sources of nutrients for crops.

Renewable Energy and Protected Cultivation
The energy costs for running greenhouse farms in Nigeria are significant. This is the third most important 

cost driver for the production cost of vegetable farmers in protected cultivation. Investment in renewable 

sources of energy particularly solar is of great importance towards ensuring continued sustainability of the 

sector in the country. A combination of solar/photovoltaic solutions with protected cultivation would provide 

an environmentally friendly and economical approach towards solving the energy crisis bound to affect the 

sector with the expected increase in prices of fossil fuel in Nigeria with the planned removal of subsidies for 

petrol and diesel. Solar energy solutions would not just play a key role in helping greenhouses get energy for 

pumping water for irrigation and running the climate control systems, but also energy to store and run 

affordable cold storage facilities.

Biological Crop Protection
The need for increased investment and research into biological crop protection inputs is clear from this 

study. Majority of the agro-dealerships interviewed are interested in stocking bio-based and organic inputs 

but do not have the right linkages to companies and manufacturers of inputs with proven efficacy on the 

field. Understanding the various types of modern biological-based crop protection available globally would 

be important for the agro-dealers and input providers as well as re-training on usage of these inputs. 

Vegetable farmers in general have struggled with various diseases and pests that are showing stronger 

tolerance and resistance to conventional pest control inputs. Pests like Tuta Absoluta, while not a major 

worry for greenhouse farmers have proven to be high on the challenges faced by farmers in various parts of 

the country. Thrips and soil-borne pathogens have also been highlighted by farmers and these all require 

novel approaches that are safe for the farmer and in line with the expectations of a growing demand for 

healthy locally made vegetables.
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Protected Cultivation's Role in Transforming Nigeria's Horticultural Sector:
• Enhanced Crop Yield: Greenhouses provide a controlled environment that allows for optimal growth 

conditions, leading to higher yields. This results in increased productivity and profitability for 

farmers.
• Increased Food Security: Greenhouse cultivation helps address Nigeria's food security challenges, 

by providing a steady and reliable source of fresh produce throughout the year.
• Reduced food systems Losses: The enclosed nature of greenhouses reduces crop losses due to 

pests, diseases, and environmental stress.
• Creates job opportunities for youths: Protected cultivation offers great employment opportunities 

for the young populations particularly graduates from tertiary institutions taking their first steps into 

agribusiness.
•  Makes agriculture attractive for the younger generation.

Recommendations

1. Intensified and sustained advocacy effort should be made on policy makers to ensure a review of the ban 

on fertilizers and consider providing alternative solutions that will protect the environment while also 

supporting the growth of the greenhouse industry.
2. Investment into research and development should be increased to find locally manufactured alternative, 

safe, and effective fertilizers for greenhouse use.
3. HortiNigeria should provide dedicated support in practical aspects of greenhouse production 

competencies as well as agribusiness training for the greenhouse industry in Nigeria.
4. Liaise with tertiary institutions to develop a protected cultivation curriculum for students and intensify 

research into locally suitable systems that can be adopted in the country
5. HortiNigeria should work with the private sector to improve access to financing for greenhouse farmers 

due to the peculiar nature and large amount of capital required for setup and operations in the sector. 

Consider stimulating venture capital investment in the sector.
6. Support the formation of greenhouse farmer groups, cooperatives and Increase business-to-business 

networking opportunities for them and information sharing platforms.
7. Incubate and support fresh produce aggregation and marketing businesses that would create more pull 

and demand for greenhouse produce.
8. Develop a clear roadmap towards combining climate smart innovations, particularly in linking renewable 

energy sector to greenhouse farming, this can be achieved by investing into market-building activities 

e.g. developing a digital platform for B2B matchmaking of companies in the horticultural sector with 

companies in the renewable energy space to create interesting solutions for greenhouse farmers.
9. Develop a clear strategy towards increasing female inclusion in protected cultivation eco-system in 

Nigeria
10.Stimulate and support input providers/agro-dealers in expanding biological crop protection products by 

building partnerships with producers globally and supporting research into local production.
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Greenhouse cultivation has the potential to play a 

significant role in Nigeria's agriculture sector, 

providing increased food security, higher yields, 

and improved quality of crops with the right 

investment into safer inputs, agro-logistic and 

post-harvest technologies as well as enabling 

environments to support investors in the sector.
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ANNEX
Estimates of Production for Key Crops in Greenhouse
EOP & GROSS MARGINS FOR GREENHOUSE TOMATO PRODUCTION 
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EOP & GROSS MARGINS FOR GREENHOUSE BELL PEPPER PRODUCTION 
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EOP & GROSS MARGINS FOR GREENHOUSE CUCUMBER PRODUCTION
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SAMPLE COST OF GREENHOUSE INSTALLATION
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STAKEHOLDER MAPPING OF PROTECTED CULTIVATION IN STUDY AREA
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FEEDBACK FROM THE PUBLIC PRESENTATION HELD ON THE 12TH 

OF FEBRUARY 2023 IN ABEOKUTA OGUN STATE

Below is feedback from panelists and participants at the public presentation of the report on protected 

cultivation:

1. The Director of Horticulture at the Federal Ministry of Agriculture and Rural Development committed to 

supporting the development of a protected cultivation policy document. He also emphasized that they 

will be needing technical inputs and support in developing the strategy document, exposure, and more 

information about the sector, especially the pain points of the actors along the value chain. He also 

suggested fact-finding missions to and discussing trade missions to Morocco and Netherlands

2. Currently, the support given by the Ministry of Agriculture is mainly input supply to farmers, but these 

inputs are suited for open-field farmers and not relevant to farmers working in protected cultivation

3. To enhance interaction between protected cultivation actors, the government, and other policymakers, 

there is a need for the establishment of a protected cultivation association not “cooperatives”. The 

association will serve as a means of interaction between the government and operators of the protected 

cultivation value chain. In addition, the association will encourage more collaboration and knowledge 

sharing among actors in the value chain.

4. The protected cultivation actors noted that there is a disconnect between the performances of the 

people in the protected cultivation sector and other actors in the sector like academia and 

policymakers. More synergy and interaction are encouraged between them.

5.  While sourcing for funding, it might be a better option to get funds from the Bank of Industry than 

sourcing for funds abroad considering the exposure to foreign exchange fluctuation a ached to foreign-

sourced funding

6. Considering that the climatic conditions in the country vary, it is essential that seeds and inputs 

developed by the academia and other research institutes should be tested around the country in the 

different climatic conditions to ascertain the performance and viability of the seeds under various 

weather conditions

7. It was noted that the government has reimposed a 20% duty on greenhouses. Local substitutes are 

recommended especially for the steel components of greenhouses

8. Campaign and lobby for duty waivers for greenhouse components and replacements parts

9. Continuous publicity and glamorizing of protected cultivation to attract participation from the youth
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