Analysis of Factors Influencing Orange Flesh Sweet Potato Adoption Among Smallholder Farmers in Sierra Leone 


Abstract
This study examined the factors influencing the OFSP adoption among smallholder farmers in Sierra Leone. Logistic regression was used to examine factors affecting the adoption of improved sweet potato varieties of Sierra Leone. A multi stage sampling was used to select 200 sweet potato farmers from five major districts. The data was collected on the socio-economics characteristics, rate of adoption, determinants of adoption and drivers and barriers of adoption of improved sweet potato farmers using android devices programme with the census and survey processing system (CSPro. 6.3) software package. The data was analysed using descriptive statistics. The result suggested that there was higher magnitude of adoption in the treatment area than the control area, this was as a result of the NARC research activities on OFSP genotypes. Result suggested that the socio-economics factors that significantly influence the probability of adopting at least one improves sweet potato variety of the study area were; marital status, educational level, household population, main crop cultivated and sweet potato production cycle. Also, the result suggested that the probability of sweet potato farmer to adopt one improve sweet potato variety was determined by farmers’ access to extension services, access to loan and belongingness to an ABC. The three major drivers to sweet potato adoption were; easy access to land, high consumers demand and knowledge and experience in sweet potato, while the three major barriers of sweet potato adoption were; lack of finance, lack of agricultural inputs and pests and diseases. The access to agricultural extension services and the socio-economics characteristics significantly influenced the adoption of improved sweet potato varieties.
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1.0.  Introduction
Sweet potato (Ipomoea batatas) is a vital food crop in Sub-Saharan Africa (SSA), serving as an important source of both energy and essential nutrients. While the starchy roots are widely consumed in various forms, contributing to dietary energy intake and food security, the leaves are frequently used as a leafy vegetable and incorporated into traditional dishes, particularly in Sierra Leone. The leaves of sweet potato are nutritionally valuable, being rich in micronutrients and a notable source of protein, containing approximately 2.7–3.4 g per 100 g of fresh raw leaves [1]. Additionally, sweet potato leaves and roots contain significant amounts of beta-carotene—around 800 μg/100 g—which contributes substantially to the daily dietary requirement for vitamin A, meeting up to 86% of the requirement in Asia and approximately 80% in Africa [2]. This dual role of sweet potato as both a root and leafy vegetable underscores its importance in promoting nutritional security in the region.
Sweet potato roots are consumed in a variety of forms in Sierra Leone, including boiled, fried as chips, roasted, or prepared as porridge. In many countries across Sub-Saharan Africa (SSA), the most preferred cultivars are those with high dry-matter content (28–30%) and minimal sweetness [3]. However, these high dry-matter, low-sugar varieties generally have lower nutritional value compared with orange-fleshed sweet potato (OFSP) cultivars, as they contain reduced levels of carotenoids [4].
OFSP varieties, which are rich in β-carotene, possess significant potential to mitigate vitamin A deficiency (VAD) among children and lactating mothers. Depending on the variety, 100 g of sweet potato roots can supply sufficient β-carotene to provide between 0 and 100% of the recommended daily allowance of vitamin A, which is at least 350 µg per day for infants and 400 µg per day for young children [5]. Sweet potato roots are primarily composed of carbohydrates, which constitute approximately 80–90% of the dry matter. These carbohydrates include varying proportions of starch and soluble sugars, with smaller amounts of pectin, hemicellulose, and cellulose [6]. Fresh roots typically contain 25.6–30 g of total carbohydrates per 100 g and 1.0–1.7 g of protein per 100 g [7].
The successful adoption of vitamin A-rich or biofortified crops, such as OFSP, largely depends on consumer and producer acceptance [27]. For producers, factors such as yield potential, disease resistance, drought tolerance, and marketability influence adoption decisions. For consumers, willingness to incorporate new varieties into the diet is affected by sensory attributes, including taste, texture, and particularly colour changes associated with provitamin A enrichment, as seen in OFSP varieties.

Sierra Leone experiences one of the highest rates of child mortality and malnutrition globally, with approximately 17% of children aged 6 months to 5 years suffering from vitamin A deficiency (VAD). VAD not only contributes to childhood blindness but also increases susceptibility to severe infections such as malaria and measles. Orange-fleshed sweet potato (OFSP) has been demonstrated to effectively combat VAD and malnutrition in children under five.
Historically, sweet potato breeding at the Njala Agricultural Research Centre (NARC) focused primarily on white-fleshed varieties. Recognising the potential of OFSP to address VAD, genotypes were introduced to NARC in 2013 from HarvestPlus–Burkina Faso, the International Institute of Tropical Agriculture (IITA)–Nigeria, and the International Potato Center (CIP)–Kenya. These genotypes were evaluated and characterised during the 2021 and 2022 cropping seasons at the Njala on-station research site, with assessments focusing on pest and disease resistance, root yield, organoleptic quality, and carotenoid content.
Following preliminary evaluation, six OFSP genotypes were selected for multi-locational trials across NARC on-station sites, including Njala, Sumbuya (Bo District), Serabu (Kenema District), Maforay Kola Tree (Bombali District), and Ogoo Farm (Western Rural Area) during the first and second cropping seasons of 2023. Subsequent evaluation identified three elite OFSP genotypes based on superior pest and disease resistance, high root yield, favourable organoleptic properties, carotenoid content, and other desirable consumer traits.
These selected genotypes, alongside the widely cultivated white-fleshed variety ‘Kabia’, were further evaluated through farmer-led participatory on-farm trials under both fertilised and non-fertilised conditions during the 2024 cropping season. At harvest, participating farmers assessed and ranked the OFSP genotypes relative to the Kabia variety. Vines of the most promising OFSP genotypes were distributed to farmers to facilitate further multiplication, adoption, and dissemination, thereby promoting both nutritional security and sustainable sweet potato production in Sierra Leone.

[bookmark: _Toc511734875]1.2 Problem Statement and Justification
The adoption of research-generated technologies to achieve intended impacts remains a critical concern in agricultural research. In the context of orange-fleshed sweet potato (OFSP), despite its nutritional benefits and desirable agronomic traits, competition with widely cultivated white-fleshed sweet potato (WFSP) varieties may pose challenges to its uptake by farmers. The rate of adoption of agricultural innovations has historically been low and is influenced by a range of factors, including socio-economic characteristics such as age, education, marital status, and household structure [8].
Resource availability and utilisation also play a significant role, with factors such as farm size, land tenure, and household income affecting the likelihood of adoption [9]. Institutional and organisational factors, including access to extension services, market linkages, and credit facilities, further shape adoption outcomes [9,10]. While numerous studies have investigated determinants of technology adoption, socio-economic and institutional influences are highly context-specific, varying across regions and over time [9]. Consequently, a thorough understanding of local circumstances, farmers’ practices, and resource constraints is essential to minimise low adoption rates.
Traditionally, adoption studies have been conducted ex-post, after the introduction of a technology, to assess uptake [8]. However, the relevance of such analyses could be enhanced through ex-ante assessments that identify potential adoption constraints prior to technology dissemination. Ensuring that recommended agricultural technologies are adopted by the intended farmer groups within defined recommendation domains should be a continuous priority throughout the research cycle. Adoption likelihood analyses, undertaken both before and during trial phases, serve as a strategic tool to maximise the probability that innovations will be embraced. Therefore, the planning, evaluation, and testing of new technologies must consider potential benefits, associated risks, and the practical ease with which different categories of farmers can integrate them into their production systems.


2.0.  Methodology
[bookmark: _Toc511734879]2.1 The Study Area
The study was carried out in five (5) districts in Sierra Leone such as; Western Area, Moyamba, Bo, Kenema and Bombali districts (Figure 1). The conditions for selecting those districts were based on the Njala Agricultural Research Centre (NARC) on-station and on-farm research activities on the OFSP genotypes.  The other factor was based on the delimitation agro-climatic zone in the country during the establishment of the on-station and on-farm trials. Among those districts, we have both the treatment and control communities where the focus group discussions (FGDs) and individual interviews were conducted.
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[bookmark: _Toc508735045]Figure 1. Map of Sierra Leone showing study locations

[bookmark: _Toc511734880][bookmark: _Toc511734881]2.2 Sampling Procedures
The sampling for this study was designed by the team; it was to operate and provides unbiased estimates with small variance. The sampling frame of the study comprised of sweet potato producers in Sierra Leone. 
 A multi-stage sampling procedure was employed to select sweet potato producers for the study. In the first stage, districts and chiefdoms for both treatment and control communities were identified using purposive sampling. Treatment communities were selected based on the presence of NARC research activities involving OFSP genotypes, whereas control communities were chosen according to their sweet potato production volume and proximity to the treatment areas, while being located in different chiefdoms.
In total, five districts were included, encompassing 30 communities—15 designated as treatment communities and 15 as control communities. The purposive sampling technique is widely regarded as appropriate in social research, as it allows investigators to focus specifically on areas that are most relevant to the objectives of the study [11].
 Second stage involved the selection of respondents from the selected communities. A total of 200 respondents were sampled (100 respondents for treatment and 100 for control communities) for individual farmers’ interviewed and a total of 10 communities for the FGDs. Two (2) communities were randomly selected for individual interviews and the one (1 community selected for FGD in both the treatment and control communities within each of the 5 districts. Listing of sweet potato producers was done in each community were the individual interviews were held. Also, random selection of ten respondents was done from the list of producers for individual interviews using structured questionnaires in each community. 
[bookmark: _Toc508735016]Table 1.  Sample size of the study
	Data collection method
	Sweet potato actor
	District
	Total

	
	
	Moyamba
	Bo
	Kenema
	Bombali
	Western Area
	

	Individual interviews
	Producer
	40
	40
	40
	40
	40
	200

	
FGDs
	Producer
	2
	2
	2
	2
	2
	10


Source: Survey Data, 2024

[bookmark: _Toc511734882]2.3 Data Collection	
Both primary and secondary data were collected for this study. Primary data encompassed both qualitative and quantitative information and were obtained through field-based methods, including focus group discussions, individual interviews, and direct personal observations. Secondary data were gathered from scientific reports, maps, and statistical abstracts, serving as supplementary sources of information [12,28].
Individual interviews were conducted using Android devices equipped with the Census and Survey Processing System (CSPro 6.3) software, a process commonly referred to as electronic data capture. A total of 15 team members participated in the data collection process. The information collected focused on several key aspects: awareness and extent of OFSP cultivation, sources of information, willingness to adopt and disseminate OFSP genotypes, and the estimated likelihood or rate of adoption among farmers.



2.4 [bookmark: _Toc511734883]Data Analysis and Presentation
Qualitative data from FGDs was analysed using non-statistical methods. This involved extracting the information and clustered it into themes and sub-themes and ranked according to priorities, weights or proportional of responses in a certain category to support the individual interviews [13]. Quantitative data from individual household interviews was transfered from CSPro to various statistical packages such as Statistical Analysis Systems (SAS 9.3), Microsoft Excel 2010 and Statistical Package for the Social Sciences (IBM SPSS Statistics 2) for analysis using different analytical tools in statistics. 
Descriptive statistic was used to analyse quantitative data related to the respondent’s awareness and level of production, source of information, willingness and means of disseminating OFSP genotypes. Inferential statistics (Logiistic Regression model) was used to determine the factors that may influence the adoption of improve sweet potato varieties.
[bookmark: _GoBack]The dependent variable used in this study was the cultivation of sweet potato varieties.  In this study, sweet potato farmer was defined as an adopter if he or she was found to be growing any improved sweet potato variety for at least 3 consecutive years. The adoption variable was measured as a binary dummy variable (1 = Farmer grows any improved sweet potato variety for at least 3 consecutive years and 0 = otherwise). The independent variables used in this study were grouped into socioeconomic characteristics (gender, age, marital status, educational level and household population, main economic activity, main crop cultivated, sweet potato production cycles) and access to agricultural inputs and services (improve planting materials, land acquisition, extension visits, agricultural training, member of ABC and access to loan).  The description of the independent variables used in the hypothesis testing was presented in the Table 2.  Logistic regression analysis was used to identify the determinants of adoption of improved sweet potato varieties adoption. Continuous and Discrete independent variables which justified the use of logistic regression model over the probit regression model. The reduced form of the logistic regression model is presented as: 
A = β0 + β1x1 + β2x2 + ɛi            Equ………….one (1)
Where, A = Adoption of improved sweet potato varieties, x1 = a vector of the socioeconomic characteristics, x2 = a vector of access to agricultural inputs and services and ɛi is the error term.
[bookmark: _Toc508735017]






Table 2. Description of independent variables and their hypothesized effect on adoption of 
Improved sweet potato varieties.
	Independent
	Description
	Hypothesized effect on adoption

	Gender
	1 if sweet potato farmer is male, 0 otherwise
	+/-

	Age
	Age of farmer in years
	
+/-

	Marital
	1 if farmer is married, 0 otherwise
	
+/-

	Educational level
	Number of years of formal education of the farmer
	+

	Household population
	Number of people in the household
	
+/-

	Main economic activity
	1 if farming is main economic activity of farmer, 0 otherwise 
	+

	Farm revenue
	Estimated annual income generated from farming activities 
	+

	Main crop cultivated
	1 if main crop cultivated by the farmer is sweet potato, 0 otherwise
	+

	Sweet potato revenue
	Estimated annual income generated from sale of sweet potato
	+

	Sweet potato production cycles
	Number of sweet potato production cycles per year
	+

	Improve sweet potato varieties
	1 if farmer has access to improve sweet potato varieties, 0 otherwise
	+

	Land acquisition
	1 if farmer acquires  land by inheritance., 0 otherwise
	+/-

	Extension visits
	1 if extension officer visits the farmer’s plot, 0 otherwise
	+

	Agricultural training
	1 if the farmer have receive agricultural training; 0 otherwise
	+

	Member in ABC
	1 if the farmer is member of ABC, 0 otherwise
	+

	Access to loan
	1 if the farmer have access to loan, 0 otherwise
	+


Source: Survey Data, 2024

SWOT analysis was used to identify major drivers and barriers to adoption of improve varieties and trading of sweet potato.






















3.0.  Results
3.1 Descriptive Analysis of the Dependent and Independent Variables
Results from the study in Figure 22 shown that majority (66.5%) of the sweet potato farmers interviewed have adopted at least one improved sweet potato varieties of the study area. From the analysis, the magnitude of adoption in the treatment area (80%) is higher than the control area (53%).  

[bookmark: _Toc508735049]Figure 2. Rate of adoption of improved sweet potato varieties
Source: Survey Data, 2024
Descriptive analysis of the independent variables (socioeconomic characteristics of the farmers and their access to agricultural inputs and services) shown in Table 3. Majority (63%) of the sweet potato farmers were male. Also, there were more male farmers interviewed in the treatment area (66%) than in the control (59%). Majority of the respondents in the study area were married. Average education level of farmers’ falled wihin primary that is, six (6) years of formal education and also, an average household population of eight (8) persons. The main economic activity of most household in the study area was farming. Farming is more common in control (82%) than in the treatment areas (76%), this implied that there are many out growers of different crops in the control than in the treatment. Sweet potato was not the main crop cultivated by most farmers in the study area, they usually practice mix farming and cropping as these would increase their livelihood. However, more farmers cultivated sweet potato in the treatment area (52%) when compared to the control (45%). On the average, farmers grow sweet potato two times a year in both the treatment and control area. 
About (88%) of farmers in the study area has access to improve varieties of sweet potato. However, a greater number of farmers in the control area (91%) have more access to improve varieties of sweet potato than the treatment (85%), the tendency of accessibility of control farmers to improved sweet potao is eminent that there are lot of sources. Inheritance is the predominant means (63%) of acquiring farmland in the study area. The number of farmers who acquired farmland through inheritance was greater in the treatment area (66%) than in the control (60%), this implied that most of these farmers in the treatment area have relatives whose farm land is always available for farming.  Extension officers visited 47% of farmers cultivating sweet potato in the study area, which comprised of 59% and 34% in the treatment and control areas respectively, this is because there is frequent visit of extension workers from research as a result of been the treatment area. Thirty-six (36) percent of sweet potato farmers interviewed did not receive any training on agricultural activities during the last two years in the study area. However, the number of sweet potato farmers who received training on agricultural activities was greater in the treatment area (46%) when compared to the control (25%), there is always a frequent training of famers from the research wing.  Majority (82%) of sweet potato farmers were members of ABCs. The membership of sweet potato farmers in ABCs in the treatment area (85%) was slightly greater than the control areas (80%), is as a result of membership of farmers within the treatment area of research. Most (82%) of the sweet potato farmers had access to loan and the percentage of sweet potato farmers who had access to loan in the treatment area (59%) was less than the control areas (73%), this is as a result of most of the farmer in the control area have financial access than the farmer in the trearment area. 
[bookmark: _Toc508735021]Table 3: Descriptive analyses of the independent variables
	Variables
	Study Area
(N = 200)
	
	Treatment
(N = 100)
	
	Control
(N = 100)

	
	Mean
	StdDev
	
	Mean
	StdDev
	
	Mean
	StdDev

	Gender
	0.63
	0.49
	
	0.66
	0.48
	
	0.59
	0.49

	Age
	38.67
	12.00
	
	40.51
	12.63
	
	36.82
	11.09

	Marital
	0.77
	0.43
	
	0.77
	0.42
	
	0.76
	0.43

	Educational level
	6.28
	5.35
	
	6.28
	5.67
	
	6.27
	5.04

	Household population
	8.20
	4.60
	
	8.01
	4.82
	
	8.38
	4.39

	Main economic activity
	0.79
	0.41
	
	0.76
	0.43
	
	0.82
	0.39

	Main crop cultivated
	0.49
	0.50
	
	0.52
	0.50
	
	0.45
	0.50

	Production cycle
	2.10
	0.76
	
	2.18
	0.76
	
	2.02
	0.75

	Access to improved variety
	0.88
	0.33
	
	0.85
	0.36
	
	0.91
	0.29

	Acquisition of farmland
	0.63
	0.48
	
	0.66
	0.48
	
	0.60
	0.49

	Extension
	0.47
	0.50
	
	0.59
	0.49
	
	0.34
	0.48

	Agricultural training
	0.36
	0.48
	
	0.46
	0.50
	
	0.25
	0.44

	Member of ABC
	0.82
	0.38
	
	0.85
	0.36
	
	0.80
	0.40

	Access to loan
	0.66
	0.47
	
	0.59
	0.49
	
	0.73
	0.45


Source: Survey Data, 2024

[bookmark: _Toc511734891]3.2 Determinants of Improved Sweet Potato Variety Adoption: Logistic Regression
One improve sweet potato variety in the study area.  From the results, the Logit model was used to examine the factors affecting the adoption of improve sweet potato varieties of Sierra Leone (Table 4). All the F-test showed that the models were statistically significant at 1% level of probability. The regression coefficients (R2), likelihood ratio chi-square (LR: X2) and probability (LR: Pr > X2) showed that the overall models were fitted for the study, treatment and control areas. The independent variables used in the model were collectively able to explain the farmers’ decision on adoption of improved sweet potato varieties of Sierra Leone.  Both socioeconomic characteristics and access to agricultural inputs and services significantly influenced the adoption of at least; one improved variety of sweet potato.
The socioeconomic factors that significantly influenced the probability of adopting at least one improves sweet potato variety in the study, treatment and control areas were marital status, educational level, household population, main crop cultivated and sweet potato production cycle. Holding all other factors constant, the sweet potato farmers who are married would likely adopt at least one improve sweet potato variety when compared to their un-married counterparts. Farmers who are married are more responsible in decision- making than their counterparts. 
[bookmark: _Toc508735022]Table 4. Determinants of improve sweet potato varieties cultivation: Logistic Regression
	Parameter
	Study Area
	
	Treatment Area
	
	Control Area

	
	Estimate
	Std Err
	 
	Estimate
	Std Err
	 
	Estimate
	Std Err

	Intercept
	-3.9748
	1.3149
	
	-5.4483
	2.4063
	
	-6.0014
	2.3916

	Gender
	-0.6963
	0.4865
	
	0.7817
	1.1712
	
	-1.1664
	0.7215

	Age
	0.0138
	0.0179
	
	-0.0467
	0.0339
	
	0.0247
	0.0317

	Marital status
	1.4977 ***
	0.5165
	
	2.7241**
	1.096
	
	1.5545*
	0.9062

	Educational level
	0.0939 **
	0.0448
	
	0.2712**
	0.1175
	
	0.1064
	0.0731

	Household population
	-0.1833***
	0.0498
	
	-0.2937***
	0.1175
	
	-0.2325***
	0.0853

	Main economic activity
	0.618
	0.5467
	
	2.6054**
	1.1502
	
	0.4838
	0.9856

	Main crop cultivated
	0.8472*
	0.4558
	
	2.1033*
	1.2693
	
	0.641
	0.6646

	SP production cycle
	1.5982***
	0.3281
	
	2.6175***
	0.9011
	
	1.8982***
	0.5167

	Access to improve variety
	0.219
	0.6326
	
	-0.9588
	1.256
	
	2.096
	1.5673

	Land acquisition
	0.3767
	0.4354
	
	1.2671
	0.9112
	
	0.3286
	0.7091

	Extension visits
	1.981***
	0.5404
	
	1.9212*
	1.0359
	
	1.209
	0.8527

	Agricultural training
	0.7115
	0.5326
	
	1.173
	0.9764
	
	0.0862
	0.8449

	Member in ABC
	3.4271***
	0.7831
	
	4.5536**
	1.6288
	
	2.7264**
	1.1768

	Access to loan
	1.1701***
	0.4624
	
	1.0567
	0.9944
	
	2.5146***
	0.8225

	Model characteristics
	
	
	
	
	
	
	
	

	N
	200
	
	100
	
	100

	R2
	0.4331
	
	0.4293
	
	0.516

	LR: X2 (14)
	113.5237
	
	56.0864
	
	72.5772

	LR: Pr> X2
	< 0.0001
	
	<0.0001
	
	<0.0001


***, **, and * denotes significance at 1%, 5% and 10% respectively; SP: sweet potato
Source: Survey Data, 2024
In the study area, the probability of sweet potato farmer to adopt one improve sweet potato varieties is determined by farmer’s access to extension services, access to loan and belongingness to an ABC. Holding all factors constant, sweet potato farmers who have access to extension services would likely adopt improve sweet potato varieties of the treatment area rather than in the control. Most farmers in the treatment area had contacts with extension agent from NARC during which they might have heard of improve sweet potato varieties more especially the OFSP varieties. In confirmation, [14] reported a positive relationship between extension services and technology adoption. Sweet potato farmers who are members in ABCs would likely adopt an improved sweet potato variety in both the treatment and study area when all factors are held constant. 

[bookmark: _Toc511734892]3.3 Drivers and Barriers to the Sweet Potato Production
Figure 3.The SWOT analysis of the factors considered by farmers’ sweet potato production. The strengths and weaknesses are characteristics intrinsic to the farmer, whilst opportunities and threats considered being the external factors that condition the balance between strengths and weaknesses. 

[bookmark: _Toc508735050]Figure 3. Analyses of drivers and barriers to sweet potato production
Source: Survey Data, 2024

[bookmark: _Toc511734893]3.3.1 Drivers
Farmer’s easy access to land, their knowledge and experience and the availability of labour were the three main strengths. The high demand of sweet potato products (roots and leaves) by consumers, availability of improves varieties and markets were the three main opportunities that would enable sweet potato farmers adopt improve varieties. The combination of strength and opportunities helped identified the main drivers for increasing sweet potato production:
· Easy access to land and labour for the cultivation of sweet potato throughout the year. 
· High consumer demand and easy access to markets for sweet potato products.
· Farmers’ knowledge and experience in sweet potato production.

[bookmark: _Toc511734894]3.3.2 Barriers
Lack of finance, agricultural inputs (tools and agrochemicals) and information on improved sweet potato varieties were the three main weaknesses, whilst pests, no external funding from public and private institutions and diseases were the three main threats that would hinder the sweet potato production. Threats and weaknesses help to identify the main barriers hindered the production of sweet potato in the study area. In this regard, policy suggestions are provided to overcome them (Table 5).
[bookmark: _Toc508735023]Table 5. Policy recommendations to overcome the key barriers to the adoption of improved sweet potato varieties.
	Main barriers
	Policy recommendations

	Lack of finance
	Targeting specific policy measure that would remove the barriers hindering farmers’ access to credit facilities from formal financial institutions. 

	Lack of agricultural inputs 
	Provide subsidies agricultural inputs (tools, equipment and agrochemicals) that would enhance sweet potato productivity.

	Pest and diseases infestation
	Investment by the public and private sector in research projects aimed at breeding improve sweet potato varieties that are resistance or tolerance to pest and diseases.

	Lack of information on improved sweet potato varieties
	Strengthen research, extension and farmer linkages for the dissemination of information on improved sweet potato varieties. 


Source: Survey Data, 2024


4.0.  Discussions of Results
From figure 2, Farmers in the treatment areas were supplied with OFSP varieties with follow-up activities on agronomic training and extension visits by NARC outreach and extension officers. This may have influenced the higher percentage of sweet potato farmers who had access to improve sweet potato varieties, agricultural training and extension visits in the treatment areas. It also implies that sweet potato farmers with access to information through contact with extension workers are the ones who are more likely to adopt improved varieties.
 From the result in Table 3, majority of the sweet potato farmers interviewed were male. This implied that male dominated the sweet potato farming in the study area. This finding was in consonance to that of [15] where the percentage of the respondents dominated by male. The age range of the sweet potato farmers’ falls within the youth age. This result was similar to the findings of [16], [15], [17] who found that maize farmers were within 30-35years. Similar to the finding, [18] found a mean age of 40.9 among the rural farming household in Abia State, Nigeria. Majority of the sweet potato farmers in the study area were married. This implies that married people concentrate on sweet potato farming probably to provide food for their family members. This finding was similar to that of [19] who find that majority of the farmers were married. The results also showed that majority of the respondents have low level of education. This finding is in consonance with the findings of [17] who found low level of education among maize farming.  There is an increase in the household size of most of the sweet potato farmers in the study area, increase the labour force of that particular family and also increases the size of firm land to crop and hence  there is high probability of adoption of improve sweet potato varieties. Also, majority of the respondents owned their farm land by inheritance. This indicates that land acquisition by inheritance was the most common way of acquiring farm in the study area. Lack of funds might be responsible for this finding. 
According to table 4, The ability to take decision is a critical factor in determining the adoption of a new technology. Large family size negatively influences the probability of adopting improved sweet potato varieties of both the treatment and control areas when other factors are held constant. The result of this study contradicts [20] who reported that, large household sizes may be associated with higher labour endowment and thus such households are more likely to adopt new technologies. An increase in the crop production cycle by one cropping season positively increases the adoption of improve sweet potato varieties of both the treatment and control areas when all factors are held constant. Sweet potato vines are easily perishable; therefore, the continuous cultivation of sweet potato throughout the year was a requirement for the maintenance and sustenance of improve varieties. The bottleneck was dry season cultivation (IVS) was constrained by high labour requirement for irrigation. An increase in education by one (1) year of formal learning and cultivating sweet potato as a main crop positively increases the probability of adopting improve sweet potato varieties of only the study and treatment areas when all other factors are held constant. Previous study by [21] showed a significant relationship between the educational level of the household head and the adoption of improved technologies. The level of education of a farmer increases his ability to obtain; process and use information relevant to adoption of a new technology. Sweet potato farmers who consider farming as their economic activity and sweet potato as their main crop would likely adopt one improve variety only in the treatment areas where there is HKI OFSP project intervention. This signified that sweet potato is now becoming an important food and cash crop in the treatment area and it may be attributed to the introduction of OFSP varieties of the treatment areas.
 According to [22], farmers who belong to an organisation may likely improve their knowledge and information on new technologies. The ABCs in Sierra Leone are platforms where farmers have benefited from agricultural inputs and services. Sweet potato farmers who have access to credit may likely adopt an improved variety only in the control area. This signifies that, there are more farmers who have access to loan in the treatment area than in the control area and this stimulates technology adoption [23]. Also, sweet potato farmers who are member of the ABCs would likely adopt improve sweet potato varieties of the treatment and the control areas. Belonging to the ABCs enhance the awareness of new varieties of crops as opposed to those that are not menbers of the ABCs.
In figure 3, considering the strength and opportunities in both the treatment and the control areas of study, the three major drivers to sweet potato adoption were: easy access to land, high consumer demand and knowledge and experience in sweet potato. Drivers of this nature influence greatly the adoption of improve varieties of sweet potato. By Combining the weaknesses and threats, the three major barriers to the adoption of improve varieties of sweet potato were: Lack of finance, lack of agricultural inputs and pests and diseases. [24], [25] and [26] mentioned lack of financial support constraint in marketing of agricultural produce especially for root and tuber.

5.0.  Conclusion and Recommendation
Logistic regression model showed that both socioeconomic characteristics (marital status, educational level, household population, main crop cultivated and sweet potato production cycle) and access to agricultural inputs and services significantly influence the adoption of improved sweet potato varieties of the study area.
According to the SWOT analysis, easy access to land, labor and market, high consumer demand, farmers’ knowledge and experience in sweet potato production are the major drivers towards the adoption of improved sweet potato varieties.
The major barriers are lack of finance, agricultural inputs (tools, equipment and agro chemicals), the information on improved sweet potato varieties, pest and disease infestation. Based on the results of the study, it is recommended that;
(i) According to the factors influencing the adoption of sweet potato varieties, it is recommended that most of the agricultural trainings design for agricultural development should target those socioeconomics characteristics highlighted in the conclusion as these were positively significant in the adoption of this study. And also agricultural policy for farmers should be aiming at  improving the services provided by the extension through information access and other trainings
(ii) Government should also design a policy on how farmers would be able to have access to easy loan, as this is one of the greatest barriers that hindered agriculture. Without access to finance farmers were unable to achieve their aim.
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