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Abstract

Before the advent of Improved Melon Seed Shelling Technology (IMSST) a decade ago, raw melon seeds were shelled

manually to obtain kernels for further processing into a cake, oil, and snack. The seed sheller was introduced to

increase productivity, add value to melon products, and provide higher returns (gross margin) to rural women; the GM

is an indicator of agribusiness’s financial performance. The causal effect of IMSST adoption among countrywomen in

their GM and economic empowerment status was examined. Five hundred and forty (540) rural women who engaged

in melon seed processing were randomly chosen from thirty towns in Benue and Niger States. Data were solicited

through Interview Guide (IG) and analysed with Logit and Linear Regression Model. The gross margin

(Gw=₦232,564.35 ($506.68)) of mechanized sheller was higher than the GM of hand shelling (Gwt=₦1,894.43 ($4.13)).

It was found that adopters of IMSST have high empowerment status (93%) and adequate achievements (76.9%) in all

domains of WEAI. Linear regression shows that IMSST is a predictor of rural women’s economic empowerment status

(β = 0.91). The Logit model revealed that age (β = 0.49), education (β = 0.28), experience (β = 0.82), and credits (β =

0.14) were determinants of the IMSST adoption by the rural women. The Regression Discontinuity (RD) shows a jump

at the cutoff point of 50 which depicts average treatment effect. This study concludes that the difference in the GM and

economic empowerment of women melon processors in both the Benue and Niger States is caused by improved melon

seed shelling technology adoption. Subsidized IMSST by the government would accelerate and sustain the adoption of

IMSST to boost rural women’s economic empowerment.

Introduction

Agricultural technology is a catalyst for revamping Nigerian agriculture; increasing productivity, value addition, food

security, and farmers’ gross margin. Agriculture’s commitment could be fundamentally upgraded by reinforcing linkages

with industry through agro-preparing and coordination[1]. Food processing, where family-based undertakings driven by
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countrywomen is turning out to be progressively normal[2][3]. Small and medium-scale agro-handling ventures have played

a vital role in the advancement of the economy of advanced nations and agricultural nations[4][5][6]. We are in an

innovative era. Non-access to food processing technology by country women limits their productivity and attainment of

sustainable income. Unfortunately, technology has not been used to fast-track women’s economic development despite

the available statistics that 80% of rural women in developing countries are into agriculture. The ensuing split among

industrial and non- industrial nations was the aftereffect of lopsided relations of exchange, venture, and technological

learning[7]. Technology has brought innovation and an expanding multiplication of digitized gadgets and

administrations[7][8]. As far as agribusiness, in Nigeria, 60 to 79% of the provincial labor force is countrywomen who are

dominatingly ranchers and homestead laborers, and they are additionally multiple times more uncertain than men to claim

property. The country women process and add value to cassava, rice, maize, cowpea, and melon using combined

methods, traditional food handling, and modern.

Improved technology in the food sector increases women’s empowerment status and thus contributes to women’s poverty

reduction. Although researches on food products are very low in SSA[9][10] findings have shown that improved technology

assisted its adopters to increase productivity and entrepreneurial skills[11]. For instance, findings from SSA revealed that

increment is achieved in agriculture through rural women’s access to production resources[12][13][14]. Through the

earnings from agriculture, rural women can make a significant impact on the welfare of their children, families, and

societies[15][11]. The adoption of improved technology facilitates social interaction.

It is however worrisome those Nigerian rural women are in abject poverty and constrained by high food crises despite the

global trends in agricultural technology. FAOSTAT[16] showed that Nigeria produced 60% of the world melon seed and

ranked the highest producer with 585,347 tonnes output. In 2021, Nigeria exported 42,000 tonnes egusi to India,

Guatemala, and Brazil[17][18]. Egusi is projected as one of the agricultural products that boost the Gross Domestic Product

(GDP) of Nigerian however it did not receive mechanize support to increase its production[16].

It has been reported by Oyediran et al.[19]; Oyediran[20] Tchoupou et al.[21] that over time the shelling of melon seed is

through hand shelling by country women. This shelling is the first stage to obtain kernels that are further processed to its

finished products like oil, cake, robo, sagba, igbalo, and ogiri. Melon processors undergo pains in fingers, legs, mid-region,

and spine while in a deferred sitting position shelling melon. Thus, the products and income are affected[21]. The

intervention of NCAM to change the trend through the launching of IMSST has not been significant due to little financial

support. The IMSST are categorized according to the power source as electric, gas, and petrol engine. The commitments

to the prosperity of provincial ladies are all around recorded[20].

Consequently, this study calculated the GM from the processed melon through IMSST and looked at the benefits of

IMSST adoption to rural women. Country women will dependably feature, as their commitment to the transforming of

melon is on the extension.

Specific objectives are to:

i. estimate profits from the processed melon with and without IMSST
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ii. examine the empowerment through IMSST

iii. assess rural women’s decision to adopt IMSST

The hypothesis of this study is in null form:

H01: The study hypothesized that no difference exists in the GM and economic empowerment of countrywomen with

and without IMSST in both Benue and Niger States, Nigeria.

Purpose of the study

The challenges of low output, poor earnings, and body pains triggered this study. Poor transformation of agricultural

produce progresses to food setbacks, vulnerable food quality, and low earnings[22][23][24]. A prototype of a melon sheller

is fabricated and promoted in Nigeria to relieve countrywomen of these problems[25][26]. From 2012 to 2019, provincial

women progressively received IMSST in the overviewed regions. Adopters are the provincial women who had and applied

IMSST in the melon venture. Additionally, Women’s empowerment is paramount in the developing world, a situation

where over 1.7 billion are marginalized[27]. More than sixty percent of Sub-Saharan African (SSA) women practiced

agriculture[28], but still, women’s accessibility is low than men’s[29]. These resources include agro-inputs, credit, skills, and

equipment – in this case IMSST. The roles countrywomen played cannot be over-emphasized in post-production

handlings and the transformation of melon into finished goods for human consumption. Value addition to melon seeds

provides multiple opportunities, such as food and income, for rural women.

Melon (Citrullus colocynthis L.) is grown across the world and it is an economically important vegetable crop[30].

Cultivation of melon is mostly done by men due to its tedious nature of land preparation, seed selection, fertilizer

application, weeding, and harvesting while women purchase the seeds from farmers and process these into oil, cake, or

soup condiment. However, the production of melons is increasing in Nigeria due to its socioeconomic values and

profitability. It is an important food complement that contains essential minerals for body growth and maintenance.

According to Mello[31], Hussain et al.[32], and Dhakad et al.[33] melon contains 53.1% dietary oil and 33.8% protein while

its amino acids are higher than that soybean. Melon has biomedical properties that encourage its traditional uses against

inflammation of breast cancer, tuberculosis, diabetes, asthma, and menstrual pains[34][33][30]. Melon soup is a nourishing

food recipe. Margarine, pomade, soap, adhesives, candles, and lubricants are industrial derivatives of melon[35][30].

The existing kinds of literature depicting income-technology relationships are concentrated on global data. Most studies on

technology adoption overlook the income effect on farmers’ adoption[36], the concentration has been on

simplicity[37][38] whereas income effects and technology adoption incentives are very germane in technology adoption[39].

Enhancing productivity in agriculture relies on the adoption of technology and the creativity of farmers[40]. This paper,

however, adopted an exploration method in examining the income- technology impacts among rural women. The data

gathered through face interviews with melon processors formed a robust sample size. In our study, we add to pieces of

literature on the agric- tech and profitability by showcasing the IMSST intervention for melon processing in Nigeria.

Therefore, it suggests that findings and conclusion would be more reliable.
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Literature Review

Almost all the reviewed studies indicated that improved technology adoption has a positive and significant effect on

farmers’ livelihood and welfare although the location and duration of studies are different along with the results found[41].

Agricultural technology can effectively improve agricultural income. Increasing income is a necessity for the poverty

reduction and well-being of countrywomen. In their study on the assessment of agricultural technology, Deng et

al.[42] investigated its impact. In 2020, significant cost savings were discovered along with enhancements in the quality

and efficiency of agricultural machinery, resulting in improved agricultural production. According to Luo and Qiu[43], the

use of agricultural machinery can lead to a significant reduction in labor costs. Li et al.[44], it was reported that increasing

labor costs have played a significant role in the decrease of agricultural profitability. The adoption of standardized

agricultural machinery has been found to lower agricultural losses and enhance product quality[45]. In Zambia, Zimbabwe

and Benin, technology has led to increase farm income[46]. Because of technology, smallholder maize growers in South

Africa reported a high revenue[47]. According to Kabunga et al.[48] banana farmers in Kenya attribute their increased

revenue to the use of technology. A positive impact of improved wheat technology on income was reported in Kenya[49].

Agricultural technology adoption contributes to improving productivity and raising the income of farm households[41].

Previous studies examine effect of agricultural technology on farmer’s gross margin. Ma and Abdulai[50] found that the

adoption of integrated pest management (IPM) technology significantly increased apple production, profits, and

agricultural income for 481 apple growers in China. A recent study using regression analysis looked at how technology

impacts the income of 822 rice growers in the Yangtze Basin. The study found that these techniques have managed to

lower costs and increase income for the growers, although the improvement in cost income is not significant[51]. These

characteristics promote the adoption of new technology.

Similarly, the review by Gao et al.[52] on the impact of agricultural technology on farmers’ income shows that the

application of ecological control techniques has a significant impact on increasing farmers’ agricultural income. Survey of

apple farmers in Shaanxi, Gansu and Henan by Hou et al.[53] show that the soil nourishment technology helped farmers

increased their average annual agricultural income by 8%.

In Ghana, empirical result shows that quality crop selection and soil and water conservation practice is beneficial to

improve crop income[54]. In Malawi, Tufa et al.[55] examined the productivity and income impacts of the adoption of

improved soybean varieties and agronomic practices among 1,237 soybean farmers in the country, and found that the

adoption of ISVAPs leads to 61 percent increase in production and 53 percent increase in income among adopters.

Agricultural technology adoption is beneficial to increase the household income of farmers[36].

Theoretical framework

Qeios, CC-BY 4.0   ·   Article, November 19, 2024

Qeios ID: J6IOGP   ·   https://doi.org/10.32388/J6IOGP 4/28



Roger’s Technology Adoption Theory

Rogers[37] postulates that for adoption to be sustainable, a promoted technology should be superior to the old one; it

should have a relative advantage over existing ones, compatible to the users’ needs, trial-able, simple, and observable.

These attributes foster adoption of new technology.

Technologies are promoted due to observed deficiencies in a conventional way of doing things; it emanates from

discoveries about things before innovation[56]. According to Ekong[56], technologies are partly or completely new and are

designed to replace old practices. Adjei-Nsiah[57] argued that there is a need to embrace alternative practices to improve

operations by small and medium-scale processors to improve products. Agricultural technology saves production costs,

increases product types, improves the quality of the product and efficiency, and fast-tracks production modes[42][58]. The

application of standardized agricultural machinery reduces wastage and improves product quality[59][60]. Farmers using

agricultural technology significantly spend less on hired labour[43]. It was reported that a very important cause of the

decline in agricultural profitability is labour wages[44]. Findings emanated from several international pieces of research

have shown that income is technology-driven for adopters[61][58][59]. In line with other scholars[37][58][59], improved melon

shelling technology would offer considerable benefits compared to traditional methods which would trigger production and

gross margin of countrywomen.

Budgetary Concept (GM)

Several previous studies[62][63][64][65] have utilized income as a substitute to understand the impact of farm technology

adoption on welfare. Gross margin (GM) measures variation of the production value (p) and the marginal cost (MC) for the

production purpose in an enterprise[66]. The GM has been an important tool in the computation of budgeting and

evaluation. The computation mostly covered the production season; it may be a year or more depending on the production

stages. When it is applied as a budgeting tool, the GM identifies more profitable enterprises, calculates break-even yield

and prices, and serves the purpose of building blocks of other farm budgets including the whole farm budget[66]. In post-

implementation evaluation, GM analysis compares similar or different enterprises over time and space[67]. GM has been

found useful along the agribusiness value chain, that is, from the input supply[51], production stage[68], processing

operations,[69] and marketing[70]. Just like in our study, GM, and its drivers are subjected to regression models either

linear or multiple[68][71]. Previous studies on agrictech versus farm incomes show positive correlations[61][60]. For instance,

findings by Ma and Abdulai[50] among Chinese crop growers reveal that IPM adoption accounted for high crop production

and farmers’ incomes. The investigation by Tufaa[55] among soybean growers in Malawi indicates that ISVAPs adoption

gives a 53 percent increase in farmers’ incomes. In Ethiopia, technology is the key to achieving high production and

welfare of farmers[59][72][73] and[74] found technology to be positively connected with the length of formal education.

Hence, increased years of education for women agri- entrepreneurs would facilitate the improved technology adoption

that would give higher GM. Shreds of evidence from Ghana have confirmed that for every year of experience in

smallholder palm fruit processing, the gross margin of crude palm oil increased by GHS 6.82 (USD 4.16)[75][76]. This

outcome explained the assertion that with time, women processors overcome challenges as they traverse the learning
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curve. Productivity-enhancing agricultural innovations contribute to rural households’ income in Sub- Saharan Africa[77].

The monthly income of 18 countries adopting modernized agricultural practices increased by 40 percent compared to the

non-adopters[78]. This therefore provides an explanation for the low gross margin obtained by rural women food

processors, despite their enormous degree of involvement in agri-preneurs, which resulted to declining in their

commitment to household needs and overall well-being.

Research Methodology

Description of the Study Locations

Nigeria is a nation located in sub-Saharan Africa, therefore, agriculture remains the sustenance. There are six geo-

political zones which further splitted to thirty-six states that make up the federation. As of 2022 the Nigeria population was

projected to be 216,783,381 amounting to 108,350,410 males and 108,432,971 females[79]; this projection is a concerned

for increased food production and supply to address hunger in the land. The study was conducted in north central Nigeria.

North Central Zone is made up of six states (Benue, Kogi, Kwara, Nasarawa, Niger, and Plateau) and the Federal Capital

Territory (FCT), Abuja. The zone is agrarian as the main employer of labour is agriculture with few commercial centers in

form of modern and local markets[80]. Crops produced in the zone include melon, yam, rice, sorghum, maize, acha,

beeniseed, fruits, and vegetables.

Rural women who processed melon are targeted population from Benue and Niger State. These states were selected

based on their similarities in terms of regional agricultural engagements and also have presence of the IMSST in their

domains. Benue State is the nation’s food basket while Niger State is the largest producer of melon[81]. The estimated

population of Benue State was 5,741,815, that is, 2,928,326 males and 2,813,489 females[82]. Niger State population

stood at 5,556,247 comprising of 2,833,686 males and 2,722,561 females[82]. From the population figures, the women

represent 48.99% of the population in Benue and Niger States.

Sampling procedure and sample size

Going by the[83] formula for the estimation of the sample which is:

n = z2

pq
c2

Where;

z = confidence level of 2.576 for 99%

p = proportion of population from previous survey (81.4%)

q = desired level of precision (25%)

c = c-f 5%
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The estimated sample size (n) study is 540.152 (by approximation 540).

This study adopted a multi-stage, stratified, and proportional random sampling technique to gather data from the

respondents. A similar method was utilized by Shira and Dorit[84]. Firstly, two of the six states in the north-central

agroecological zone of the federation were selected on purpose, representing 33%. Secondly, one of the three ADP

zones was chosen from each zone from where the communities for the baseline study were conducted, which is a 33%

representative sample. Thirdly, Otukpa, Apa, and Agatu were the three communities that were purposively chosen from

Zone C in the central ADP zone areas of Benue State while

The interview guide used for the data collection was designed on objectives and was used for the melon processors on

socio-economic variables, the quantity of melon seed shelled, and products sold per week. Focus Group Discussion (12

women in a group) was deployed to enrich data collection in each location. Agents from Extension were trained to help

with data gathering from February to December 2022.

The instrument validity

The University Centre for Research of the Federal University of Agriculture, Abeokuta approved the instrument for the

survey. Also, the professionals from Agricultural Economics and Extension validated the questionnaire. Melon Trade

Union (MPMAN), Benue, and Niger State Chapters gave consent to the conduct of this research. The study ensured the

anonymity and assurance of respondents.

Analytical method

Age and years of experience were measured as the actual figures and converted to interval levels. To determine the

empowerment of women in melon processing activities, the WEAI model was adopted for empowerment. Generally, there

are 5 Domains of Women Empowerment (5DE) as related to agriculture, that is, (i) Production, (ii) Access to resources (iii)

Income (iv) Leadership, and (v) Time. This study looked at the production domain in terms of output (kg); access to

resources in the form of sources of technology; profit (estimated gross margin); leadership (social relationship); time

(number of hours used to produce output kg/hr.). WEAI compares the empowerment of women to that of men in the same

household taking cognizance of gender parity but this study concentrated on the dimension of economic empowerment

(gross margin) of the adopters of IMSST; and the degree to which the economic returns are beneficial to the well-being of

household members. Since gross margin is a continuous variable, it was measured at a ratio level. The numerical value of

5DE is 1 for high values indicate the highest degree of empowerment, and 0 for the low values. This study concentrated

on the dimension of empowerment of the adopters and non-adopters of IMSST using 390 adapters and 150 non-

adopters.

5DE0 = 0HE + Hn(Aa)

5DE: 5 Domains of Women Empowerment

HE: Percentage of empowered women
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Hn: Those women are not yet empowered but demonstrate adequate achievements;

Aa: Percentage of Dimensions of disempowered women had adequate achievements

HE + Hn = 100%

0 < Aa < 100%

Determining the adoption decision of rural households

The Probit, Logit, and Tobit models serve as tools for analyzing the decision-making process regarding the adoption of

modern agricultural technologies among rural households. In this research, a Logit model was utilized to assess the

determinants influencing this adoption. The preference for the Logit model over the Probit and Tobit models is attributed to

its mathematical ease and straightforwardness, as well as its ability to address the issue of heteroscedasticity, as noted by

Greene[85].

In the parameters, P(Y = 1) would be 1 for the adopter and if otherwise P(Y = 0) it would take 0.

Logit Model

loge

P Y = 1 ∣ X1, …, Xp

1 − P Y = 1 ∣ X1, …, Xp
= loge

π
1 − π

= α + β1X1 + … + βpXp = α +

p

∑
j=1 βjXj

X1…XP are predictors, β1…βp is parameters, α is intercept

The regression is explicitly presented:

E = α + βwGw + et

E = α + βwtGwt + et

Such that,

E: Economic Status (WEAI);

Gw: GM with IMSST (Naira);

Gwt: GM without IMSST (Naira);

α: Constant; and

et: error term

Regression Discontinuity Design (RDD)

[
( )

( ] [ ]

Qeios, CC-BY 4.0   ·   Article, November 19, 2024

Qeios ID: J6IOGP   ·   https://doi.org/10.32388/J6IOGP 8/28



The regression discontinuity design (RDD) is one of the most popular research designs[86][87]. However, the statistical

detail of RDD is not the focus of this study, the comprehensive models can be found in the works of Imbens &

Lemieux[88], Lee & Lemieux[89], Schochet et al.[90], and Wuepper and Finger[91]. The RDD was first considered by

Thistlethwaite and Campbell[92]. In many literatures, the RDD is often considered to be one of the strongest

nonrandomized designs for drawing causal conclusions from data[86][87][93]. It provides a transparent method to estimate

the causal effects of treatments or policies[87][93][91]. It identifies the average treatment effect at the discontinuity point.

Thus, RDD is increasing in applied researches[94][95], health[93], agriculture, and environmental economics[91].

Variables Measurement

Socio-economic elements of the study which influenced the respondent’s opinion on IMSST are education, asset

ownership, and family size, non-farm income, person-day, extension contact, and cooperative loans. We confirmed that

the design assumptions of the RDD were fulfilled. Also, we assumed that the treatment effect only occurs at the threshold

of economic status (wellbeing) 50 and not at other thresholds. The treatment is assumed to have an impact on dependent

variable but not on independent variables.

 Variables Description Variable type Expected relationship

Dependent variables

E Economic status Scores Continuous +

Independent variables

Gw GM with IMSST Scores Continuous +

Gwt GM without IMSST Scores Continuous -

Y Adoption Dummy Finite +

Z1 Age Scores Continuous +

Z2 Family size Scores Continuous -

Z3 Asset ownership Dummy Finite +

Z4 Non-farm income Scores Continuous +

Z5 Experience Scores Continuous +

Z6 Education Dummy Finite +

Z7
Contact with
Extension

Dummy Finite +

Table 1. Variables Choice and expected outcomes

α is Constant; and

et is error term

Results
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Respondents’ socio-economic characteristics

From the results in Table 2, it was found that ages of 57.4% were less than 40 years while 42.6% were above 40 years.

Respondents’ average age was 36.2 years which indicates that they are economically active. Most (85.7%) were in the

category of married while 14.3% fell in the unmarried category. Marriage conferred some responsibilities on the rural

women to take care of their family members with proceeds from melon processing activities. About sixty percent (58.4%)

attended schools to get formal education whereas 41.6% did not go to school at. The implication is that high literacy

would facilitate the adoption of IMSST. The mean experience was 14.1 years. Also, 66.8% of the respondents spent more

than ₦51,000 to acquire the melon sheller. The average cost of an improved melon sheller was ₦52,267.40. Eighty-three

percent of the respondents obtained ₦30,000.00 as credits from the thrift & cooperative societies while only very few

(16.9%) sourced more than ₦31,000 loans respectively from the thrift & cooperative societies. The credit is too meager

and not readily available which is an indication that most of the rural women looked outside the thrift & cooperative

societies to get financial support either through personal savings, friends, or family.

Socio-economic Variables Percentages Mean

Age (yrs.)   

≤ 40 57.4 36.2

> 40 42.6  

Marital status   

Married 85.7  

Unmarried 14.3  

Educational Status   

Educated 58.4  

Uneducated 41.6  

Experience in processing melon   

(yrs.)   

11 – 20 88.7 14.1

> 21 11.3  

Assets of the respondents   

Improved shelling Technology
(₦)

  

41000 – 50000 33.2  

> 51000 66.8 52,267.40

Thrift & Cooperative societies (₦)   

≤ 30,000 83.1 27,960.30

> 31,000 16.9  

Table 2. Distribution according to the respondents’ socio-

economic characteristics

Source: Field Survey
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The GM of processed melon products with and without IMSST

Results in Table 3 show GM from prepared melon products with and without IMSST. Melon processors usually purchased

raw melon seeds from the farm gates and open markets. At the homestead door, shelled melon with IMSST is sold for

₦1,130/kg. The total variable cost to obtain shelled melon (kernels) was ₦106,587.10/day while the estimated total

income was ₦389,340.00/day. In addition, the estimated GM was ₦232,564.35/day ($506.68; €480.33). The average GM

generated from 26kg of processed melon kernels for cooking oil and snacks were ₦30,625.00/day ($66.72; €63.25) and

₦15,184.80/day ($33.08; €31.36) respectively. On the other hand, the average output without IMSST was 6.05kg/day

while the GM for shelled melon, cooking oil, and snacks were ₦1,894.43/day ($4.13), ₦1,539.50/day ($4.53), and

₦3,470.50/day ($7.56) respectively. This means that processed melon with IMSST got a higher output and more income

than without IMSST. If every rural woman has IMSST to extract cooking oil and processed the residue into melon snacks,

they would all earn higher GM and breakeven. Provincial women invest more energy than metropolitan partners in

conceptive and family work[96] and as such necessary innovation mediation in food.

 
With IMSST Without IMSST

Processed melon ₦1,030/kg $2.24/kg €1.17/kg ₦1,190/kg $1.42/kg

Unshelled melon seed 47,619.05 103.75 98.35 4,233.60 9.22

Total Variable Cost (labour, transportation, market
levy)

106,587.10 232.22 220.14 1,071.47 2.33

Total Fixed Cost (depreciation) 2,569.50 5.60 5.30 0.00 0.00

Total Cost (TVC+TFC) 156,775.65 341.56 323.80 5,305.07 11.56

Revenue (₦)      

Average shelled melon 378kg 378kg 378kg 6.05kg 30.24kg

TR of shelled melon 389,340.00 848.23 804.12 7,199.50 15.68

GM 232,564.35 506.68 480.33 1,894.43 4.13

Melon Oil (Litre/day) 26 26 26 0.65 0.65

TC 52,575.00 114.54 108.59 540.50 1.18

TR 83,200.00 181.26 171.84 2,080.00 4.53

GM 30,625.00 66.72 63.25 1,539.50 3.35

Melon Snacks (Robo)/6.05kg      

TC 4,345.20 9.47 8.97 1,120.30 2.44

TR 19,530.00 42.54 40.34 4,590.80 10.00

GM 15,184.80 33.08 31.36 3,470.50 7.56

Table 3. Estimation of weekly Gross Margin (GM) of processed melon

Source: Data Analysis

$1 approximately equivalent to ₦459.00;; €1 approx. ₦484.18 (Nigeria Exchange Rate, Feb., 2023)

Empowerment of adopters and non-adopters of IMSST

Qeios, CC-BY 4.0   ·   Article, November 19, 2024

Qeios ID: J6IOGP   ·   https://doi.org/10.32388/J6IOGP 11/28



Results of the 5DE presented in Table 4 show that 93% of adopters of IMSST were empowered compared to 61% of non-

adopters. Also, inadequate achievement in all domains was higher for non-adopters (76.9%) than adopters (32.5%).

Indices Adopters Non-Adopters

Disempowerment head count
(H)

32.5% 76.9%

Average Inadequacy (A)2 22.3% 51.3%

Disempowerment Index (M0) 0.07 0.39

FiveDE (I - Mo) 0.93 0.61

N 390 150

% of data used 50% 19.8%

Table 4. Adopters and non-adopters of IMSST (5DE)

Source: Data Analysis. N - Observations

Test of hypothesis

The GM with IMSSTT and rural women’s financial status

The effect of Gw on provincial women's financial strengthening status was presented in Table 5. The regression model

shows that 83.1% of variations in the economic empowerment status of the country’s women were achieved through

moderating variable (R2 = 0.831b), and the remaining 16.9% were attributed to the residual factors excluded in the linear

model. The model established that the use of IMSST significantly determines GM and women’s economic empowerment

(β = 0.912d) at p < 0.05. This can be explained that a rising in the IMSST incorporation wouldtranslate to the GM and

women’s economic empowerment increment by 91.2% provided other variables are constant. It can further be explained

that rural women's access to IMSST would facilitate technology adoption, higher GM, and improved economic status. The

p-score of F- statistics (F = 2.603E3, p = 0.000c) asserts that H01 is rejected at one percent. According to Hwang[8], the

primary aim of adopting technologies is to increase productivity. Advancements have been seen as the motor for

destitution decrease, particularly in non- industrial nations where agribusiness is the bedrock of their economies[97].

The equation is re-written as: E = α + 0.912Gw + 0.102

Table 5. Linear regression of Gw and rural women’s economic empowerment status
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Md R R2 Adj. R2 SEE D-W

1 0.912a 0.831
ANOVAb 0.831 57169.895 1.381

 SS Df MS F-S Sg.

Regression 8.506E12 1 8.506E12 2.603E3 0.000c

Residual 1.726E12 528 3.268E9   

Total 1.023E13 529    

Coefficientsa

MD Unstandardized Coefficients Standardized Coefficients   

 Β Std. Error Beta T Sig.

1
(constant)

14939.717 4580.963  3.261 0.001

Gw 5.197 0.102 0.912 51.015 0.000d

Source: Data Analysis. a Predictor: (Constant), GM with IMSST; b Dependent variable: Economic empowerment status, c

Predictor: (Constant), GM with IMSST; d Predictor: (Constant), GM with IMSST

The GM without IMSST and rural women’s strengthening

Table 6 shows the relationship between Gwt and country women's money-related strengthening status. The correlation

between the Gwt and 5DE is very weak (R = 0.104a > 0.50 for 150 df). The regression model shows that 1.1% economic

empowerment variations of the rural women was caused moderating variable (R2 = 0.011b), and the remaining 98.9%

was attributed to the residual factors not included in the linear model. The model established that the non-adoption of

IMSST was not significantly determined the GM and women’s economic empowerment (β = 0.011d) at p > 0.05. The

implication is that without the technology intervention, the GM will remain low thus, the country's women would remain in

the cycle of abject poverty.

The equation is re-written as: E = α + 0.104Gwt + 2.979

Table 6: Linear regression of G wt and rural women’s economic empowerment

status
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Md R R2 Adj. R2 SEE D-W

1 0.104a 0.011
ANOVAb 0.004 67346.910 8.529

 SS Df Mean Square F-S Sg.

Regression 7.337E9 1 7.337E9 1.618 0.205c

Residual 6.173E11 148 3.268E9   

Total 6.786E11 149    

  Coefficientsa    

Mdel Unstandardized Coefficients Standardized Coefficients   

 Β SEr Bt T Sg.

1 (const.) 291676.311 5832.693  50.001 0.000

Gwt 3.789 2.979 0.104 1.272 0.205d

Source: Data Analysis. a Predictor: (Constant), GM without IMSST; b Dependent variable: Economic empowerment status,
c Predictor: (Constant), GM without IMSST; d Predictor: (Constant), GM without IMSST

Determinants of Rural Women’s Adoption of IMSST

Result of binary logic as shown in Table 7 followed Roger’s adoption theory[37]. Feleke et al.[98] used binary logistic

regression to examine factors influencing the adoption of Belete potato variety. The coefficient of adopting IMSST

positively correlates with age (β = 0.47). Being educated represents a significant factor as expected (β = 0.28) at a 1%

significant level. The implication is that education would inform the decision of melon processors on modern food

processing techniques. The number of years of experience in melon processing shows a positive and significant

coefficient (β = 0.82). Non-farm earnings support the decision of households to accept the new agricultural technology

and have a positive correlation (β = 0.39). Similarly, in line with the economic constraint paradigm of adoption models,

rural women with melon processing assets like labour and finance have a higher probability of adopting IMSST. The result

indicates that access to credit from cooperatives (β = 0.14) has a positive and significant coefficient, suggesting that

cooperatives’ credit can have a significant impact in facilitating the adoption of IMSST among rural women in the study

area.

Table 7: Logit Estimation
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Predictors
Coefficient
(β)

Standard
Error

Z value Pr(>|z|)

Constant 0.49 -0.35 -1.40 0.000***

Age 0.47 0.61 0.77 0.000***

Years of Education 0.28 0.54 0.51 0.001***

Marital status 0.44 0.09 4.89 0.040**

Years of experience 0.82 0.12 6.83 0.001***

Person-day 0.23 0.03 7.67 0.001***

Non-farm income 0.39 0.06 6.50 0.003***

Extension contact 0.40 0.68 0.59 0.010**

Cooperative Loans 0.14 0.04 3.50 0.000***

Model Statistics  

 

Observation 530

Pseudo R2 0.83

Log likelihood -134.40

p-value 0.00

Chi square 38.59

Akaike Information 52

Criterion (AIC)  

Source: Data Analysis. ***Sg. 1% level, **Sg. 5% level

Regression Discontinuity

In consistency with RDD the threshold of 50 is strictly adhered to. A score below 50 is poor economic status while A score

above 50 is good economic status. Fig. 1a illustrates the regression line that passes through the cutoff point (50). In Fig.

1b, discontinuity was observed at the same cutoff point of 50 on the vertical-axis at 0.5e+05 (₦50,000.00) to indicate the

effect size. There is a jump on the vertical axis from +0.5e to -1e (₦150,000) which represents the causal effect at the

cutoff point. This is an indication of positive effect of technology adoption on the gross margin of adopters. The Ordinary

Least Square (OLS) for the RDD in Table 8 showed that 82.8% of the difference in gross margin of adopters and non-

adopters was attributed to the underlying independent variable (treatment). The adoption (t = 4.56) and economic status (t

= 20.37) were significant at 1%.
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Figure 1a. The Sharp RDD indicating GM without treatment
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Figure 1b. The Sharp RDD indicating GM with treatment

Table 8. Ordinary Least Square
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Coefficient Estimate
Standard
Error

t-value Pr(>|t|)

Intercept 43080 6800 6.335 5.03e-10***

Threshold -30985 10813 -2.866 0.00433**

Economic Status – 50 7516 369 20.367 < 2e-16 ***

Adoption 45816 10043 4.562 6.29e-06 ***

Model statistics     

Residual standard error: 60560 on 536 degrees of freedom    

Multiple R-squared: 0.8290    

Adjusted R-squared: 0.828    

F-statistic:
865.9 on 3 and 536 DF, p-value: < 2.2e-
16

   

Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Discussion

The respondents have a mean age of 36.2 years (Table 2). Rural households’ survey by Sodiya et al.[99] and Anate et

al.[100] indicated that most Nigerian rural women are within this age group (30 – 50 years) and constitute the economically

active part of the population. The mean active age range is from 40 to 50 years among rural households in Ogun State

according to[101].

Above half has formal education (Table 2). The countrywomen’s educational status is an impressive academic exploit on

the part when compared with the records of educational discrimination and neglect[102][100]. Anate et al.[100] reported

higher education among rural women (92.8%). Also, Xia et al.[103] found that longer education and training influence green

production technology. Education has a positive influence on economic output and growth[104]. Women’s low level of

education lowers their average level of human capital and thus has a direct negative bearing on income growth. Melon

processing which is undertaken by countrywomen has the capacity of promoting the status of women if they are given

relevant educational support in these activities. Findings show that 85.7% were in the married stratum (Table 2). The

studies of Anate et al.[102] and Ketheeswaran[105] among countrywomen in southwest, of Nigeria, indicated that 97.2%

were married.

The average cost of an improved melon sheller was ₦52,267.40 which is an indication that the sheller is not too

expensive for rural women (Table 2). Most of the rural women used personal savings as capital while many sourced

credits (up to ₦30,000) from thrift & cooperative societies. Sharon et al.[106] maintained that finance is 18%, which is the

largest gender divide in the world. Anyanwu[107] and Agbodji & Johnson[108] advocated that promoting access to

productive assets by women through savings clubs, credit associations and micro-finance would help in reducing poverty

and ill-being. Credits obtained from thrift and cooperative societies were used as the capital by rural women (Table 2).

This implies that the credit facilitiesprovided by the cooperatives would enable the melon processors to acquire the

improved melon shellers, that are capable of producing a high quantity of melon and thus increase the economic returns
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of the rural women.

The estimated GM from the shelled melon was ₦232,564.35/week ($506.68; €480.33) for 46kg. Similarly, the GM of

melon oil was ₦30,625.00/week ($66.72; €63.25) and that of snacks was ₦15,184.80/week ($33.08; €31.36) for 25.2kg of

shelled melon (Table 3). This shows that melon processing is profitable with technology. But, oil extraction and production

of snacks are carried out manually which limited the melon processors to 10 mudus per week (126kg/week) and smaller

GM. If rural women have improved technology to extract cooking oil and processed the residue for melon snacks, they

would earn higher GM and breakeven. This is an indication that the adoption of IMSST contributed to the income

generation of melon processors, thereby increasing their prospect of overcoming poverty and hardship[109]. Findings of

Hwang & Kim[8] and World Economic Forum[110] show that agricultural technology contributes to production output,

revenue, and improved well-being of rural women in developing countries. Nwanyanwu et al.,[78] established that the

income generated per month in eighteen countries that adopted agricultural technology was 40% more than those using

traditional methods of farming.

The GM from IMSST would further consolidate rural women’s economic empowerment and well-being status in terms of

having money to purchase food, and sponsoring children’s education, and clothing. FAO[2] reported that agricultural

productivity is crucial to income distribution, household food security, and poverty mitigation. Also, the results fell in line

with the position of Klasen[15], Meinzen-Dick et al.[12], and Adu et al.[13] that high income controlled by women correlates

with care for children’s nutrition and food security. Similar reports by World Bank[14], Adu et al.[13], and Doss et

al.[5] indicated that women with higher earnings provide good health care for their children compared to women with lower

earnings.

The IMSST contributed to the empowerment of adopters and domain achievements in WEAI (Table 4). According to

Fadilah et al.[77] and Africa Union Development Agency and NEPAD,[111] agricultural innovations enhance productivity

and women’s economic empowerment in Sub-Saharan Africa. The GM with IMSST is positive and significant to women’s

economic status compared to the GM without IMSST (Tables 5 and 6). This is an indication that the technological status

of the countrywomen dictates their income and empowerment. Technology adoption is targeted at increasing

productivity[7][8][41].

We looked at the influence of SEVs on adoption. The positive correlation of age with IMSST (Table 7) can be interpreted

in terms of the risk-bearing ability of younger melon processors assuming that rural women continue adopting improved

technology after considering the risk involved. Adherence of old people to conventional methods of transforming melon is

high compared to young people; this reluctance is often attributed to the risk accompanied innovation. On the other hand,

older melon processors have wealth of experience and therefore in a better position to make a sound judgment regarding

the adoption of new technology, suggesting that older melon processors could be quick to adopt improved technology that

offers better returns than younger and inexperienced melon processors. The research result of Diriba et al.[112] and

Begum, et al.[113] revealed that as age of household increased their adoption increases.

Marital status positively influences melon technology adoption (Table 7). The married are expected to have family
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responsibilities and enough experience to co-ordinate their homes, and melon processing activities to cater to the needs

of their families. Onwurafor and Enwelu[102] confirmed that married people have the responsibility for the household as

well as the sale of processed agricultural products to generate income. Years of experience correlate with the IMSST

adoption (Table 7). Melon processors with higher experience can judge whether or not to adopt improved technology.

Furthermore, access to credit from cooperatives has a positive influence on IMSSTT (Table 7), suggesting that

cooperatives’ credit can have a significant impact in facilitating the adoption of IMSST among the rural women in the study

area. This finding is concurring with that of Cornejo and McBride[114] that access to credit is a determinant of most

agricultural innovations. This implies that there exists great scope for increasing the adoption of IMSST through improved

access of melon processors to credit markets which may enable them to purchase melon shelling machines, fuel, melon

seeds, and other related inputs. The revival of cooperatives in sub-Saharan Africa has been identified as a promising

avenue for enhancing empowerment. Being a member of cooperative have significant benefits for women empowerment

and considerable indirect benefits on household living standards[115][116].

Conclusion

It was established that through the IMSST increased productivity was realized; higher income and household food security

were also achieved thus, the technology contributed to rural women’s economic empowerment status and domains’

achievement. Existing research has shown that technology adoption has a favorable impact on productivity, poverty

reduction, and welfare around the world[40]. The Logit model revealed that socio-economic indicators influenced the rural

women’s adoption decision on IMSST. Wu[36] argued that the adoption behavior of farmers is often determined by

farmers’ personal characteristics, financial capability, and prevailing production environment. The GM from melon oil and

snacks was meager due to the small quantity of melon processed, that is, less than 126kg per week. It was also found

that IMSST is a predictor of the earnings and economic progress of rural women. The outcome of this study thus means

the socioeconomic status of countrywomen should be improved including group formation by the country women to

increase access to finance while government at the grassroots provides affordable educational opportunities and rural

infrastructure to sustain the adoption of IMSST. Technology for oil extraction and snack making from melon kernels should

be designed by Engineers and made available to rural women through Extension Service Providers at affordable prices.

Also, efforts should be made by extension agents in the form of awareness, enlightenment, exhibition, field demonstration,

and training to encourage non-adopters to adopt IMSST in their melon processing activities to obtain higher and cleaned

melon seeds for high gross margin and empowerment.
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