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ABSTRACT

To compare gender intra-household dynamics of paddy profitability due to the adoption of improved
agriculture technology. The study used secondary information gathered from 1,184 Tanzanian
households in 2020. The gross margin return was used, and a two-sample t-test with equal variance
was used to compare profitability between males and females with regard to the intra-household
dynamics. The findings revealed that males are dominant in the intra-household dynamics. There
was a significant difference in profit between Male (M = [-80009.6], SD = [719178.8]) and Female
(M = [-120980.8], SD = [371716.2]); t(7937) = [2.9561], p = [0.0031] for decision on input use. In
farm plot ownership there was a significant difference in profit between Male (M =[-79309.96], SD =
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[717650.8]) and Female (M = [-134222.8], SD = [179688.6]); t(7951) = [3.7523], p = [0.0031] and
For the role in land preparation there was a significant difference in profit between Male (M = -
75546.25], SD = [7445178]) and female (M = [122535.2], SD = [358831.1]); t(7937) = [3.4394], p =
[0.0006].In addition, the study has found that smallholder farmers, in general, are making a loss in
production, although females are making higher losses compared to males. Farmers should use
improved agricultural technology in package thus combining technology such as use of improved
seeds, fertilizers, herbicide, labor saving machine and irrigation. Also empower female paddy
producers by offering agricultural credits to smallholder farmers with favorable terms such that
farmers can adopt improved agricultural technologies that will improve their rationality and, hence,

the economic well-being of their households.

Keywords: Gender; improved agriculture technology; technology adoption; profitability.

1. INTRODUCTION

Paddy is one of the essential grain crops in many
countries across the world [37]. In Tanzania, it
accounts for about 2.7% of Tanzania's Gross
Domestic Product (GDP), where it is the second
most important food and commercial crop after
maize [37]. In the country, paddy is produced by
nearly 18 % of Tanzanian household [1], where
over 90% of the paddy produced is mainly from
smallholder farming households [9]. Paddy
production provides over 18% of Tanzania's
income growth, where both males and females
participate in its production chain, but 80% of the
involved labour force in the rural areas is offered
by females [1].

The adoption of improved agriculture
technologies in paddy production is one among
the increasing factors that can combat the
development challenges of the country, such as
continuous food insecurity, low agriculture
productivity and improving farmers' well-being by
providing income from sales of the crop after
harvest [2].

The System of Rice Intensification (SRI), which
has four components, including early seedling
transplantation, shallow planting with one or two
seedlings per hill, sparse planting, and sporadic
irrigation is used as improved paddy cultivation
practices but later more improved farming rice
system was introduced in rural Tanzania which
involved the new practices such as seed
selection in salty water, direct seeding or
transplanting, wide spacing, use of inorganic
fertilizer, and adoption of better rice varieties [2].

Farming  households in  Tanzania are
characterized by gender intra-household
dynamics where there is a change between
males and females in terms of resource
ownership, decision making and roles within a
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household; these dynamics cause inequality in
the production resources, hence differences in
the adoption of improved agriculture technology
and production [3].

Technological advancements increase
agricultural productivity, enhancing the well-being
of rural farmers, as well as increasing food
security and income through the sale of
agricultural products [4]. The study by Abunga et
al. [5] shows that smallholder farmers argue that
improved agriculture technologies are costly.
Thus, they fail to use the improved agriculture
technologies more. Although costly, using
improved agriculture technology increases
productivity and improves smallholder profitability

[6].

Nevertheless, less is known about how improved
agriculture  technology improves farmers'
profitability according to gender intra-household
dynamics for paddy-producing households in
Tanzania. Therefore, this study analyses the
difference in profitability among male and female
paddy farmers about the intra-household
dynamics.

2. LITERATURE REVIEW
2.1 Empirical Literature Review
2.1.1 Gender intra-household dynamics

Gender intra-household dynamics is the force
that changes decisions, ownership of resources,
and roles between males and females within the
household [7]. In these changes, males are
considered to be dominant in decision-making
and resource ownership; thus, females are more
likely to involve themselves in subsistence
farming, while males focus on the production of
cash crops [3].
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The inequality in the ownership of productive
resources causes female not to adopt the
available improved agriculture technologies,
which in turn results in low crop productivity
and hence affect the income of the household
[8].

2.1.2 Paddy production

Tanzania aims to progressively transform the
existing subsistence-dominated rice subsector
into commercially viable production systems
Mtembeji et al., [9]. URT, [1] by formulating and
implementing the Nation Rice Development
Strategy (NRDS). The strategy regards rice as
the strategic crop and a significant component of
food security and income for the country. The
strategy is mainly focused on eight areas, which
are:

Increased availability of and access to

agricultural  inputs such as seeds,
fertilizers, pesticides, and appropriate farm
machinery,

= Introducing improved varieties and

integrated crop management options to
close yield gaps, especially in irrigated rice
systems,

Reducing postharvest  losses
enhancing the marketing of rice,
Rehabilitation and development of new
irrigation schemes and improving irrigation
and water-harvesting technology,
Enhancing access to and maintenance of
agricultural equipment,

and

= Improving capacity for  technology
development, training, and dissemination
systems,

= Enhancing access to credit and agricultural
finance

= Promotion of medium- and large-scale

processing industry [24,37].
2.1.3 Profitability and its measurement

Profitability is the degree to which an activity
yields profit. Some studies, for example [10] used
the enterprise budget to assess the paddy
profitability of rice farming enterprises in
Mvomero and Mbarali districts. The enterprise
budgets aid in allocating the limited resources of
land, labour, and capital to the best possible use.
The person in charge of the resources
determines the best suitable use, which could be
to increase revenue, reduce soil loss, or
accomplish any other objective 11].

Profitability permits assessing the cost and return
of value-adding activities to estimate the return
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above variable cost, the average yield, and the
average price used [12,13].

2.1.4 Improve Agricultural technology and its
determinants

According to Jain et al. [14] agricultural
technologies encompass a wide range of
advanced methods and tools that have an impact
on the expansion of agricultural productivity. The
most common areas of crop technology
development and promotion, according to
Loevinsohn et al. [15] include new varieties and
management regimes thus soil fertility and
management, weed and pest control, irrigation,
and water management. New technology
typically increases output and lowers average
cost of production due to improved input/output
relationships, which leads to significant increases
in agricultural income [16].

According to Tsinigo and Behrman [6], a number
of variables could affect the uptake of better
varieties, including access to land and extension
services, the location of the extension office, and
revenue from non-farming pursuits. The asset
base, institution, and characteristics of the
household, all affect the adoption of improved
technologies [17].

2.1.5 Theoretical framework

The theory of the firm, which defines the firm as
a single-family producing paddy to maximize
profit  through  production-related rational
decision-making, serves as the foundation for
this study. Paddy-producing households combine
materials such as seeds, fertilizer, herbicides and
other forces of production such as labour and
machinery to create an output or product [27]. In
this study, an individual smallholder household
producing paddy is considered to be a firm that
combines different inputs such as improved
seeds, fertilizers, pesticides, machinery and
irrigation systems. The household decides to use
improved agriculture technologies in order to
maximize vyield and hence profit, which will
improve their economic wellbeing, Ceteris
Paribus.

3. METHODOLOGY
3.1 Sampling Design and Data Collection

Data used in this study was obtained from the
National Panel Survey (NPS) 2019/20, with a
sample size of 1184 households cultivating
paddy. These data were collected by the
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National Bureau of Statistics (NBS) and the
Office of the Chief Government Statistician
Zanzibar (OCGS).

The dataset is suitable for the study because it
contains the needed information in this study,
which is mainly on agricultural production at the
plot and crop yield, as well as data on the type of
inputs used and sales revenue that are
consistent with essential stages in the
agricultural value chain, as well as information on
ownership of farm plot under farming household,
individual rights to plots, consumption and
expenditures.

3.2 Data Analysis

Two analytical approaches were implemented;
firstly, the analysis of profitability per acre of
paddy production was done through Gross
Margin (G.M.) analysis.

Profit =
costs/acre...

Production

1)

Then, a two-sample t-test with equal variance
was used to ascertain the null hypothesis:
whether the mean of the profit obtained from
paddy production between male and female are
equal or not.

Gross  return

4. RESULTS AND DISCUSSION

4.1 Characteristics of Paddy Farming
Household Relative to Adoption Rate
and Gender Intra-Household
Dynamics

The results show that there is high gender
inequality according to the intra-household
dynamics; males seem to dominate in every part
of the intra-household dynamics of paddy
producers in the country. However, the
dominance is severe when it comes to decisions
on what to do with sales revenue obtained from
farm produce. This result aligns with Shibata et
al.,, [3] where males were found to dominate
household resource ownership and are
responsible for deciding what to do with the
household's income. Moreover, the results for a
role in land preparation, weeding, fertilizing and
harvesting contradict URT [1] which reveals that
80% of the agricultural labour force is female,
while the results show males dominate even in
the role which involves providing labour force.

Although males dominated most parts of intra-
household dynamics when females had the right
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to use the plot, they adopted the improved
technology; thus, they fell under the higher
adopters. The right to use the plot gave the
ability to wuse the improved agricultural
technology [40]. Also, when the males were the
ones who decided on what to do with money
obtained from the sales of farm produce, they
highly adopted improved agriculture technology,
which can ensure the optimum level of crop
harvest. This observation is also in line with that
of Shibata et al., [3] who found that men are high
adopters of improved agricultural technology
when they are assured that the technology will
lead to high crop harvest.

4.2 Profitability of Household Producing
Paddy

The results show that, on average, paddy
farming households are losing 96,530 TZS per
acre.

235 113. 1 — 331 643.1= -96 530 TZS per
acre

Paddy farming households obtain a total revenue
of 235 113.1 and a production cost of 331 643.1
TZS, by deducting the production cost from the
revenue a loss of 96 530 TZS equivalent to 41%
of uncovered variable cost incurred by paddy
producers. On the one hand, the loss incurred
may be due to a lack of poor technical advice to
paddy farmers, which may cause over or under-
application of the technology practices
such as the use of more fertilizer than the
recommended amount that may yield high farm
produce.

On the other hand, the provision of subsidized
input to farmers who need more knowledge of
how the inputs are applied leads to the inefficacy
of those inputs, hence low yield in production.
Moreover, the loss incurred by paddy producers
may be due to the negligence of farmers where
some of them do not lead to an estimation of
variable cost that will definitely outweigh
the revenue obtained from the sale of paddy [18,
19].

—96,530
235,113.1

X100 = 41 ccooos e e e 2)

4.3 Comparison of Profitability Due to
Gender Intra-Household Dynamics

In comparing profitability according to the gender
intra-household dynamics, the decision on input
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use, farm plot ownership, and role in land
preparation were found to be significant.

There was a significant difference in profit
between Male (M = [-80009.6], SD = [719178.8])
and Female (M = [-120980.8], SD = [371716.2]);
t(7937) = [2.9561], p = [0.0031] for decision on
input use. In farm plot ownership there was a
significant difference in profit between Male (M =

[-79309.96], SD = [717650.8]) and Female (M
[[134222.8], SD = [179688.6]); t(7951)
[3.7523], p = [0.0031] and For the role in land
preparation there was a significant difference in
profit between Male (M = -75546.25],
SD = [7445178]) and female (M = [122535.2],
SD = [358831.1]); t(7937) = [3.4394], p =
[0.0006]

Table 1. Characteristics of paddy farming household relative to adoption rate and gender intra-
household dynamics

Gender intra-household dynamics

Adoption levels Male (%) Female (%) Total
Decision on input use
None Adopters 68 32 100
Low Adopters 51 49 100
Medium Adopters 49 51 100
High Adopters 61 39 100
Plot ownership
None Adopters 69 31 100
Low Adopters 69 31 100
Medium Adopters 66 34 100
High Adopters 76 24 100
Right to use the plot.
None Adopters 71 29 100
Low Adopters 70 30 100
Medium Adopters 69 31 100
High Adopters 41 59 100
Role in Land Preparation
None Adopters 65 35 100
Low Adopters 43 57 100
Medium Adopters 51 49 100
High Adopters 54 46 100
Role in weeding and fertilizing
None Adopters 66 34 100
Low Adopters 44 56 100
Medium Adopters 46 54 100
High Adopters 61 39 100
Role on harvesting
None Adopters 63 37 100
Low Adopters 44 56 100
Medium Adopters 42 58 100
High Adopters 61 39 100
Decision on what to do with the sales
None Adopters 95 5 100
Low Adopters 95 5 100
Medium Adopters 92 8 100
High Adopters 100 0 100
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The results show that generally, farmers are
operating at a loss; however, females incur more
losses compared to males. Table 2 reveals that
when males had made decisions on the input
use, the loss incurred was minimal compared to
when females made decisions on the input use.
Delecourt and Fitzpatrick [20] revealed that
female businesses are less profitable than those
operated by males. However, this result
contrasts with that of Islam et al. [13], who found
that if females were to operate household
businesses, there would be a more significant
increase in profitability than for males.

Further, the results in Table 3 show that when
males owned the farm plot, the loss incurred was
low at an average of 79 309.96 TZS per acre
compared to when females owned the plot made
a loss of 134 222.TZS per acre. The use of more
inputs, such as a large amount of fertilizer on a
plot, increases the cost but lower the output per
acre, likely due to insufficient knowledge on the
use of inputs where female seems to be more
ignorant of the proper use of the inputs [18,19].

According to the results in Table 4, when the role
of land preparation was left to men, the loss

incurred was 75 546.25 TZS, which is low
compared to that of women, which is 122 535
TZS. This is because land preparation requires a
larger workforce, and men are found to have this
ability compared to women and can use animal
draft power to simplify the exercise more than
women can. This was also supported by
Thangavel et al. [23], who found that
males were utilizing agricultural machinery,
which can simplify the job and provide effective
way of land preparation for crop production
purposes.

Other gender intra-household dynamics variables
including the role of weeding and fertilizer use,
the right to use the farm plot and the role of who
is responsible for harvesting the crop were all
insignificant.

Likewise, the difference between males and
females who decide on what to do with money
obtained from the sales of crops was insignificant
from the t-test. This means that, there were no
differences in farm profitability that the household
could get if either men or women became
dominant with respect to gender intra-household
dynamics.

Table 2. Two-sample t-test for decision on input use

Group Obs Mean Std. Err Std.Dev (95%Conf. Interval)
Male 4768 -80009.6 10415.23 719178.8  -100428.3 -59590.94
Female 3171 -120980.8 6601.056 371716.2  -133923.5 -108038
Combined 79939 -96374.33 6791.535 605133 -133923.5 -108038
Diff 40971.18 13859.77 13802.39 68139.96

t =2.9561, Degrees of freedom = 7937, P = 0.0031

Table 3. Two-sample t-test for farm plot ownership

Group Obs Mean Std. Err Std.Dev (95%Conf. Interval)
Male 5480 -79309.96  9694.443 717650.8 -98314.92 -60305
Female 2473 -134222.8  3613.338 179688.6 -141308.3 -127137.3
Combined 7953 -96385.21  6779.555 604597.9 -109674.9 -83095.5
Diff 54912.85 14634.33 26225.72 83599.98

t= 3.7523, degrees of freedom =7951, P= 0.0002

Table 4. Two-sample t-test for the role in land preparation

Group Obs Mean Std. Err Std.Dev (95%Conf. Interval)
Male 4,420 -75546.25 11198.61 744517.8 -97501.13 -53591.37
Female 3,519 -122535.2  6048.956 358831.1 -134395 -110675.4
Combined 7,939 -96374.33  6791.535 605133 -109687.5 -83061.13
Diff 46988.95 13662.08 20207.67 73770.23

t = 3.4394, Degrees of freedom = 7937, P = 0.0006
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4.4 Implications for Policy and Practice
in Light of the Study's Findings, the
Study Recommends the Following

First, female paddy producers are to be
empowered by sensitizing them on improved
agriculture practices. As per the policy on the
National Strategy for Gender Development which
aims to create conducive environment for equal
opportunities in employment for both women and
men. The study expose female paddy producer
to be more vulnerable to opportunities thus
empowering female paddy producer should be
facilitated to enable a health community while
reducing poverty.

Second, farming households should be aware of
the benefits of using improved agriculture
technology in a package, as most of their plots
fall into the category of "none adoption," meaning
they do not use improved agriculture technology
in the production of paddy. The agriculture
extension experts should create awareness to
households producing paddy on the significance
and benefits of adopting improved agriculture
technologies in package.

Thirdly, the paddy farming households should be
sensitized on the proper way of using the
improved seeds, fertilizers and pesticides to
ensure the good management of farm resources.
This will reach the agricultural technology which
aims at facilitating maximum production as stated
by the National science and technology policy for
Tanzania

Lastly, favorable lending terms for agricultural
inputs should be made available to small farming
households, that will facilitate the purchase and
adoption of improved agricultural technology,
which is vital for increasing output and profit
maximization.

5. CONCLUSION

This study has shown that males are dominant in
making the decision on input use, right to use the
plot, role in land preparation, role in weeding and
fertilizer use, role on harvesting and decision on
what to do with the sales farm and on the plot
ownership. However, when females had the right
to use the plot, they highly adopted improved
agriculture technology compared to males, on
the other side when males had the opportunity to
decide on what to do with the sales, they also
highly adopt.
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Therefore, the cooperation of both men and
women in making farm decisions is encouraged
since this will help to make informed decisions
such as on the right time to do weeding and
fertilization in the farm and timely harvesting of
the crop. Besides that, a household where both
men and women cooperate in planning how the
farm income will be committed to various
activities of the household will be much better at
allocating its limited financial resources to
various farming activities like purchasing
improved agricultural technologies such as good
seed varieties and fertilizer as well as supporting
non-farming activities.

The results reveal that, in general, smallholder
farmers are making a loss, although the females
are making higher losses compared to the males
in the decision on input use, farm plot ownership,
and role in land preparation. The loss obtained is
always tricky for farmers to notice since they do
not have a tradition of keeping all farm records,
especially the cost incurred in all aspects, from
the preparation of the land until when the crops
are sold out.

ACKNOWLEDGEMENTS

All glory and honour go to the Almighty God and
to Jesus Christ, Lord and Saviour, who
strengthened and helped through undertaking
this study.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES
1. URT. NATIONAL RICE DEVELOPMENT
STRATEGY PHASE Il (NRDS II); 2019-
2030.
Takahashi
‘Technology

K, Muraoka R, Otsuka K.
adoption, impact, and
extension in  developing  countries'
agriculture: A review of the recent
literature', Agricultural Economics (United
Kingdom). 2020;51(1):31-45.
Shibata R, Cardey S, Dorward P.
‘Gendered intra-household  decision-
making dynamics in agricultural innovation
processes: Assets, norms and bargaining
power', Journal of International
Development. 2020;32(7):1101-1125.
Anang BT, Béackman S, Sipildinen T.
'‘Adoption and income effects of agricultural



10.

11.

12.

13.

14.

Balula and Ngaiza; Asian J. Agric. Ext. Econ. Soc., vol. 42, no. 3, pp. 16-24, 2024; Article no.AJAEES.113041

extension in Northern Ghana', Scientific
African. 2020;7.

Abunga, Mamudu, Emelia, Akudugu,
Samuel, Guo D, Kwesi. 'Adoption of
modern agricultural production
technologies by farm households in
Ghana: What factors influence their
decisions? 2012;2(3):1-14.

Tsinigo E, Behrman JR. ‘'Technological
priorities in rice production among
smallholder farmers in Ghana', NJAS -
Wageningen Journal of Life Sciences.
2017;83:47-56.

Badstue L, Eerdewijk AV, Danielsen K,
Hailemariam M, Mukewa E. How local
gender norms and intra-household
dynamics shape women's demand for
labour-saving technologies: Insights from
maize-based livelihoods in Ethiopia and
Kenya. Gender, Technology and
Development. 2020;24(3):341-361.

Ebere M, Chibuzor NG. 'A comparative
study on cucumber production in wet and
dry season in Rivers. A comparative
study on cucumber production in wet and
dry season in Rivers State, Nigeria’
2023.

Mtembeji AL, Singh DR. Dynamics of rice
production among the food crops of
Tanzania. South  African  Journal  of
Science. 2021;117(9-10):1-6.

Mauki C, Jeckoniah J, Massawe GD.
Smallholder rice farmers profitability in
agricultural marketing Co-operative
societies in Tanzania: A case of Mvomero
and Mbarali districts. Heliyon;2023.

Craig C. ‘Using enterprise budgets to
make decisions about your farm’,
Agricultural  Extension, lowa  State

University. 2006;1-19.

Ani D, Qjila H, Abu O. 'Profitability of
cassava processing: A case study of
Otukpo Lga, Benue State, Nigeria',
Sustainable Food Production. 2019;6:12—
23.

Islam MZ, Begum R, Sharmin S, Khan A.
Profitability and productivity of rice
production in selected coastal area of
Satkhira district in
Bangladesh. International Journal of
Business, Management and Social
Research. 2017;3(1):148-153.

Jain R, Arora A, Raju S. A novel adoption
index of selected agricultural technologies:
Linkages with infrastructure and
productivity: Agricultural Economics
Research Review. 2009;22:109-120.

23

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Loevinsohn M, Sumberg J, Diagne A.
Under what circumstances and conditions
does adoption of technology result in

increased agricultural productivity?
Protocol. London: EPPI Centre, Social
Science Research Unit, Institute of
Education, University ~ of  London.

McNamara; 2012.

Challa M. Determining factors and impacts
of modern agricultural technology adoption
in West Wollega, Munich, GRIN Publishing
GmbH; 2013.
Available:http://www.grin.com/en/ebook/28
0336/determining- factors-and-impacts-of-
modern-agricultural- technology-adoption
Kurgat BK, Lamanna C, Kimaro A, Namoi
N, Manda L, Rosenstock TS. Adoption of
climate-smart agriculture technologies in
Tanzania. Frontiers in sustainable food
systems. 2020;4:55.

Omotilewa 0J, Ricker-Gilbert J,
Ainembabazi JH. 'Subsidies for agricultural
technology adoption: Evidence from a
randomized experiment with improved
grain storage bags in Uganda', American

journal of  agricultural economics.
2019;101(3):753-772.
Rahman KMA, Zhang D. ‘'Effects of

fertilizer broadcasting on the excessive use
of inorganic fertilizers and environmental
sustainability’, Sustainability (Switzerland).
2018;10(3).

Delecourt S, Fitzpatrick A. Childcare
matters: Female business owners and the
baby-profit gap. Management Science.
2021;67(7):4455-4474.

Andril Martyn, Oleksundr Shewcheno,
Ruslan Tykhenko, Ivan Openk,
Oleskiyzhuk. Indirect corporate agricultural
and are in Ukraine distribution causes
consequence; Int business and
Globalization. 2020;25:3.

Andrew W Steven, Kann Wu. Land tenure
profitability among young farmers and

ranchers; Agricultural Finance Review.
2020;82(3):486-505.

Chandra Kumar Thangauel, Ramya
Thangavel Karthik Chandran Gunnam
Survanaravana Subrar. A study on
agricultural engineering equipment in south
Tamil Nadu using linear regression;

Bulletin of Electrical Engineering and
Informant. 2022;11(3):1480-1488.

Demont M. 'Reversing urban bias in
African rice markets: A review of 19
national rice development strategies’,
Global Food Security. 2013;2(3):172-181.



25.

26.

27.

28.

29.

30.

31.

32.

33.

Balula and Ngaiza; Asian J. Agric. Ext. Econ. Soc., vol. 42, no. 3, pp. 16-24, 2024; Article no.AJAEES.113041

Diederen P, Van Meijl H, Wolters A, Bijak
K. Innovation adoption in agriculture:
Innovators, early adopters and
laggards. Cahiers d'Economie et de
Sociologie Rurales. 2003;67:29-50.

Doss CR, Morris ML, Doss CR. 'How does
gender affect the adoption of agricultural
innovations? The case of improved maize
technology in Ghana/, American
Agricultural Economics Association. 2004;
25(1):12.

Gebre GG, Isoda H, Amekawa Y, Nomura
H. Gender differences in adopting
agricultural technology: The case of
improved maize varieties in southern
Ethiopia. In Women's studies international
forum. Pergamon. 2019;76:102264.
Harwood RR. Small farm development
understanding and improving farming
system in the humid tropic; 1979.

Huyer S. 'Closing the gender gap in
agriculture, gender’, technology and
development. 2016;20(2):105-116.

Irani Arraiz. 'Time to share the load:
Gender differences in household
responsibilities and business profitability;
Small Business Economics. 2022;51(1):57-
84.

Jakku E, Taylor B, Fleming A, Mason C,
Fielke S, Sounness C,Thorburn P. "If they
do not tell us what they do with it, why
would we trust them?" Trust, transparency
and benefit-sharing in Smart Farming.
NJAS-Wageningen  Journal of Life
Sciences. 2019; 90:100285.

Nutrition S. ‘Intra-household dynamics and
dietary diversity Insights from sustainable
nutrition for all’. 2018;3.

Philipos Borko M, Bukero G. 'Application of
ordinal logistic regression analysis in

34.

35.
36.

37.

38.

39.

40.

determining factors affecting SIMLESA
technologies adoption in Southern Ethiopia
value chain analyses of priority vegetable
crops view project market assessment
project view project’; 2021.

Sennuga SO, Fadiji TO.: Effectiveness of
traditional extension models among rural

dwellers in Sub-Saharan African
Communities, International Journal of
Advanced Research. 2020:;8:4:401-
415.

Sennuga SO, Oyewole SO, (2020): Explor
Seymour G, Doss C, Marenya PP,
Meinzen-Dick RS, Passarelli S. 'Women's
empowerment and the adoption of
improved maize varieties: Evidence from
Ethiopia, Kenya, and Tanzania',
Agricultural &  Applied Economics
Association Annual Meeting. 2016;1-30.
Trevor R, Lewis WI. The rice value chain in
Tanzania: A report from the
southern highlands systems
programme; 2015.

Available: www.fao.org/publications
Ugwumba PI, CoA. ‘Analysis of socio-
economic det erminant s t o broiler product
ion by rural women in Imo State of
Nigeria';2011.

UN-Women. ‘The-gender-gap-in-
agricultural-productivity-in-sub-Saharan-
Africa-en’. 2018;(11).

Available: www.unwomen.org

Yigezu, Yigezu Atnafe, Mugera, Amin, El-
Shater, Tamer, Aw-Hassan, Aden, Piggin,
Colin, Haddad, Atef, Khalil, Yaseen, Loss,

food

Stephen. ‘Enhancing adoption of
agricultural technologies requiring high
initial investment among smallholders’,

Technological Forecasting and Social
Change. 2018;134:199-206.

© 2024 Balula and Ngaiza; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/113041

24


http://www.unwomen.org/
http://creativecommons.org/licenses/by/4.0

