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Abstract: Involvement of youth in horticulture agribusiness has become a vital approach to create
employment opportunities among the youth in Tanzania. This study aimed at examining the extent
of youth participation and factors influencing youth involvement in horticulture agribusiness with
a focus on innovations in post-harvest management (PHM). Data were collected from a sample
of 576 male and female youth in Njombe region using a multi-stage random sampling technique.
Data were analyzed using an ordered logit model and descriptive statistics. Results of the ordered
logit analysis showed that primary school education, Form IV and above, management innovation,
access to credit, good perception of horticulture for agribusiness and improved packaging materials
positively and significantly influence youth involvement in horticulture agribusiness. Gender and
land size had a negative and significant influence on youth involvement in horticulture agribusiness,
as indicated by higher percentages of male youth (59%) participation in the horticulture agribusiness.
Therefore, this study suggests increased investment in capacity development of the youth on PHM
innovations and the development of rural infrastructure such as agro-processing and storage facilities
by the government and private sector. Increasing the availability of improved packaging materials
and provision of youth-friendly credit schemes could encourage youth in horticulture agribusiness.

Keywords: youth; agribusiness; gender equity; horticulture; postharvest losses; Tanzania; youth
unemployment

1. Introduction

Over one million youth within the age range of 15 to 24 years were unemployed in Tanzania [1].
About 67% of the labor force in Tanzania is comprised of young people within the age range of 15 and
35 years. However, this labor force has little or no access to employment opportunities [2]. The situation
is unfortunate in that the youth could provide an opportunity for economic development through
their involvement in agribusiness and other rural agricultural activities [3].

There is a significant relationship among economic development, employment, investment growth
rates, and poverty reduction [3]. Youth could make important contributions to agricultural development
if empowered with proper facilities such as access to land, education, market, storage facilities,
and financial support. The agriculture sector is the key economic activity in rural areas in Tanzania.
For instance, agriculture accounts for about 65.5% of employment, about 29% of Gross Domestic
Product, 30% of export earnings, and 65% of industrial raw materials [4]. Therefore, the agriculture
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sector has the potential of providing solutions to the challenges of youth unemployment in Tanzania.
However, some challenges make the sector less attractive to youth. These challenges include economic
factors such as limited access to land, low access to credit facilities, low profit margins, and limited
accessibility of the market. Social factors include low level of education, less contact with extension
officers, negative attitude towards agriculture, and parental influence. Environmental factors include
unfavorable weather condition, pests, and diseases which attack horticulture crops [5].

In fact, youth involvement in agriculture is a recent phenomenon as governments in Africa,
including Tanzania, have made commitments to engage youth in agribusiness as a strategy to address
youth unemployment. Moreover, the youth’s tendency to be energetic, innovative, and risk takers could
provide an opportunity to transform the agricultural sector in Africa which has been dominated by
older people with an average age of 60 to 70 years old [6]. On this basis, African leaders’ commitments
are reflected in several initiatives such as the adoption of the African Youth Charter (AYC) by the
African Union in 2006, the declaration of the African Youth Decade (2009 to 2018), and the establishment
of the Youth Desk in the New Partnership for Africa’s Development (NEPAD) [6].

At the country level, the Tanzanian Government has developed various development programs
to promote youth involvement in the agriculture sector. Currently, the Government of Tanzania
through the Ministry of Agriculture has developed the National Strategy for Youth Involvement in
Agriculture (NSYIA) for 2016–2021 with a vision of empowering youth to participate fully in agricultural
development and contributing to national economic growth [3]. Additionally, the government has
developed many programs and strategies such as the Agricultural Sector Development Programme
which encourages the inclusion of youth in all agricultural programmes, and the Tanzania Agriculture
and Food Security Investment Plan which promotes youth employment in agriculture for increased
agricultural productivity, food and nutrition security, and income [7,8]. Moreover, the National
Agricultural Policy seeks to involve youth in agriculture by providing an opportunity for increased
economic development particularly in agriculture [9].

In Tanzania, horticulture is the fastest growing agricultural sub-sector with an annual average
growth rate of 11% [10]. This growth rate is higher than the overall growth rate of the agriculture
sector [11]. Currently, horticulture generates about USD 600 million, equivalent to TZS 1.38 trillion per
annum [12]. The sub-sector also provides formal and informal employment opportunities for about
4.4 million people [10]. The horticulture sub-sector could attract youth due to its potential for quick
economic returns and its less demand for land compared to staple crops [10]. The labor-intensive nature
of the horticulture agribusiness could also mean that the youth cold engage in different production
stages such as planting, weeding, and harvesting [12]. However, the employment of youth in the
horticulture agribusiness is minimal compared to the huge potential of the sub-sector. The problem
could emanate from the perishable nature of the produce which results in a high level of post-harvest
losses (PHLs) estimated at 30 to 70% [13–16]. Postharvest losses (PHLs) refer to the measurable loss of
food (i.e., quality and/or quantity) along the supply chain from the time of harvest to consumption or
other end users [17].

This study examines the factors influencing youth involvement in horticulture agribusiness with
a focus on innovations in post-harvest management (PHM). First, the study determines the extent of
involvement of male and female youth in the horticulture agribusiness. Second, the study identifies
factors influencing the involvement of male and female youth in the horticulture agribusiness with
a focus on PHM innovations. Third, the study quantifies PHLs encountered by male and female youth
involved in the horticulture agribusiness. The study findings are expected to contribute significantly
towards the global and national efforts of increasing food and nutrition security, employment
opportunities, and poverty reduction through promoting youth participation in agriculture. Therefore,
the findings are expected to meet the National Strategy for Growth and reduction of poverty and
Millennium Development goals.

The rest of the paper is organized as follows. The Sections 1.1 and 1.2 present the conceptual
framework and discusses the reviewed literature. Section 2 presents the methods. Section 3 presents
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results and discussions. Then, Section 4 highlights the conclusions and policy implications of
the findings.

1.1. Conceptual Framework

The framework guiding this study includes factors influencing youth involvement in horticulture
agribusiness with a focus on innovations in PHM (Figure 1). The factors are categorized into three
groups. The independent variables include economic factors, social factors, and envirnmental factors.
The moderating variables are represented by government policies and regulations. Policy measures
can influence the above factors to produce positive results. The youth involvement in horticulture
agribusiness is the dependent variable. The conceptual framework was used to guide data generation
and analysis.
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Figure 1. Conceptual Framework. Source: Modified from [18].

1.2. Literature Review

Several studies focusing on youth involvement in agribusiness as a strategy towards youth
employment opportunities in developing countries. For example, Ref. [6] used the deductive
coding approach and their results found that interventions that integrate capacity development,
financial support for startups, and continuous mentorship on the technical and financial aspects
proved successful in enhancing youth engagement in agribusiness. Additionally, Ref. [19] used
a logistic regression model to analyze “Determinants of youth” participation in rural agriculture in
Imo State, Nigeria. Their empirical results revealed that age, marital status, education, household size,
parents’ occupation, parents’ farm income, and dependence status were significant factors influencing
youth participation in agricultural activities. Similarly, Ref. [5] on determinants of decision and
participation of rural youth in agricultural production in Nigeria used the logistic model. The empirical
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results revealed that years of youth in social organizations, access to Information and Communications
Technology (ICT), nature of land ownership, and access to state-owned agricultural programs positively
determined the decision of youth to engage in agricultural activities in the study area [20] examined the
constraints to rural youth involvement in agricultural production in Kwara State, Nigeria. Their results
found that lack of agricultural insurance, poor returns to agricultural investments, lack of basic
farming knowledge, and lack of access to farm inputs were the major constrains limiting youth
involvement in agricultural production. A study carried out by [21] assessed and quantified losses
along the tomato postharvest value chain in three agroecological zones of Ghana. Results found
that losses during harvest across regions ranged between 4.6 and 10.85% with the highest in Upper
Eastern region of Ghana. During grading and packing between 3.6 and 13.75% of fruit was lost,
2.3 to 7.4% during transportation, and 2.6 to 3.3% during marketing, Ref. [15] found that a huge loss
of oranges (about 56%) occurred at farm level due to poor practices of farmers and harvesters and
inadequate facilities during harvesting, handling, and storage in the Coast Region of Tanzania [22]
on their assessment of postharvest loss and quality deterioration of horticultural crops in Dire Dawa
Region, Ethiopia used descriptive statistics to estimate postharvest losses. Results revealed that climate
and weather conditions, harvesting and handling techniques, and disease and pests were recorded
as major causes for postharvest losses. The study further found that severe postharvest loss and
quality deterioration of horticultural crops mainly occurred during harvesting followed by marketing,
transporting, and storage. From the reviewed literature, there is little information on factors influencing
youth involvement in horticulture agribusiness with regard to innovations in PHM.

For instance, Ref. [5,6,19] showed how various factors influence youth participation in agribusiness
but they did not show how innovations in PHM could influence youth involvement in horticulture
agribusiness. Thus, this study was designed to contribute to the literature by closing this identified
gap. Findings of this study could assist the government to better understand factors influencing youth
participation in horticulture agribusiness and to design proper policies.

2. Materials and Methods

2.1. Study Area

The study was conducted in the Njombe Region (Njombe Town Council, Njombe District Council,
and Makambako Town Council), which is located in the Southern Highlands of Tanzania from November
to December 2018. The region covers an area of 21,347 km2 and lies between Longitude 35◦00′0.00′′ E
and Latitude 9◦15′0.00′′ S (Figure 2). According to the 2012 National Census, the total population
of Njombe Region was 702,097, while Njombe Town Council had a total population of 130,223,
Njombe District Council 85,747, and Makambako Town Council 93,827 people [2]. These districts
were selected because of their high potential for horticultural farming. Among the horticultural
crops selected were tomato (Solanum lycopersicum), carrot (Daucus carota), cabbage (Brassica oleracea),
amaranthus (Amaranthus cruentus), avocado (Persea americana), Brassica (Brassica carinata), and Chinese
mallow (Malva verticillata). This is due to their economic importance in the study area. The region is
bordered by the Mbeya, Iringa, Morogoro, and Ruvuma regions. Most of the population was engaged
in agricultural activities with farming as their major occupation.
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Figure 2. Map of Tanzania showing the study location.

2.2. Data Generation

The data for this study were obtained from both primary and secondary sources. Secondary data
were obtained from published literature, the Internet, and the Ministry of Agriculture, Tanzania For
primary data, the multistage sampling technique was employed to select respondents. At the first stage,
Njombe Town Council, Njombe District Council, and Makambako Town Council were purposively
selected among the districts in Njombe Region because of their known high production of horticultural
crops. At the second stage, the population was set into strata of zones by types of crops cultivated;
from these, 16 out of 97 villages of the study districts were purposively selected for the study. Lastly,
male and female youth were randomly selected for interview from the list of youth in each village
that was developed with the aid of village executive officers. The villages, which were purposefully
selected for study according to the potential of horticultural production were Ninga, Nundu, Uwemba,
Utengule, Tagamenda, Rwangu, Nyombo, Mfereke, Matiganjola, Igombola, Ihang’ana, Mashujaa, Isitu,
Itunduma, Kisilo, and Kitandililo. The study employed a cross-sectional research design whereby both
qualitative and quantitative data were collected. A semi-structured questionnaire using electronic
surveys on android tablets was administered to respondents. Focus Group Discussions (FGDs) on
horticulture production were also conducted with 16 groups. The sample size was determined by
using the Cochran formula [23]

n =
Z2P(1− P)

e2 (1)
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where n is the sample size, Z is the statistic for a level of confidence of 95%, which is (1.96), e is the
sampling error (level of precision), which was 5%, and P is the proportion (prevalence), which is 67%
for this study. By using the formula in Equation (1), 576 rural youth were sampled in the study districts.

2.3. Data Analysis

2.3.1. Descriptive Statistics

Descriptive statistics were used to provide insights into the extent of male and female youth
involvement in horticulture agribusiness with a focus on innovations in PHM that there is no difference
in percentage between male and female youth involvement in horticulture agribusiness.

2.3.2. Econometric Analysis

Ordered logit model (OLM) was used to identify factors contributing to male and female youth
involvement in horticulture agribusiness, particularly in PHM innovations. OLM was performed to test
the hypotheses that socio-economic factors and environmental factors do not influence the decision of
male and female youth to engage in horticulture agribusiness. OLM is a regression model for an ordinal
response variable, which is based on the cumulative probabilities of the response variable. The logit
of each cumulative probability is assumed to be a linear function of the covariates, with regression
coefficients constant across response categories [24]. The ordered logit model is appropriate for ordered,
categorical variables such as no involvement, part-time involvement, and full-time involvement.
One interpretation of the ordinal model is that the probability of selecting a particular number of
practices is a function of an underlying latent variable that measures a youth’s utility for being involved
in horticulture agribusiness. OLM is good for quantifying the effects of the contributing factors on
ordinal response variables while avoiding losing valuable information about the ordering. This is
because despite being ordered, the scores are not continuous outcomes or normally distributed [25].
The ordered logit model is given by Equation (2);

Y∗ = XT βi + ε (2)

where Y* = unobserved dependent variable, XT is the vector of independent variables, βi is the vector
of regression coefficients and ε is the error term

The latent variable (level of involvement) in this study exhibits itself in ordinal categories,
which was coded as 0, 1, 2 . . . j. The response category j is thus observed when the underlying
continuous response falls in the j-th interval as:

Y∗ =


0, if Y∗ ≤ δ
1, if δ0 ≤ Y∗ ≤ δ1

2, if δ1 ≤ Y∗ ≤ δ2

N, if δN ≤ Y∗

(3)

where Y* (i = 0, 1, 2j) is the unobservable threshold parameters that were estimated with the other
parameters in the model, δ is the standard deviation and N is the number of categories of the ordered
response variables. Refs. [26,27] noted that when an intercept coefficient is included in the model,
Y0* is normalized to zero value, and hence only N−1 additional parameters are estimated with X’s.

An ordered logit model can be written in terms of probability of youth involvement in horticulture
agribusiness with a focus on PHM. In this study, the level of youth involvement in horticulture
agribusiness is specified in Equation (3);

P
(
yi > j

)
=

exp
(
Xiβ−∅j

)
1 + exp

(
Xiβ−∅j

) j = 0, 1 . . . M− 1 (4)
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where j is ordered response category, Xi is a vector of observed explanatory variables, β is a vector
of parameters to be estimated, ∅j are cut points for the thresholds of the ordered model, P is the
probability of youth involvement in horticulture agribusiness, yi is the dependent variable and M is
the number of categories of the ordered response variables.

The conceptual framework as depicted in Figure 1 guided the econometric analysis.

2.3.3. Dependent Variable

The dependent variable (i.e., level of involvement) was selected based on the huge potential of the
horticulture sub-sector to absorb a large proportion of unemployed youth in Tanzania. Factors including
quick economic returns, limited land requirement, and the high demand for labor to undertake activities
such as harvesting, grading, packaging, storage, transportation, and marketing contribute to the
increased potential of youth employment in horticulture agribusiness. The OLM was specified for the
study as follows:

Let Yi denote the level of involvement: Not involved (Y0 = 0), Part-time (Y1 = 1), Full-time (Y2 =2)
in horticulture agribusiness regarding innovations in PHM.

2.3.4. Independent Variables

In this study, the independent variables were socio-economic characteristics such gender, marital
status, education, household size, access to extension services, access to credit, experience in farming,
land size, and household income from horticulture, and environmental factors such as the good
perception of horticulture agribusiness, improved packaging, improved storage facilities, and improved
transport facilities (Table 1).

Table 1. Independent variables and descriptive statistics.

Variable N Expected Sign Mean SD

Gender (male = 0, female = 1) 576 − 0.405 0.491
Marital status (married = 1, unmarried = 0) 576 + 0.746 0.435

Education: Primary education (yes = 1, no = 0) 576 − 0.635 0.482
Education: Form IV and above (yes = 1, no = 0) 576 + 0.215 0.41

Household size (number of members) 576 + 4.66 1.64
Access to extension services (yes = 1, no = 0) 576 + 0.22 0.411

Experience in farming (years) 576 + 0.741 0.438
Land size (acres) 572 − 1.089 1.050

Household income from horticulture (TZS) 388 + 1,801,268 3,292,559
Management innovation (yes = 1, no = 0) 576 + 0.314 0.465

Access to credit (yes = 1, no = 0) 576 + 0.357 0.479
Good perception of horticulture for agribusiness

(1 = yes, 0 = poor) 576 + 0.747 0.434

Improved packaging (yes = 1, no = 0) 576 + 0.212 0.409
Improved storage facilities (yes = 1, no = 0) 576 + 0.227 0.4353
Improved transport facility (yes = 1, no = 0) 576 + 0.272 0.445

N = Number of respondents, SD = Standard deviation.

2.3.5. Shapiro-Wilk Test

The Shapiro-Wilk test was used to test the hypothesis that the variables are normally distributed [28].
If the p-value is less than the chosen alpha level, the null hypothesis is rejected, implying that the
tested variables are not normally distributed. If the p-value is greater than the chosen alpha, the null
hypothesis is not rejected. In this case, the tested variables are normally distributed. The Shapiro-Wilk
test (W) was based on the formula provided in Equation (5) as:

W =

(∑n
i=1 aix(i)

)2∑n
i=1(xi − x)2 (5)
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where xi are the ordered sample value, x is a sample mean, ai constants are generated from the means,
variances, and covariances of the order statistics of a sample of size n from a normal distribution.
The value of W lies between zero and one. Smaller values indicate the non-normal distribution of the
data that leads to the rejection of normality whereas a value of one indicates normality of the data.

2.3.6. Kruskal-Wallis H Test

The Kruskal-Wallis H Test is a non-parametric method for testing whether samples originate from
the same distribution. It was used to test the hypotheses that male and female youth experience the
same crop losses in their involvement in the horticulture agribusiness. The test was used to compare
two or more independent samples of equal or different sample sizes [29]. The formula for computing
the Kruskal-Wallis H test is given in Equation (6).

H =
12

N(N + 1)

c∑
i=1

R2

ni
− 3(n i + 1) (6)

where, H = Test- statistic for Kruskal-Wallis, N = Total number of observations over all samples,
R2 = Square of the sum of rank for samples i, c = number of samples, ni = sample size of sample i.

The decision rule states that the rejection for the H test is H > χ2 where χ2 is based on (c−1) degree
of freedom (p ≤ 0.05).

χ2 =

∑
(fn − fe)

2

fe
(7)

where fn = observed frequencies in each cell.
fe can be computed as:

fe =
R ×C

N
(8)

where, R = Row total, C = Column total, and N = Number of cases. The decision rule used in this test
is that if χ2 calculated is greater than χ2 tabulated, the null hypothesis (H0) that male and female youth
experience same crop losses in their involvement in horticulture is rejected.

The estimated H follows χ2 distribution with (c−1) degree of freedom as indicated in Equation (6).

3. Results and Discussion

3.1. The Extent of Male and Female Youth Involvement in Horticulture Agribusiness

Results show that male youth dominate in horticultural agribusiness (59.6%) compared to female
youth. This might be due to the labor-intensive nature of the sub-sector which could be very tiresome
and time consuming for female youth who must integrate this activity with other labor-intensive
family and domestic responsibilities. In addition, Table 2 shows that male access to credit is high
(41%) compared to female youth (36%). Additionally, access to land and capital could be a limiting
factor for female youth to be more involved in the horticulture sub-sector since most African societies
do not allow women to inherit family land. Additionally, results in Figure 3 show that male youth
experienced the highest crop losses of 44.5% for amaranthus (Amaranthus cruentus) and the lowest crop
losses of 10% for Chinese mallow (Malva verticillata), while female youth experienced the highest crop
losses of 32.1% for tomato (Solanum lycopersicum) and the lowest crop losses of 2.5 % for amaranthus.
The highest crop losses experienced by male youth might be attributed to their lack of experience in
selling amaranthus in the open markets; instead, they sell directly at the farm gates compared to female
youth who are used to sell vegetables by the roadsides. The female highest crop losses in tomato are
attributed because female youth have limited access to market information compared to their male
counterparts. Female youth also tend to use rudimentary packaging material like baskets commonly
called “Tenga”. The high crop losses in turn limited involvement of female youth in the tomato value
chain. Respondents of focus group discussions explained that low access to market places in some
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villages also contributed to the increased crop losses. Most farmers sell their produces during the
harvesting season, resulting in oversupply and low payments. The low economic returns in turn
discourage the youth from engaging in the value chains.

Table 2. Access to credit among male and female youth.

Gender N Mean SD

Male 343 0.41 0.49
Female 233 0.36 0.48

N = Number of respondents, SD = Standard deviation.
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Figure 3. The extent of crop losses in horticultural crops produced by gender.

Table 1 shows the demographic and socioeconomic characteristics of the respondents (n = 576).
The majority of the respondents had primary school education (63.5%). This could emanate from
the fact that youth who have acquired some basic education is in a good position to participate in
horticulture agribusiness and to adopt PHM innovations. This result is in conjunction with earlier
empirical studies by [30] who found that youth who have acquired some form of education are more
likely to adopt and participate in new farming activities like horticulture activities earlier and faster
than the uneducated youth. Similarly, Ref. [31] noted that educated people could have a moderate
degree of awareness about agricultural activities including horticulture PHM innovations.

Results also show that most of the respondents (74%) have experience in farming. This indicates that
experience in farming is an important determinant for youth involvement in horticulture agribusiness.
Youth with more experience in farming tend to adopt new ideas and innovations and participate in
horticulture agribusiness compared to youth with less experience in farming. This is because youth
with more experience in farming have some technical knowledge associated with the risks of PHLs
and ways to reduce them compared to youth with little or no experience. This finding is similar to the
study by [32] who noted that farming experience (correlates with the acquisition of improved skills in
agricultural activities such as in horticultural agribusiness.

3.1.1. Factors Influencing Youth Involvement in Horticulture Agribusiness

Results in Table 3 are from the ordered logit model analysis used to estimate factors influencing
male and female youth involvement in horticulture agribusiness in Tanzania with regards to PHM
innovations. The three categories of level of involvement were specified as follows: not involved,
part-time, and full-time involvement that formed the dependent variable as ordered 0, 1, and 2,
respectively. Out of the 15 explanatory variables specified in the model, 8 significantly contributed
to male and female youth involvement in horticulture agribusiness. The model reveals that the
log-likelihood ratio of 243.6 is highly significant (p ≤ 0.000). The explanatory power of the model is
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good and that variability of the dependent variables or the decision to be involved in horticulture
agribusiness is associated with the specified independent variables.

Table 3. Ordered logit model used to estimate factors influencing male and female youth involvement
in horticulture agribusiness.

Variable Name Odds Ratio Std. Error z p > z

Education: Primary education 9.712 *** 3.601 6.13 0.000
Education: Form IV and above 2.022 * 0.791 1.8 0.072

Marital status (married) 0.933 0.274 −0.24 0.814
Gender female 0.523 ** 0.138 −2.46 0.014

Land size 0.786 * 0.099 −1.91 0.057
Access to extension services 0.942 0.302 −0.19 0.852

Experience in farming 0.997 0.28 −0.01 0.991
Household size 1.069 0.083 0.86 0.392

Management innovation 8.883 *** 3.225 6.02 0.000
Access to credit 1.617 * 0.449 1.73 0.083

Good perception of horticulture for agribusiness 5.289 *** 1.674 5.26 0.000
Household income from horticulture 1.103 0.111 0.98 0.33

Improved packaging 2.701 *** 0.985 2.73 0.006
Improved storage facility 0.877 0.266 −0.43 0.666

Improved transport 1.514 0.55 1.14 0.254

z is the ratio of the coefficient to the standard error of the respective predictor. Source; computed by authors using
Stata software (StataCorp, College Station, TX, USA), data from field survey 2018. Observation = 385, log-likelihood
= −243.6, Pseudo R2 = 0.3186, Chi-square = 227.89. Asterisks represent statistically significant at *** 1%, ** 5%,
and * 10%, respectively.

The variable “Primary education” is positive and significant at 1% influencing male and female
youth involvement in horticulture agribusiness with regards to PHM innovations. This implies
that youth who completed primary school education are more likely to be involved in horticulture
agribusiness by about 9.7 times (odds = 9.7) compared with youth who have a high level of education.
The variable “Form IV and above” is also positive and significant at 10%. This implies that youth
who attained high-level education are more likely to involve in horticulture agribusiness in a small
proportion of 2 times (odds = 2) compared to primary school education. This implies that youth who
completed primary school education see horticulture as a major income-generating activity in rural
areas since they have limited options for jobs compared with youth who acquire higher-level education.
Youth who have more education have more choices and they opt to work in non-farming activities
or in urban areas and they regard horticulture as labor-intensive and a job for uneducated people.
Hence very few educated youths can be found in horticulture agribusiness. Therefore, there is a need
to increase awareness among youth who have a better education to remain in their respective localities
and utilize the knowledge received in horticulture PHM, which in turn could reduce horticulture
PHLs as well as increase productivity and income among the youth, leading to a reduction of youth
unemployment. This recommendation is in conjunction with earlier empirical studies by [33] and [30]
who found that youth who have acquired some form of education are more likely to adopt and
participate in new farming activities like horticulture agribusiness. These similarities imply that
formal education plays a significant role in the enlightenment of youth toward identifying economic
opportunities like involvement in horticulture agribusiness.

The results further reveal that the variable “Gender female” is negative and significant at 5%.
This indicates that female youth are less likely to be involved in the horticulture sub-sector by 0.52 times
(odds = 0.52) compared with their male counterparts. This implies that female youth involvement
in horticulture agribusiness is a challenge because females have to integrate it with their domestic
responsibilities of taking care of the family, cooking, and other household chores. Similarly, horticulture
activities are more labor-intensive, time-consuming, and capital-intensive and may contribute to the
low participation of female youth in horticulture agribusiness. This result disagrees with that of
Adejo et al. [34] in their study on the Assessment of Postharvest Management Information Needs
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of Yam Farmers in Kogi State, Nigeria. Their results found that gender has no significant effect on
improved postharvest management technologies, probably because they have no access to information
on those technologies. The difference between these findings denotes that gender issues vary from one
society to another due to historical factors, environmental factors, and culture of a society. Taking the
case of developing countries, women’s insecure rights to land exclude them from participation in
decision making over land and natural resource use as a result of colonial ideals. For example, men play
the main role in economic development, therefore will be the beneficiaries of education, training, and
technology compared to women [35]. Additionally, Ref. [36] in their study for Gender and Employment
in Kenya horticulture Value Chain found that entitlements to land are not uniform among male and
female due to Kinship norms that provide women with land rights through marriage and again they
had no choice of what to produce. Moreover, in Tanzania men are primary decision-makers about
what to plant since they are often the owner of the plots due to customary patrilineal land practices
and gender norms regarding farm activities [37].

Land size is negative and significant at 10%. This implies that a unit increase in land size reduces
the probability of youth involvement in horticulture activities by 0.78 times (odds = 0.78). This means
that as land size increases, youth may reduce their involvement in horticulture agribusiness and shift
to non-horticultural crops such as potatoes, maize, and beans. This is because horticultural crops are
often grown in small plots because is more labor- and capital-intensive. Hence, the increase in land
size may increase the costs of operation and management, which could be difficult for the youth to
sustain due to financial constraints, which most youth face. Moreover, prices of horticultural produce
are not stable, leading to monetary loss due to changing prices in the markets, making the cost of
operations high compared to income received.

During focus group discussions, respondents reported that prices for one box of tomato ranged
from TZS 15,000 to TZS 35,000 per season, while the price for one kilogram of avocado ranged from
500 to 1500 per season. They added that the price for one kilogram of leafy vegetables might fluctuate
from 100 to 500 per season.

Additionally, both male and female youth in the Njombe region in November 2018 emphasized
that the absence of processing plants to add value to horticultural produce to reduce PHLs could limit
youth involvement in horticulture agribusiness.

Management innovation is positively and significantly associated with the dependent variable at
1%. This shows that youth with management innovations are more likely to be involved in horticulture
agribusiness by 8.9 times (odds = 8.9) compared with youth with no management innovation.
This implies that youth who have knowledge and techniques on how to reduce PHLs are more likely
to be involved in the horticulture sub-sector due to the awareness and knowledge they have on how to
tackle PHLs.

Access to credit has a positive significant association at 10%. Youth with access to credit is more
likely to be involved in horticulture agribusiness by 1.6 times (odds = 1.6) compared with youth who
have no access to credit. Access to credit can help youth acquire improved variety and access to PHM
innovations (harvesting tools, packhouses, transport equipped with cold store facilities, use of shade,
plastic crates, and processing plants) which are vital in horticulture sub-sector development.

Furthermore, a good perception of horticulture as a good business is positive and significant at 1%.
This implies that male and female youth who perceive horticulture as good business are more likely to
be involved in horticulture agribusiness by 5.3 times (odds = 5.3). This is motivated by the highest
expected returns from horticulture agribusiness. This result is in line with earlier empirical results
by [38] in their study found that youth have a positive perception of agriprenuership. This result
shows that youth who have a positive perception of the agriculture sector is more likely to involve in
horticulture agribusiness compared to youth who have a negative perception.

Improved packaging materials positively and significantly influences the dependent variable at
1%. Youth with access to improved packaging material such as plastic crates are more likely to be
involved in horticulture activities by 2.7 times (odds = 2.7) than those with no access to improved
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packaging material. This implies that youth who use improved packaging material could incur low
crop losses compared to those who use local packaging material like baskets.

3.1.2. Results of the Shapiro-Wilk Test

Shapiro-Wilk test (W) was used to test whether variables are normally distributed. This is because
if data are not normally distributed some of the econometric assumptions are violated which may lead
to wrong results. The Shapiro-Wilk (W) test indicates that all variables were approaching one (Table 4).
Hence the variables followed a normal distribution.

Table 4. Shapiro-Wilk (W) test for normal data distribution.

Variable N W V z Prob > z

Household size 576 0.9832 6.419 4.498 0.000
Land size 572 0.85982 53.24 9.612 0.000

Experience in horticulture agribusiness 576 0.99548 1.728 1.324 0.093
Household income from horticulture 388 0.99064 2.508 2.185 0.014

N = Number of respondents; W = Wilk test; V = Variances; z = the ratio of the coefficient to the standard error of the
respective predictor.

3.1.3. Postharvest Losses among Male and Female Youth Involved in Horticulture Agribusiness

Results of the Kruskal-Wallis equality-of-population-rank test show that male and female youth
experience different crop losses in the horticulture agribusiness as indicated in the chi-square (8.7) and
p-values (p ≤ 0.01) that are statistically significant (Table 5). Hence, we reject the null hypothesis that
male and female youth experience the same crop losses in the horticulture agribusiness. Female youth
experience lower crop losses in some crops such as amaranthus and carrot than their male counterparts.
This finding is supported by the results of the descriptive analysis which shows that male youth
experience higher crop losses compared with female youth (Figure 3). This finding is in agreement
with [39] in their studies in Oyo State, Nigeria, who reported that there is a significant difference in
losses experienced by male and female farmers in watermelon production. The similarities could
emanate from the common practice of assigning females to engage in postharvest activities like sorting
and grading compared with their male counterparts in rural areas of Africa.

Table 5. Kruskal-Wallis Equality-of-Populations-Rank Test.

Observation Rank Sum

Male 207 41,422.5
Female 163 27,212.5

Chi-squared = 8.766 (1 d.f)
Probability = 0.0031 *

Chi-square with ties = 8.7 (1 d. f)
Probability = 0.0031 *

d.f represents a degree of freedom. Asterisks represent statistically significant at 1%.

3.1.4. Proportions of Crop Losses

Results from the survey reveal that the proportion of crop losses varied across the stages of crop
management. For instance, a higher level of losses was reported at grading (24.83%), harvesting (23.45%),
and handling (19.31%) stages. Lower crop losses were reported from poor agronomic practices (15.17%),
transport (8.97%), and packaging (8.28%) as shown in Figure 4. The losses are mainly contributed to by
the perishable nature of the crop due to their high moisture content, and improper handling during
harvesting, grading, transporting, and marketing. For example, the use of bamboo baskets (called
locally “Tenga”) to store tomato during transportation. The “rough inside of the Tenga” could crash
the fruit to the bottom, hence causing the rejection. The results from this study are in line with the
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study by Zakaria et al. [15] who found that 15% of oranges were wasted during the harvesting process,
18% during the handling process, 50% during storage, and 17% during transportation. Similarly,
this study agrees with Kasso and Bekele [22] who reported that severe postharvest losses and quality
deterioration of horticultural crops occurred during harvesting, marketing, transportation, and storage.
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3.1.5. Innovations Used to Reduce Post-Harvest Losses (PHLs) in Horticulture Agribusiness

Results show that the majority (68.77%) of respondents were not aware of innovations needed
to reduce postharvest losses. The most common innovations used to reduce postharvest losses were
grading (42.8%) and harvesting at the coolest time of the day (35.8%) (Figure 5). The use of improved
transport facilities such as a motor van equipped with cold storage facilities (5.83%) and the use of
improved storage facilities such as pack houses is low (5.25%). There was no mention of innovations
such as cooling systems like Zero Energy Chambers, charcoal room, and harvesting tools. This implies
that there is limited awareness of the innovations used to reduce PHLs among the youth.
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Generally, the framework guiding this study was useful in describing factors influencing youth
involvement in horticulture agribusiness with a special focus on PHM innovation in Njombe Region as
indicated above. However, the conceptual framework could be improved for further research to capture
more variables like agro-processing, improved rural roads, access to ICT, marketing infrastructure,
access to electricity, more investment on cold chain public logistic facilities (e.g., Cold chain warehouses
at airports like Songwe International airport) and Research and Development, all important factors
in reducing horticulture postharvest losses, which in turn increase the productivity of produce as
well as income which could attract youth to be involved in horticulture agribusiness which in turn
reduce youth unemployment problem. This should be done in partnerships between governments,
youth organizations, academia, and private sectors.

4. Conclusions and Policy Implications

The finding reveals that male youth dominate the horticulture agribusiness. The finding points
out the need to empower female youth to have full control over land use, access to credit, education,
and participation in decision making from household to community level could attract them to increase
participation in horticulture agribusiness. Furthermore, factors that positively and significantly
influence youth involvement in horticulture agribusiness are primary school education, Form IV and
above, management innovation, access to credit, good perception of horticulture for agribusiness and
improved packaging materials. Factors that negatively and significantly influence youth involvement in
horticulture agribusiness are gender and farm size. In reviewing the literature, from difference, similar
research revealed that aspirations of youth, youths’ access to resources (land, finance, information),
and participation in collective action encouraged youth’s participation in agribusiness. Additionally,
youth involved in the horticulture agribusiness face severe PHLs. The youth use grading and harvesting
at the coolest time of the day, all of which are manual activities. This implies that youth in Tanzania,
particularly in the Njombe Region, have limited knowledge and information on improved horticultural
PHM innovations. Knowledge of the PHM innovations would have contributed to encouraging the
youth involvement in the horticulture agribusiness. The following policy actions are recommended to
enhance opportunities for engagement for male and female youth in horticulture agribusiness.

First, the Public–Private Partnership (PPP) approach could be used to increase the youths’
awareness and knowledge of horticulture PHM innovations through formal education and agricultural
extension services. The knowledge and awareness could in turn encourage more youth to participate
in the horticultural agribusiness.

Second, there is a need to promote agro-processing in the industrialization policy. The policy
could emphasize on creating more markets for horticulture produce, reducing post-harvest losses,
and encouraging more youth to engage in horticultural agribusiness.

Third, the government should create a conducive environment (such as improved rural roads,
power supply, and lowering tax in improved horticultural PHM innovations).

Fourth, infrastructure development: Youth would benefit from investments made in the
construction of packhouses. Currently, there is one packhouse in Njombe Region centered in Njombe
Town Council which was built through a public-private partnership between the Government and
the Tanzania Horticultural Association (TAHA). This can be worked out through linking youth with
organizations or companies that purchase horticultural products by small-scale farmers including
youth. Additionally, the formation of youth Agricultural Marketing Cooperative Societies (AMCOS)
could help the youth to pay rent for the packhouse that is expensive for an individual youth to afford
since the cost per season is high, about TZS 1million (USD 435) for a storage capacity ranging from 20 t
to 80 t.

Fifth, alleviating financial constraints: Youth lack the financial resources to start and develop
horticultural businesses. There is a need to create incentives for the small and medium financial
institutions or microcredit financial institutions to open sub-offices in Njombe to provide credit with
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an interest rate that is affordable by youth. Such a youth-friendly credit scheme will help them to
access PHM innovations.

However, this study has some limitations, these include the impact of horticulture PHLs on the
welfare of rural youth, the profitability of PHM innovations, and the extend of youth’s application of
PHM innovations. This study provides bases for future research.

More research is needed to know to what extent youths applying the PHM innovations to reduce
postharvest losses would impact on food and nutrition security, increased employment opportunities
and income, as well as poverty reduction among the youths.
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