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Abstract

Background: This study was conducted in the Manzese Ward, Dar-es-Salaam, 
Tanzania. The objectives were to identify the individual and institutional factors associated 
with waste minimization among food vendors, determine the level of waste minimization 
among food vendors, and investigate the association between related factors (individual 
and institutional factors) and waste minimization among food vendors.

Methods: Quantitative data collection strategies were used. The study collected data 
from 234 participants, selected using a multistage sampling technique. Data were analyzed 
using descriptive and bivariate analyses, and a multivariate ordinal logistic model was 
fitted.

Results: The results show that most vendors are young (less than 35 years old), have 
basic education, and have a positive attitude toward waste minimization. The most 
significant factors for waste minimization among the food vendors’ working in Manzese 
Ward were education level (AOR= 35; 95% CI: 69-0.70; p=029), monthly income (AOR= 
49; 95% CI: 20-12; p=118), knowledge level (AOR= 36; 95% CI; 15-85; p<0.003), and 
attitude (AOR=17; 95% CI: 69-42; p<0.001). These factors are important for reducing 
waste and maintaining a low waste production by food vendors.

Conclusion: The levels of income, knowledge, and attitude of the vendors were 
identified as being crucial factors in minimizing waste. While provision of equipment for 
waste segregation, collection and removal, and the provision of sanitary facilities were 
identified as being important institutional factors contributing towards minimizing of 
waste.   
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Introduction
Waste minimization is a practice that 

reduces the produced and generated 
waste. This has also been reported 
to promote sustainable development, 
including meeting the Sustainable 
Development Goals (SDGs 3, 6, 7, and 
11) (IISD SDG Knowledge Hub 2023 & 
UNDP, 2022) by reusing and reducing 

waste in the community. In 2022, the 
World Bank reported that globally, urban 
areas generate over 2 billion tons of 
solid waste and noted that the increasing 
human population will inevitably raise 
this to over 3.5 billion tons by 2050 
(World Bank, 2022)

While developed countries with high 
consumption and expenditure rates 
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produce an increasing amount of waste, 
developing countries produce less waste, 
although it is also growing (World Bank, 
2020 & OECD, 2020). The United Nations 
Environment Programme (UNEP) has 
also reported that developing countries 
produce more biodegradable solid waste 
but face challenges in disposing and 
managing this waste, especially in rapidly 
growing urban areas. (UNEP, 2022). 
This is also attributed to ineffective 
waste segregation methods, resulting in 
environmental contamination (Fadhullah 
et al., 2022 & Mugambe et al., 2022).

As waste generation increases, with 
its associated consequences, there is 
an increased need for better ways to 
manage solid waste (World Bank, 2022). 
Unfortunately, the current methods 
of reducing, reusing, and recycling, 
including legislation, have not been as 
effective as initially expected (Mugambe 
et al., 2022 & European Commission, 
2014).

UNEP (2020) reported that the 
highest waste generated in sub-Saharan 
Africa is from the residential sector, 
and a large percentage (54.4%) is never 
collected (UNEP 2022). In highly 
populated countries like Nigeria, the 
waste generated continues to increase 
by approximately 50% every five years. 
In South Africa, it has been reported that 
waste minimization is still a challenge 
in the country, where they are trying to 
develop different ways of managing 
their waste (Viljoen et al., 2021). The 
majority of food vendors in the urban 
areas of most African countries struggle 
to practice proper waste minimization, 

yet waste generation levels continue to 
increase. This may be attributed to low 
minimization practices, especially among 
food vendors (Fadhullah et al., 2022).

Mugambe et al. (2022) further reported 
that waste minimization is a major 
concern in the capital cities of East Africa. 
This is mainly due to the quantities of 
waste generated by food vendors and 
unsafe disposal, resulting in public health 
risks. They further reported that there is 
a need for cities to develop innovative, 
unique, and effective ways to manage 
waste depending on the source and type 
of waste. In Tanzania, several researchers 
have reported that, despite a sustainable 
regulatory environment, the annual 
resource value of waste is approximately 
1.46% of Tanzania’s Gross Domestic 
Product (GDP), (Nyampundu et al., 
2020). The goal of minimizing waste 
among food vendors in Manzese Ward in 
Dar es Salaam, Tanzania has remained a 
challenge (African Union Commission, 
2015). 

The Dar es Salaam City Council 
comprises three administrative Municipal 
Councils: Temeke, Ilala, and Kinondoni. 
Kinondoni is the largest, with a 
population of approximately 1.2 million 
and 27 wards, including Manzese Ward 
(Huisman et al., 2016). Manzese Ward is 
the largest business center in Kinondoni 
Municipality and is densely populated. 
It produces the highest tonnage of waste 
compared with the other 26 wards, 
mostly from food vendors (Nyampundu 
et al., 2020 & Ayo, 2019). This ward also 
faces challenges because of the lack of a 
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waste management system, resulting in 
damping and littering.

Tanzania’s national waste management 
strategy emphasizes the right to a clean 
and healthy environment, which uses 
waste reduction technologies to reuse 
products where possible and recover value 
from them (United Republic of Tanzania, 
2018). However, both Nyampundu et 
al. (2020) and Ayo (2019) reported an 
increasing rate of waste production in 
Kinondoni Municipality, which has risen 
from 4,600 tons to 11,000 tons in only 
one year and that this waste is mainly 
composed of items from food vendors. 
This volume of waste is the highest among 
the Municipalities of Ilala and Temeke. 

The Manzese ward has also reported 
improper domestic waste disposal and 
low participation in waste minimization. 
There is also a low level of reuse at 31%, 
compared to 52% of the average for Dar 
es Salaam City (Ayo, 2019). Despite 
efforts by the local government and non-
governmental organizations to encourage 
effective waste management, the situation 
has not improved. It continues to worsen 
(Ayo, 2019), resulting in an increase 
in related diseases, such as typhoid and 
cholera. Therefore, this study aimed 
to identify the factors associated with 
minimizing waste among food vendors 
in the Manzese Ward of Dar es Salaam 
city in Tanzania, and to recommend 
appropriate evidence-based intervention 
to authorities. Consequently, the specific 
objectives of the study are to (1) identify 
the individual and institutional factors 
related to waste minimization among 
food vendors in the Manzese ward; (2) 

determine the level of waste minimization 
among food vendors in the Manzese 
ward; and (3) establish associations 
between related factors (individual and 
institutional) and waste minimization 
among food vendors in the Manzese 
ward.

Literature Review
The planned behavior theory (Ajzen, 

1991) was adopted for this study because 
of its application in waste minimization 
practices. Waste minimization has been 
reported to be strongly related to behavior; 
hence, the reliance on this behavior theory 
to anchor the activities of food vendors in 
the Manzese ward.

The reviewed literature identified that 
several individual factors such as age, 
education level, knowledge, perception, 
gender, income levels, and attitude were 
associated with waste minimization 
(Fadhullah et al., 2022; Babirye et al., 
2020; Mesfin et al., 2014). Also, various 
institutional factors, such as technology 
and equipment, budget, availability of 
sanitary facilities, and availability of 
waste segregation bins, are associated 
with waste minimization among food 
vendors (Muiruri et al., 2020; Hilburn, 
2015; Sebudde et al., 2014). However, 
contextual gaps were identified, as 
none of the studies were conducted in 
Tanzania, particularly Manzese Ward 
(Hilburn, 2015). In addition, knowledge 
and content gaps exist, as most studies 
have not focused on waste minimization 
among food vendors but on institutions 
(Hilburn, 2015 & Abdalla et al., 2013). 
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Furthermore, most of the studies 
lacked clear methodological approaches 
that were used to reach the study findings, 
leading to methodological gaps (Ouma et 
al., 2021; Mesfin et al., 2014; Abdalla et 
al., 2013). The current study addressed 
these gaps by investigating the factors 
influencing waste minimization practices 

among food vendors in Manzese Ward, 
Dar es Salaam City, Tanzania. The 
conceptual framework (Figure 1) shows 
the relationship between the factors 
associated with waste minimization 
(independent variables) and the level 
of waste minimization (dependent 
variables). 

Figure 1
Conceptual Framework
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     Methods

Study Design
This study utilized a cross-sectional 

design with a quantitative research 
method to investigate the factors 
influencing waste minimization among 
food vendors. It assessed the structures, 
regulations, standards, and practices on 
the ground during the study. A quantitative 
relationship between the variables was 
obtained. 

The study was conducted among 
food vendors in the Manzese ward in 
the Kinondoni District of Dar es Salaam 
City, Tanzania. The Manzese ward was 
chosen for the study because of its high 
number of food vendors, who generated 
the highest volumes of solid waste in Dar 
es Salaam City. 

Population and Sampling Technique 
The study population consisted of 457 

registered food vendors operating in the 
Manzese ward (Manzese Food Vendors 
Records, 2021). The sample size for this 
study was established using the Yammane 
formula of 1967 (Israel 1992) and 
included 234 food vendors. Three markets 
in Manzese ward—Manzese Market, 
Tandale Market and Sokoni Market were 
selected for the study.  Seventy-eight 
vendors were randomly selected in each 
market.

Research Instrument
Data were collected using a 

questionnaire to investigate factors 
associated with waste minimization 

practices among food vendors in the 
Manzese ward, Dar Es Salaam.

Ethical Considerations

We obtained ethical clearance from 
the Mulago Hospital Research and Ethics 
Committee (MHREC 2146) in Kampala, 
Uganda.  In addition, we got permission 
from the Dar es Salaam City Council, 
Manzese City Ward Administration, and 
the three market authorities where data 
was collected. All participants received 
an explanation of the purpose of the 
study before signing up on the informed 
consent document and were assured of 
confidentiality. The relevant COVID-19 
standard operating procedures mandated 
by the Ministry of Health and personal 
protection equipment and practices were 
duly followed. This was considered 
necessary because various variants of 
COVID-19 are still circulating, and data 
were collected from places where many 
people congregate.

Data Analysis
Descriptive analysis was performed 

to generate frequencies, percentages, 
mean, and standard deviations, presented 
in the results section below. Chi-squared 
test was used to address research 
objective two. Significant factors 
were then subjected to ordinal logistic 
regression analysis to derive crude odds 
ratios (COR) and corresponding 95% 
Confidence Intervals (CI) to establish 
the direction of the relationship between 
the factors and waste minimization. The 
significant variables in the logistic linear 
regression analysis were later subjected to 
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multivariate analysis to derive Adjusted 
Odds Ratios (AOR) and Corresponding 
Index 95% C, thus addressing objective 
three.

Results
The first objective of this study was to 

identify the individual and institutional 
factors related to waste minimization 
among food vendors, as summarized in 
Table 1.

Table 1
Individual and Institutional Factors among the Food Vendors in Manzese Ward
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Regarding individual factors, the 
results in Table 1 indicate that most 
vendors (74.5 %) were youths between 
18 and 35 years old, and the majority 
(60.7%) were single (not married). Most 
vendors (69.2 %) earn below 50,000/= 
Tanzanian shillings (US$20) per month, 
and the majority (51.8%) have not been 
to school at all. However, despite the 
low levels of education, most vendors 
(54.9%) had good knowledge of waste 
minimization.

The findings in Table 1 further reveal 
that most respondents (72.3%) perceived 
recycling waste as an important activity 
and had a positive attitude toward waste 
reduction (52.7 %).

Regarding institutional factors (Table 
1), most (62%, 59.4%, 53.6%, and 
68.8%) reported that they had never had 
adequate technology and equipment for 
waste reduction, had no financial budget 

allocation for waste minimization, did not 
have functional sanitary facilities, and did 
not have waste segregation bins in their 
markets.

The study’s second objective was to 
determine the level of waste minimization 
among food vendors in this ward. This 
study examined those who did nothing 
and used one or several methods. The 
results (Table 1) show that only 50.4% 
of the vendors used several waste 
management methods. About half of the 
vendors did not do anything towards 
minimizing waste in the Ward.

The third objective was to establish the 
association between factors (individual 
and institutional) and waste minimization 
practices among food vendors in the 
Manzese ward. Data were analyzed using 
Chi-square and ordinal logistic model 
findings, which are summarized in Tables 
2 and 3.
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The results in Table 2 indicate that apart 
from age, the other individual factors 
were associated with waste minimization 
[Marital χ2=.683, P= 0.000]; age χ2= 
1,327, p= 0.000; education χ2= 27.034, 
p= 0.000; Income χ2= 8.060 p= 0.000; 
Knowledge χ2= 74.0888, p=0.000; and 
attitude χ2= 100.888, p= 0.000].

Chi-Square was used to examine the 
association between institutional factors 
and waste minimization among food 
vendors in Manzese Ward, and the results 
are given in 

Table 2
Association between Individual Factors and Waste Minimization among Food Vendors 
in Manzese Ward.
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Table 3
Chi-Square Results for the Association between Institutional Factors and Waste 
Minimization among Food Vendors in Manzese Ward 

 Table 3 indicates that all institutional factors were significantly associated with 
waste minimization practices. (Technology and equipment adequate (χ2=8.202, P= 
.004); budget with financial needs (χ2=4.628, p= .031); availability of sanitation 
facilities χ2 = 5.144, p= 023; and availability of waste segregation bins χ2= 10.638, p 
= 0.001.

To establish the level of association between individual and institutional factors 
and waste minimization among food vendors, a multivariate Ordinal Logistic tool was 
used, and the results are given in Table 4.
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Table 4
Multivariate Ordinal Logistic Results for the Association between the Two Factors 
(Individual and Institutional) and Waste Minimization among Food Vendors
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The results in Table 4 show that for 
demographic factors, the following were 
significantly associated with the level of 
waste minimization  before and also after 
controlling cofounding: Education level 
was significantly associated with level of 
waste minimization among food vendors 
before and after controlling confounding 
[(COR= .21:95% CI: .12-.39; p<0.001), 
and (AOR= .35; 95% CI: .14-.89; p< 
0.001)] respectively; Knowledge level 
was also significantly associated with 
the level of waste minimization before 
and after confounding [(COR=.14; 95% 
CI: .7-.27; p <0.001), and (AOR= .36; 
95% CI; .15-.85; p<0.001)] respectively; 
Attitude was also significantly associated 
with the level of waste minimization 
before and after controlling confounding 
[(COR=.26; 95% CI: .12-.54; P<0.001) 
and (AOR= .17; 95% CI: .69- .42; 
P<0.001)] respectively.

The remaining demographic factors, 
including age, marital status, and 
income, were not significant before or 
after confounding.  To establish if the 
institutional factors are significantly 
associated with waste minimization before 
and after controlling for cofounding, the 
results in Table 4 show that the following 
factors were significant both before and 
after controlling for confounding: budget 
with functional needs [(COR=.2; 95% CI: 
.15-39; p= .032) and (AOR= .49; 95% 
CI: - 17-14; p=.186)], respectively; and 
availability of waste segregation facilities 
[(COR= 2.6; 95% CI: .14-.47; p = 0.001) 
and (AOR= .12; 95% CI: 38-37; p = 
752)], respectively (Table 4).

However, the following institutional 
factors were insignificant either before 
or after controlling for confounding 
or both: Technology and Equipment 
adequacy – significantly associated 
before confounding but insignificant 
after controlling for confounding 
[(COR=.2.2;95%CI:.1.2-.4; p = 0.0040) 
and (AOR= .89; 95% CI: .31-.25; p = 
.894)], respectively; functional sanitation 
facilities [(COR= 1.8; 95% CI: .18-31; 
P=.024) and (AOR= .92; 95% CI: 30-.27; 
p= .889)], respectively (Table 4).

Discussion
The fact that many youths (below 

35 years) were found in the vending 
business in this market may be attributed 
to the increasing number of youths who 
need jobs and the ease of entry into the 
food vending business. This calls for 
future policies to closely examine the 
behavioral attributes of the youth food 
vending business. According to Mesfin 
et al. (2014), most young people (65%) 
aged 31-35 years are less likely to be 
open to corrections on waste segregation 
practices compared to respondents age 
group 20-25 years. Muiruri et al. (2020) 
reported that both young and older people 
do not mind proper waste minimization 
and that both tend to dispose of waste 
without considering the adverse effects 
on human and environmental health. 

The results of this study further indicate 
that most food vendors in Manzese ward 
are single (not married) people. Earlier, 
Ropke (2009) reported that single people 
litter more than married persons, indicating 
that the high waste production in Manzese 
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can be partly attributed to the many single 
food vendors. Hence, re-emphasizing the 
need to reexamine behavioral attitudes 
regarding food vending in Manzese 
wards. Also, the findings in this study 
show that most vendors earn below 50000 
Tanzanian Shillings (US Dollars 20) 
and could influence waste minimization 
more. McAllister (2015) confirmed 
that people’s income levels influence 
waste minimization and that wealthier 
individuals consume more than lower-
income ones, resulting in higher waste 
generation by the rich. 

The study results show that the 
majority (74.1%) of the food vendors 
have received some level of formal 
education. This could clearly explain 
the relatively good (54.9%) level of 
knowledge on waste management. Hogan 
(2002), reported that environmental 
education activities allow a community 
to use the information needed to improve 
its environment. Hilburn (2015) also 
emphasized that knowledge of recycling 
programs had a positive relationship, and 
households were likely to practice it. This 
means that good knowledge by Manzese 
Ward vendors is a good indicator that 
they can quickly work towards waste 
minimization.

The results in Table 1 show that most 
respondents did not have adequate 
technology and equipment for waste 
reduction, possibly because of the high 
cost of procuring the technology apparatus. 
This could be true, as Hazra and Goel 
(2019) reported in India. The absence 
of budgets and financial allocations for 
waste minimization could be attributed to 

leaders not listing waste minimization as 
a priority. This result agrees with Kreith 
and Tchobanoglous’s (2019) earlier 
findings, which is the same situation in 
Kenya (Nyampundu et al., 2020). The 
absence of sanitation facilities has been 
reported by other researchers, such as 
Sebudde et al. (2012) and Muiruri et al. 
(2020), who found that lack of sanitation 
facilities in food markets affected 
solid waste management practices and 
increased the volume of waste, leading 
to congestion and littering. In addition, 
the absence of waste segregation bins, 
negatively affects even those who  are 
motivated and want to use them. This is 
in agreement with a report by Hazra and 
Goel (2019) that the lack of containers for 
waste segregation contributes to littering 
and illegal dumping.

The results in Table 2 indicate that most 
respondents (58.9%) regularly reused the 
waste, which is very important, as Cole 
et al. (2016) reported. This implies that 
with reuse, many otherwise disposable 
products are retained for reuse so that 
they can contribute to the reduction of 
the environmental impact and also reduce 
budget costs for such reusable products.

 The educational level of the 
respondents is significant in minimizing 
waste. Some reports (Hogan 2002 & 
World Bank 1999) agree with the findings 
of this study. However, other researchers 
(Asmawati, 2015; Miller, 1999; Pfeffer 
et al., 2000) disagree, indicating that 
information and knowledge are essential 
but insufficient to result in action. 
Monthly income being significant at the 
bivariate level and insignificant at the 
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multivariate level has also been reported 
earlier by several authors (Santos et al., 
2005 & Rhodes et al., 2008). Following 
the “subconscious psychological self-
defense” theory by Abu-Zant (Al-Khatib, 
2018), the implication is that waste 
minimization is taken more seriously 
as food vendors begin to attract more 
customers with high pay and education 
and at the same time, increased income 
levels for the food vendors means that 
they can afford to hire cleaners in their 
workplace.

The knowledge level was found to be 
very significant in minimizing waste, 
which is supported by several previous 
studies (Al-Khatib et al., 2008 & Aini et 
al., 2002). This implies that high education 
level of the community improves waste 
storage and other functions of good 
waste management practices. Also, a 
positive attitude was found to be highly 
significant and increased the level of 
waste minimization by 1.15. However, 
while Desa et al. (2012) reported that 
education and change of attitude are 
interwoven, other researchers agree on 
the significance of a positive attitude 
(Adeyemo & Gboyesola, 2013; Ogola et 
al., 2011). 

Institutional factors such as 
technology and equipment adequacy 
were significantly associated with waste 
minimization at bivariate levels but 
not at multivariate levels. Henry et al. 
(2006) agree with the findings of this 
study. When technology and adequate 
equipment are available to vendors for 
waste minimization in the form of waste 
disposal bins, garbage trucks, boots, 

and rakes, the levels of improper trash 
disposal will be reduced, and waste 
minimization will be improved. Budgets 
with functional needs were significant 
for waste management at all levels. Zafar 
(2019) and the World Bank (2020) agree 
with these findings. 

Functional sanitation facilities were 
significant at the bivariate, but not 
multivariate, level. Several researchers 
agree with these findings (Abdalla et al., 
2013 & Sebudde et al., 2014). To curb the 
increasing waste accumulation and poor 
waste management, all stakeholders, 
including but not limited to council 
authorities, market leadership, vendors, 
and the community, need to be involved 
in developing working plans to minimize 
waste. 

Finally, the availability of waste 
segregation bins was significant at all 
levels. This finding is similar to those 
reported by other researchers (UNEP, 
2022; Tsiboe et al., 2019; Suttibak et 
al., 2008; Sharholy et al. 2008). This 
implies that enforcing waste management 
practices through sensitization and 
education of the presence of waste 
segregation bins is essential to minimize 
waste among food vendors effectively.

Conclusion and recommendations
This study concludes that there is a 

less than optimal level of use of waste 
minimization practices among food 
vendors in Manseze ward. The levels 
of income, knowledge, and attitude of 
the vendors were identified as being 
crucial in minimizing waste.  Among 
the institutional factors,  provision 
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of equipment for waste segregation, 
collection and removal, and the provision 
of sanitary facilities were identified as 
being important in contributing towards 
minimizing of waste. 

It is therefore recommended that those 
factors listed above should be given high 
priority by the vendors and the market 
administration, respectively, to ensure 
the minimization of waste in the Manzese 
ward.
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