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Assessment of Disaster Risk Preparedness and Response 
in Public Markets in Dar es Salaam City, Tanzania 
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ABSTRACT 
The increase in self-employment opportunities through small business in major public markets 
has led to overcrowding, which in turn increases exposure to disaster risks. Although a variety 
of initiatives have been implemented, little is known about the level of disaster preparedness 
and response in Tanzania’s public markets. This study aimed to assess disaster risk 
preparedness and response in public market settings. A descriptive cross-sectional mixed-
methods design was adopted. A stratified random sampling technique was applied across the 
four markets, with proportional allocation of respondents. The study used a sample of 205 
market users. Data were collected using questionnaires, physical observations, interviews, and 
document review. Findings revealed that public markets are exposed to electrical, psychosocial, 
biological, and environmental hazards, resulting in emergencies such as robbery, disease 
outbreaks, fire incidents, and environmental pollution. Environmental hazards were the most 
prevalent, followed by biological hazards, while electrical and psychosocial hazards were less 
frequent but still significant. Preparedness levels were generally moderate for environmental 
and fire risks but low for disease outbreaks and robbery. The study recommends strengthening 
disaster risk awareness and training, improving security systems, enhancing sanitation and 
waste management, and implementing regularly tested disaster preparedness and response 
plans.  
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INTRODUCTION 
 
Importance of disaster risk management in public markets has gained global attention in recent 
decades. This is largely driven by the increasing frequency and severity of disasters, which 
have resulted in substantial economic losses worldwide (CRED, 2021; Coronese et al., 2019; 
Seneviratne et al., 2021; Swiss Re Institute, 2021). In this context, public markets in developing 
countries are often characterized by unsafe, unhealthy, and poorly regulated working 
environments (Mboma, 2022; Philavong et al., 2020). These conditions are primarily driven by 
rapid urbanization and population pressure that exceeds the carrying capacity of market 
infrastructure, coupled with limited institutional capacity to regulate operations and maintain 
facilities. Consequently, market users are exposed to multiple hazards, including disease 
outbreaks, fire risks, crime, weather-related discomfort, and inadequate sanitation services 
(Madhav et al., 2017; Mboma, 2022; Tanzania Government, 2022). These hazardous conditions 
necessitate the development of structured emergency preparedness and response plans to 
reduce exposure to disaster risks (Mboma, 2022). 
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The disaster risk in urban markets in 
Tanzania and other developing countries, is 
often linked to inadequate infrastructure, 
electrical faults, low risk awareness, and 
poor maintenance practices. Studies on 
market fire disasters highlight that such 
environments are highly vulnerable due to 
dense trading structures, informal electrical 
connections, and limited enforcement of 
safety regulations (Hatmoko & Larassati, 
2021; Mwakatage, 2024; Mboma, 2022). 
These structural and behavioral 
deficiencies significantly increase the 
likelihood of fire ignition and rapid spread 
in market settings. More broadly, Tanzania, 
like many developing countries, continues 
to face both natural and man-made 
disasters, with significant impacts on lives 

and property. A critical constraint in 
strengthening emergency response systems 
is the shortage of trained personnel and 
limited institutional capacity (Mboma, 
2022; Mushi, Salukele, & Mwageni, 2024). 
Despite the high population exposure to 
disaster risks in public markets and the 
recurring fire incidents, there remains 
limited empirical evidence on disaster risk 
preparedness and response in these settings 
within the Tanzanian context. Therefore, 
this study seeks to assess disaster risk 
preparedness and response in selected 
public markets in Dar es Salaam city with 
the aims of informing the improvements in 
public health, safety, and urban market 
management systems through evidence-
based recommendations. 

 
METHODOLOGY 
 
Case Area Study Selection  
The case study for this research was Dar es 
Salaam City. The city has a total of 87 
markets managed by its five municipalities, 
with Ilala overseeing 18 markets, Temeke 
27, Ubungo 13, Kinondoni 22, and 
Kigamboni 7, reflecting a highly 
decentralized network of local public 
markets across the city (Habitat Media, 
2024). This study focused on four public 
markets namely: Temeke Stereo market in 
Temeke municipality, Machinga Complex 
market in Ilala municipality, 
Mwananyamala market in Kinondoni 

municipality, and Shekilango market in 
Ubungo municipality, which were 
purposively selected to represent different 
municipalities across the city. Figure 1 
presents the geographical locations of the 
selected markets within Dar es Salaam city, 
illustrating their spatial distribution across 
the study area. The selection criteria of the 
markets were based on the following 
criteria: availability of permanent 
infrastructure, high trader population 
density, and long duration of operation (at 
least 15 years of continuous operation) to 
ensure adequate temporal exposure to 
recurrent disaster events, infrastructure 
changes, and evolving risk management 
practices within urban markets. 
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Figure 1: Map of Dar es Salaam Showing selected Public Markets area 

 

Sampling techniques  
The sample size for the population of sellers 
in the four public markets was 205. The 
sample was proportionally allocated across 
the selected markets, resulting in 61 
respondents for Temeke stereo market, 50 
for Mwananyamala market, 52 for 
Machinga complex market, and 42 for 
Shekilango market. The overall sample size 
was determined using Cochran’s sample 
size formula for finite populations: 
 

………………….. (eqn i) 
 
Where: 

• n = required sample size;  
• N = total population size of market 

sellers (440);  
• Z = confidence level at 95% (1.96);  
• P = estimated population proportion 

or maximum variability (0.5); and  
• e = margin of error (0.05).  

 
The initial sample size was first determined 
using Cochran’s formula and subsequently 
adjusted using the finite population 

correction factor due to the known total 
population size. A stratified random 
sampling technique was employed, 
whereby each selected market constituted a 
stratum. Within each stratum, respondents 
(sellers) were selected through simple 
random sampling to ensure equal 
probability of selection and minimize 
sampling bias. 
 
Data Collection and Analysis Method 
The study employed physical observations, 
interviews, questionnaires, and document 
review for data collection. Data analysis 
was conducted using Microsoft Excel and 
SPSS for descriptive and inferential 
statistical analysis. The questionnaire 
comprised both closed-ended questions. 
The Likert-scale items were designed to 
capture respondents’ perceptions of disaster 
risk preparedness and response in public 
markets, and was developed based on 
literature and aligned with the study 
objectives to ensure content validity. Its 
validity was further strengthened through 
expert review and pilot testing in a non-
sampled market, while reliability was 
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assessed using Cronbach’s Alpha 
coefficient with a threshold of ≥ 0.70 
considered acceptable for internal 
consistency. Data collection was conducted 
over a defined period of 8 weeks 
encompassing field observations, 
interviews, and questionnaire 
administration across the selected markets. 
 
Hazard and Risk Identification  
Two main steps of hazard identification 
were used in analyzing hazards in selected 
markets. Identified hazards were based on a 
review of relevant literature on urban  
market hazards and disaster risk 
management studies in developing 
countries, as well as primary field data 
collected during fieldwork.  Hazard 
assessment was conducted to determine 
hazard severity and was based on frequency 
of occurrence, spatial coverage, duration of 
event, likelihood of occurrence, triggering 
factors, and degree of predictability. 
Frequency refers to how often a hazard 
occurs, while predictability refers to the 
extent to which a hazard can be anticipated 
from historical or observable patterns. 
Based on interviews, questionnaires and 
focus group information, a scale was 
established to represent the level of severity 
(0, 1, 2, and 3 representing no exposure, 
low, medium, and high severity 
respectively). The scale was adopted as a 
simplified ordinal classification commonly 

used in qualitative disaster risk assessment 
frameworks, allowing consistent 
interpretation of hazard intensity across 
multiple data sources.  A risk severity score 
was calculated as the mean of the values 
obtained from interviews, questionnaires, 
and focus group discussions. 
 
Risk evaluation  
The methodology for risk evaluation was 
adopted from Luvanda et al (2023), 
whereby risk evaluation is done based on 
likelihood of occurrence and consequences. 
Likelihood of occurrence was classified 
into five ordinal categories: rare, unlikely, 
moderate, likely, and almost certain, 
representing increasing probability of 
hazard occurrence.  Additionally, the 
consequence was classified into five levels: 
insignificant, minor, moderate, major, and 
catastrophic, reflecting increasing severity 
of potential impact on people, property, and 
operations. The likelihood and 
consequences were combined using a risk 
matrix approach, where each likelihood 
category (1–5) was multiplied by the 
corresponding consequence category (1–5) 
to generate a risk score ranging from 1 to 25 
(Table 1). The risk was classified based on 
score ranges, where scores of 1–4 
represented acceptable risk, 5–9 moderate 
risk, 10–15 tolerable risk, and 16–25 
unacceptable risk (Table 2). 

 
Table 1: Ranking Criteria for Risk Matrix 

LIKELIHOOD 
CONSEQUENCES 

Insignificant Minor Moderate Major Catastrophic 
1 2 3 4 5 

Almost certain  5 5 10 12 20 25 
Likely  4 4 8 12 16 20 
Moderate  3 3 6 9 12 15 
Unlikely  2 2 4 6 8 10 
Rare  1 1 2 3 4 5 
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Table 2: Risk Score Classification 
Risk Score  
Unacceptable 16-25 Discontinue operation and requires immediate improvement 
Tolerable 10 – 15 Corrective action needed. Action in short time is appropriate 
Moderate 5 – 9 Regular monitoring  
Acceptable 1- 4 No further action but ensure control are maintained 

 
Assessment of Preparedness Level 
For each category of risk in the chosen 
markets, four levels of preparedness were 
evaluated by assigning values between 0 
and 3, where 0 denoted no preparedness 
measure at all, 1 denoted a low level of 
preparedness, 2 denoted a moderate level of 
preparedness, and 3 denoted a high level of 
preparedness. After comparing the actual 
market implementation with standard 
preparedness guidelines for market safety 
(including relevant disaster risk 
management and occupational safety 
standards such as WHO (2021) and fire 
safety guidelines (Kodur, 2020)), the level 
was determined. Fire hazard preparedness 
was assessed using indicators such as 
availability of fire extinguishers, presence 
of emergency assembly points, fire 
extinguisher user training, and availability 
of emergency escape routes or evacuation 
plans. Indicators used to assess robbery risk 
included verification of identification cards, 
availability of CCTV cameras, perimeter 
fencing, and presence of security personnel. 
Environmental pollution risk was assessed 
using indicators such as cleanliness 
frequency, waste disposal frequency, and 
availability of clean water for restrooms 
and toilets. For disease outbreak risk, 
indicators included availability of nearby 
dispensary services, first aid provision, 

presence of trained first aid attendants, and 
availability of medical aid services within 
or near the market. Each risk category’s 
preparedness level was calculated as a 
simple mean of the indicator scores to 
determine the overall level of preparedness 
for that risk category. 
 
RESULTS AND DISCUSSION 
 
Hazards Identified at Selected Markets 
The study revealed that sellers and 
customers are exposed to several hazards 
which are classified into four categories: 
environmental, technological, biological, 
and psychosocial hazards as shown in 
Figure 2. The results show that the 
environmental hazards in local public 
markets consisted of poor waste 
management which included clogged waste 
water channels and inadequate number of 
sanitation facilities based on user demand. 
Electrical hazards include exposed 
electrical wires, loose wiring, and potential 
overloads. It was also revealed that 
biological hazards were poor sanitation 
management, exposure to epidemic 
diseases, poor management of wastes, and 
lack of enough potable water. Psychosocial 
hazards included overcrowding, inadequate 
security, poor lighting, and poorly visible or 
concealed areas within the markets.  
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Figure 2: Hazards identified in selected markets 

 
Environmental hazards were consistently 
the most dominant across all selected 
markets, with high proportions of sellers 
and customers exposed, ranging from 9%–
56% among sellers and 20%–49% among 
customers depending on the market. This 
dominance reflects persistent poor waste 
management systems, inadequate sanitation 
facilities, and overcrowding, which 
collectively intensify environmental 
hazards in market spaces. Biological 
hazards were the second most prevalent 
category, with exposure levels ranging from 
4%–35% among sellers and 13%–37% 
among customers. This pattern is largely 
associated with poor sanitation 
management, limited access to clean water, 
and high population density, which 
facilitate disease transmission in confined 
market environments. 
 
On the other hand, psychosocial hazards 
showed a contrasting pattern, with 
Machinga Complex Market exhibiting the 
highest exposure levels (up to 59–60% 
among sellers and customers) and ranging 
5%-14% among sellers and customers in 
other markets. The highest levels observed 
in Machinga Complex Market is mainly 
attributed to high congestion, intense 

economic competition, and insecurity 
conditions, which increase stress levels and 
perceived vulnerability among market 
users. Electrical hazards, although less 
dominant compared to environmental and 
biological hazards, remain consistently 
present across all markets ranging from 
9%–27% among sellers and 8%–9% among 
customers, indicating weak enforcement of 
electrical safety standards and aging 
infrastructure. These findings reveal that 
environmental hazards are the most 
common followed by biological and 
electrical hazards while psychosocial 
hazards fluctuate by market. This trend 
corresponds with several studies in 
developing countries, showing 
environmental and biological hazards as the 
top two hazards within informal market 
contexts due to poor infrastructure, which 
facilitates waste accumulation and 
improper sanitation practices, thereby 
creating health and safety violations within 
the seller and customer population (Kuboka 
et al., 2024; Sepadi & Nkosi, 2023). While 
psychosocial hazards were low in 
prevalence in most markets, Machinga 
complex market was found to lead in 
prevalence relative to other hazards. This 
finding corresponds with evidence that, 



ASSESSMENT OF DISASTER RISK PREPAREDNESS  

73 

 

congestion and competition in informal 
market environments leads to stress and 
insecurity. The importance of investing in 
market infrastructure is important since 
poor facilities inhibit safety protocols 
practice. Upgrading market infrastructure 
reduces exposure to health and 
environmental hazards (Dickson-Gómez et 
al., 2023). 
 
Disaster Risks at Selected Market 
Based on the identified environmental, 
technological, biological, and psychosocial 
hazards, the markets were found to be 

disproportionately exposed to various 
disaster risks which are i) environmental 
pollution due to poor sanitation practice, ii) 
Fire outbreak, iii) Disease outbreaks such as 
cholera, typhoid, diarrhea, influenza, and 
cough-related illnesses, and iv) Robbery. 
The results revealed that environmental 
risks are higher than other risk categories. 
This indicates that the risk is embedded in 
the daily operating conditions of the most 
markets, rather than occurring as isolated 
event. The distribution of the disaster risks 
across the selected markets is presented in 
Figure 3. 

 

 
Figure 3: Distribution of Disaster Risks in Selected Markets 

 
Environmental pollution emerged as the 
most prevalent risk across the selected 
markets, with exposure levels among 
sellers recorded at 52% (Mwananyamala), 
49% (Shekilango), and 41% (Temeke 
Stereo), and comparatively lower at 18% in 
Machinga Complex. Similarly, customer 
exposure to environmental pollution 
remained high across markets, with 47% 
(Mwananyamala), 48% (Shekilango), and 
48% (Temeke Stereo), but slightly lower at 
32% in Machinga Complex. This generally 
indicate a consistent inadequate waste 
management systems, poor sanitation 
infrastructure, and high user density. This 

observation corresponds with previous 
studies, which report that more than 50% of 
market vendors operate under conditions 
that increase exposure to environmental 
pollution (Nyampundu et al., 2020; Sepadi 
& Nkosi, 2023). Disease outbreaks were the 
second most common risk, with seller 
exposure levels of 33% (Mwananyamala), 
30% (Shekilango), and 30% (Temeke 
Stereo), but considerably lower at 9% in 
Machinga Complex. Customer exposure 
followed a similar pattern, with 32%, 30%, 
and 31% in Mwananyamala, Shekilango, 
and Temeke Stereo respectively, compared 
to only 6% in Machinga Complex. This 
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suggests that biological risks are strongly 
associated with sanitation conditions in 
specific markets. This aligns with existing 
literature, which attributes the spread of 
infectious diseases in market environments 
to inadequate hygiene conditions and high 
population density (Moyo et al., 2023; 
Naguib et al., 2021). 
 
Fire outbreak risks were relatively 
moderate across the markets, with seller 
exposure ranging from 8% 
(Mwananyamala) to 30% (Machinga 
Complex), while customer exposure ranged 
from 9% to 10% in most markets. Fire 
outbreaks, although reported less frequently 
across the markets, pose significant 
consequences when they occur. The 
Tanzania Fire and Rescue Force reported 
2,076 fire incidents nationwide, with 38 
fatalities and 146 injuries (Kajubi, 2024). 
Market areas were identified among the key 
hotspots contributing significantly to these 
incidents due to high congestion and 
infrastructural constraints. This highlights 
that, despite lower frequency, fire hazards 
represent high-impact risks and indicate 
gaps in fire preparedness and response 
measures within market environments. In 
contrast, robbery risk showed a markedly 
different distribution, with relatively low 
exposure in Mwananyamala (7% sellers; 
12% customers), Shekilango (8%; 12%), 
and Temeke Stereo (10%; 12%), but 
significantly higher levels in Machinga 
Complex (43% sellers; 52% customers). 
This highlighting a distinct security risk 
profile in that market due to congestion, 
limited spatial organization, and inadequate 
security measures which contribute to 

increased vulnerability to theft. National 
crime statistics indicate that theft-related 
crimes increased by 7.6%, from 21,767 to 
23,414 cases in 2023, including armed 
robbery and burglary (National Bureau of 
Statistics, 2023), reinforcing the observed 
pattern of rising security risks in densely 
populated urban markets. 
 
Disaster Risk Evaluation at Selected 
Markets 
The disaster risk profile for the selected 
markets indicates that while fire outbreaks, 
disease outbreaks, and environmental 
pollution are categorized as tolerable risks 
(based on the adopted risk scale) in Temeke 
Stereo, Mwananyamala, and Shekilango 
markets, robbery is rated as a moderate risk 
in all three. In contrast, the Machinga 
Complex market has a higher risk profile; 
robberies are considered an unacceptable 
risk (score 16), while environmental 
pollution, disease outbreaks, and fires are 
considered tolerable (Table 3). Although 
environmental pollution and disease 
outbreaks are the most frequently reported 
risks in all markets (highest frequency), 
they are considered acceptable or tolerable 
based on the likelihood and consequence. 
Risks, therefore, are frequent (high 
frequency) but have a less immediate 
impact than high-consequence events such 
as fires and robberies. Thus, although 
environmental and biological risks are 
widespread, their overall risk rating is low 
due to their moderate severity. The 
difference between the frequency of 
occurrence and risk level is emphasized in 
the distinction between occurrence and 
overall risk.
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Table 3: Disaster Risk Profile at the Selected Market. 
Market Hazard Type Specific Risk Likelihood 

(1–5) 
Consequence 

(1–5) 
Risk 
Score Risk Rating 

Temeke Stereo 
Market 

Technological hazard Fire outbreak 3 5 15 Tolerable 
Biological hazard Disease outbreak 3 5 15 Tolerable 
Environmental 
hazard 

Environmental 
pollution 4 3 12 Tolerable 

Psychosocial hazard Robbery 2 4 8 Moderate 
Mwananyamala 
Market 

Biological hazard Disease outbreak 3 5 15 Tolerable 
Environmental 
hazard 

Environmental 
pollution 4 3 12 Tolerable 

Psychosocial hazard Robbery 2 4 8 Moderate 
Technological hazard Fire outbreak 2 5 10 Tolerable 

Shekilango 
Market 

Biological hazard Disease outbreak 3 5 15 Tolerable 
Technological hazard Fire outbreak 2 5 10 Tolerable 
Environmental 
hazard 

Environmental 
pollution 4 3 12 Tolerable 

Psychosocial hazard Robbery 2 4 8 Moderate 
Machinga 
Complex 
Market 

Technological hazard Fire outbreak 3 5 15 Tolerable 
Psychosocial hazard Robbery 4 4 16 Unacceptable 
Environmental 
hazard 

Environmental 
pollution 4 3 12 Tolerable 

Biological hazard Disease outbreak 2 5 10 Tolerable 

Vulnerability Assessment 
Two groups were identified as most vulnerable to the disaster risks in selected public markets, 
namely sellers and customers. The study shows that, sellers in the public markets are observed 
to be more vulnerable compared to customers (Figure 4). This difference is attributed by time 
they spend in the market and products they sell in markets. Machinga Complex Market 
recorded the highest vulnerability among sellers, followed by Mwananyamala Market, while 
customers in these markets exhibited comparatively lower vulnerability levels. This suggests 
that sellers have inadequate coping mechanisms, so market authorities should enhance 
infrastructure provision and implement targeted risk reduction measures for sellers' safety and 
resilience. This pattern indicates that vulnerability is closely linked to exposure duration and 
occupational conditions within market environments. 

 
Figure 4: Vulnerability Assessments of Selected Public Markets 
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Emergency Preparedness and Response 
Level at Selected Public Market 
All markets have a moderate level of fire 
risk preparedness due to the presence of fire 
extinguishers, but are constrained by 
limited emergency knowledge and 
inadequate firefighting skills among users. 
Temeke Stereo Market was the only market 
with an assembly point while the other 
markets lacked such facilities. With the 
exception of Shekilango market, all 
markets are moderately prepared to manage 
disease outbreak risks. This rating is based 
on the presence of nearby health facilities 
and availability of first aid supplies; 
however, first aid providers lack adequate 
training, and access to medical assistance- 
ambulance services is limited. At 
Shekilango Market, the level of 
preparedness is low due to the absence of 
adequate nearby health, lack of first aid kits, 
insufficient first aid training, and absence of 
medical aid.  
 
On the other hand, the level of robbery risk 
preparedness in all markets was found to be 

low except for Mwananyamala market 
whose rate was moderate.The low 
preparedness is attributed by insufficient 
number of security personnel, absence of 
security fencing, lack of CCTV 
surveillance systems, and absence of formal 
identification systems for sellers. 
Furthermore, the level of preparedness to 
risk of environmental pollution across all 
markets is moderate.  This is because all 
markets have similar characteristics 
including, delayed waste removal, 
inefficient cleaning practices, and 
availability of clean water in sanitation 
facilities. The existing situation of 
preparedness in markets reveals that the 
provision of a safe working environment 
for all market users is critically needed. The 
implementation of preventive and 
mitigation measures for emergencies is 
essential for the sustainability of market 
operations. This indicates that while basic 
preparedness measures are in place, they 
remain insufficient to effectively reduce 
disaster risks across the selected markets. 

 

 
Figure 5: Level of Emergency Preparedness at Each Selected Market 
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CONCLUSION  
 
The study revealed that both sellers and 
customers identify environmental pollution 
as the primary risk of concern in 
marketplaces followed by disease outbreak. 
Fire outbreaks and robbery were also 
identified, particularly in specific markets, 
indicating infrastructure and security 
deficiencies. Variations in risk perception 
highlight the need for targeted interventions 
across different market settings. From the 
risk ranking fire outbreaks, disease 
outbreaks and environmental pollution 
were rated as tolerable while robbery was 
rated as moderate risk at all selected public 
markets except at Machinga complex 
market where it is rated as unacceptable 
risk. Further, assessment of emergency 
preparedness levels showed that fire 
outbreaks and environmental pollution had 
moderate levels of preparedness, while 
disease outbreaks and robbery had low 
levels of preparedness.  
 
This indicates that although basic 
preparedness measures exist, they are 
insufficient to effectively reduce disaster 
risks across the markets. Therefore, the 
study recommends that awareness and 
training programs be strengthened, security 
systems such as CCTV and controlled 
access be installed, and appropriate 
engineering controls be implemented. In 
addition, adequate provision of clean water 
and sanitation services should be ensured, 
alongside the development and 
implementation of comprehensive disaster 
risk preparedness plans that provide 
essential guidance for both the pre-
emergency and response phases, clearly 
defining roles and responsibilities of 
stakeholders within the marketplaces. 
Furthermore, these preparedness plan 
should be tailored to address the specific 
disaster risks identified within each market 
context. Future research should expand the 
scope to include more markets and 
incorporate longitudinal or quantitative 
modeling approaches to better understand 

the dynamics of disaster risk and 
preparedness over time. 
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