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ABSTRACT 

The purpose of this study was to assess the performance of material handling systems 

in logistics companies in Tanzania: A case of Tanzania International Container 

Terminal Services (TICTS). This study adopted descriptive research design. The 

study used both quantitative and qualitative research approaches. The study 

population was TICTS staffs from all four departments. The study used simple 

random sampling techniques and purposive sampling techniques to get 40 

respondents as sample size from whom the data were collected. The study used 

questionnaires to collect quantitative data and unstructured interview to collect 

qualitative data. Quantitative data collected from respondents were analysed by using 

simple descriptive statistics and presented by frequency and percentage. Qualitative 

data were analysed by contents analysis and presented in descriptive form. The main 

findings of the study revealed that nature of materials, facility layout, equipment 

reliability and nature of operations has effects on performance of materials handling 

system in logistics companies in Tanzania. The results also revealed that nature of 

materials and facility layout are not statistical significant in prediction or contribution 

to the performance of materials handling system in logistics companies in Tanzania 

but equipment reliability is statistical significant in prediction or contribution to the 

performance of materials handling system in logistics companies in Tanzania. The 

study concluded that nature of materials, facility layout, equipment reliability and 

nature of operations has significant effects on performance of materials handling 

system in logistics companies in Tanzania. The study recommended that TICTS 

management should stiff to enhance the use of automated handling system in order to 

improve material handling system performance, TICTS management and its stake 

holders should develop handling principles that would be used in their day to day 

operations of the organization and TICTS management should provide training 

through seminar and short courses in order to enhance staffs awareness on potential 

use of hazard signs that may associate with the operations. 
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CHAPTER ONE 

INTRODUCTION AND BACKGROUND OF THE PROBLEM 

1.1 Introduction 

This chapter covers the background of the problem, problem statement, study 

objectives (general and specific) and questions and significance of the study.  

1.2 Background of the Problem 

Material handling system management is a common matter that play significant role 

in getting better organization view point. It is defined as collection, space of cargo, 

manage and protect materials, cargo and products through effective materials 

handling procedures, movement, and utilization and removing of materials (Sahu et 

al, 2016). The problem is derived from the methods used, type of equipment, systems 

and control mechanism to achieve the functions (Sahu et al, 2016). There is 

perception that material handling is broad than materials movements, but sometimes 

both terms are used interchangeable.  

The importance of the material handling is realized through its relationship with 

production run. When material handling present insufficient performance in the 

organization, the transit time would become longer and the system would fail to meet 

required customers expectation. It is well known that effective material handling 

bring positive and required materials in the production. Therefore, poor material 

handling affect not only production but also employee’s performance. When material 

handling meet expectations, welfares are credible if other wise, some of behavioral 

problems of the employees would appear. Valuations are critical when participation 

into the working environment are executed. The existing effort is particularly 

supplementary to materials handling system (Sahu et al, 2016). The business 

performance derived from effective materials handling system that promote 

attainment of customer’s expectations in terms of demands. 

Material handling has been accepted and recognized as one of the largest cost factors 

in supply chain. Regardless of the firm size, material handling is the largest single 

activity in the organization. According to Woodley (1964) as cited by Okpighe 
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(2015) argued that more than one hundred million pound annually is used in 

materials handling in organization apart from transportation and distribution costs.  

The assessment of material handling systems show that manual material handling in 

the factories account for large proportion of accidents of goods which is about 52%. 

If unnecessary movement and handling are not reduced, the production organization 

would become ineffective. Poor materials handling anticipated to increase costs of 

the organization. The intensive competitive business environment related to 

globalization changes force organization to be more agile, perform better and cost 

reduction. Materials handling basically associated with flow of production, therefore, 

materials handling has great impact on resources, level of services and lead time 

(Vieira et al, 2011).  

According to Vieira (2011), if materials handling offer unevenness, there would be 

an excess stock that increase costs. But material handling equipment lack velocity, 

there would be a long lead time that result poor system in providing customer 

expectations. The systematic assessment of the effects of materials handling system 

on customer’s expectations of cost, safety services, reliability and agility. Materials 

handling system is a key factor that facilitate the improvement of overall 

organization performance.  

Materials handling management include the movement, storage, control and 

packaging of goods in the manufacturing, distribution, consumption and issuing of 

materials. The emphasis is on technique, equipment, system and controls used to 

accomplish the operations. Mhia (2011) as cited by Okpighe (2015), explained that 

materials handling system include routing and scheduling, facility layout etc. 

Today’s great global market competition, limited life cycle of the product, large 

customer expectations has forced the organizations to adapt changes and realizing the 

critical significance of material handling in supply chain management relative to 

competitive advantages. Material handling advantage cannot be restricted in supply 

chain, but can be surely minimized to a certain level. The efficiency of supply chain 

can be realized by choosing the proper type of materials handling equipment 

(Mumbai, 2007). 
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The storage system must be considered during the selection of proper material 

handling equipment. Material handling system would be effective if it is compatible 

with facility layout of the warehouse. Facility layout would build hurdles for smooth 

movement of handling equipment and products, resulting in deprived equipment 

efficiency. Current changes show favorite for automated handling system with great 

supply chain efficiency to promote the usefulness of human resource (energy) in 

movement of the materials. The system require adequate control. The more control 

of the system, the effective performance achieved. Similarly better material handling 

systems provide more efficiency of the material handling. The material handling 

system play a major role in distribution, warehouse and manufacturing processes 

(Mumbai, 2007). 

Commonly, materials handling systems influence effectiveness of manufacturing and 

distribution facilities. Material handling is a great weapon in supply chain functions 

for promoting system efficiency, improving customer services level and delivering 

product timely. Previously, material handling has seemed a novelty, complex and 

growing science. In warehouse material handling used to move the material in and 

out of the facility based on the type of the materials and its density. In port 

operations, materials handling used to load and unload bulk items with high density 

(Mumbai, 2007). 

Meyers (1993) as cited by (Akincilar, 2013) underline the significance of effective 

material handling systems for supply chain companies. By guarantying right product 

to the right place at the right time in right condition and quality, the supply chain 

companies can minimize stock on hand or buffer stock but also can reduce costs of 

supply chain operations in organization.  

However, information and material flow are greatly interrelated in supply chain, this 

create a recognition that information flow is the basic for effective materials 

handling. According to GoldsbyandMartichenko (2005), supply chain companies can 

be below a true challenges, if physical supply and production department fail to have 

proficient communication link between departments; particularly in situation of high 

variation in routing and schedule changes and unexpected shortage materials. 
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Therefore, the study intended to assess the performance of materials handling system 

in logistics companies in Tanzania. 

1.3 Statement of the Problem 

Material handling has been recognized its importance in supply chain company 

performance and advancement of technology play important role to ensuring 

effective and efficient in material handling system. Logistics companies still 

suffering from efficiently useof material handling system invested in equipment and 

process in order to circumvent related to problems in material handling system 

(Stephen, 2013). 

Material handling is critical element in production and distribution system due to its 

variety effects on logistics company performance(Biles, 2006) as cited by 

(Kathurimaet al., 2016). Material handling system account a lot of movements, so 

the problems can arise in different contexts such as long transit time in proportion to 

increase on time usedby material handling. This openly influence competitiveness 

and financial performance of the company.  

According TICT GMS audit report of 2018 showsthat in 2017 TICTS was achieved 

annual throughput of 501,690 TEUS and 592,000 TEUS in 2018. This implies that 

the volume of local and transit traffic has grown by 18 per cent over that of the year 

2017. Transit cargo for all countries on average increased by more than 38.9 per cent 

on the year 2018. The increased in cargo requires expedited efficiency in handling 

and clearance just after discharge to reduce dwell time therefore enabling TICTS and 

Tanzania Port Authority (TPA) to increase efficiency and capacity in handling more 

cargo. The company has achieved this volume growth in the year despite the 

challenges or problems in international and regionalbusiness environment. 

Several reports noted that incompetence in effective application of material handling 

system regardless of availability of the principles and procedures for successively 

material handling operations. Most of the private organization has been faced with 

lack of automated handling system, poor handling procedures, inadequate numberof 

experts, insufficient handling equipment, inadequate training and rapid technological 
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change are challenges incurred in most of the supply chain company in Tanzania 

(Joseph, 2013). 

Therefore, this study aim to assess the performance of materials handling system in 

logistics companies in Tanzaniaby providing answers on factors affecting the 

effectiveness of material handling system in logistics company performance, impact 

of automated material handling system in logistics company performance, the extent 

to which material handling system affect logistics company performance and 

challenges of material handling system in logistics company performance. 

1.4 Research Objective 

1.4.1 General Objective 

The general objective of the study is to assess the performance of materials handling 

system in logistics Companies in Tanzania. 

1.4.2 Specific Objectives 

1. To assess the effects of nature of materials on performance of materials 

handling systems in logistics companies in Tanzania 

2. To determine the effects of facility layout on performance of materials 

handling systems in logistics companies in Tanzania 

3. To examine the effects of equipment reliability on performance of materials 

handling system in logistics companies in Tanzania 

4. To evaluate the effects of nature of operations on performance of materials 

handling system in logistics companies in Tanzania 

1.5 Research Questions 

1. What are the effects of nature of materials on performance of materials 

handling systems in logistics companies in Tanzania? 

2. What are the effects of facility layout on performance of materials handling 

systems in logistics companies in Tanzania? 

3. What are the effects of equipment reliability on performance of materials 

handling system in logistics companies in Tanzania? 
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4. How does the nature of operations affect the performance of materials 

handling system in logistics companies in Tanzania? 

1.6 Significance of the Study 

This study is important in logistics company on getting knowledge concerned the 

effectiveness of material handling in organization performance. The study is viewed 

as a way of adding knowledge on material handling operations in supply chain field. 

The study scientific findings would be served as a means of strategies and policies 

formulation on material handling and supply chain management. The strategy 

formulation would result in improvement of company competitive advantage through 

effective cost saving and profit efficiency. Further; the study is significance towards 

the completion of master degree of procurement and supply chain management 

studies.  

1.7 Scope of the study 

This research study was carried out on the effectiveness of materials handling system 

toward supply chain industry performance in Tanzania particularly at Tanzania 

International Container Terminal Services Ltd (TICTS). TICTS located in the Dar es 

Salaam Port and it is largest container terminal in Tanzania. TICTS handle not less 

than 75% of cargos arrived at Tanzania and possess large and heavy weight handling 

materials. Also it serve as a critical part of the supply chain within and outside 

Tanzania. 

1.8 Organization of the Study 

The study consists of six chapters. The chapter one is the introduction part which 

include; background of the problem, problem statement, study objectives and 

questions. Second chapter was literature review which involved; theoretical and 

empirical parts. Chapter three was research methodology, chapter four focused on 

presentation of the findings, chapter five discussion of the findings presented in 

chapter four and final, chapter six that constituted summary, conclusions and policy 

implications of the study. 
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1.9 Limitations of the study 

It is evidenced that no study without limitation. This study faced various limitation as 

demonstrated below. This study carried out on private sector (TICTS) therefore, 

generalization may not reflect to other private and public sectors in Tanzania because 

there are unique difference on factors affecting performance of materials handling 

system in logistics companies in Tanzania.  

This study limited on four factors that have effects on performance of material 

handling system in logistics companies in Tanzania while there are several factors 

that are not considered in this study. 

The targeted respondents were busy with their daily work schedule and routine. The 

researcher leave questionnaires for 2 weeks for respondentsto have adequate time to 

read and fill required information. The respondents feared on information they 

provide that it can be usedforother purpose. The researcher guaranteed respondents 

that all information they provide would be treated confidential and used for an 

academic purpose only. 

Another limitation was lack of cooperation from some respondents and they ignored 

to provide information to the required questions, this happened during interview with 

respondents. This limitationwas solved by making respondents to be aware with 

reason on why study conducted and informed them on purpose of the study. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction 

The literature related to effectiveness of materials handling system critically 

reviewed in this chapter. The chapter starts with definitions of the terms, theories and 

concepts of the study and empirical studies. Lastly, conceptual model that guide the 

research established from literature review.  

2.2 Theoretical review 

2.2.1 Definitions of key terms and concepts 

2.2.1.1 Materials handling 

This is the process which involve the transfer of supply chain materials through 

operations within the company. Material handling moves materials from one place to 

another with the aim of providing effective and efficient handling of materials by the 

use of appropriate equipment that result little damage at the minimum time to the 

place where materials are required (Jager, 2008). 

2.2.1.2 Material handling equipment 

This is a machine that transfer materials or goods in a controlled area for the aim of 

manufacturing or storage (warehousing). Items that can be moved include raw 

materials, semi-finished and finished goods. The equipment can be manually 

operated, osemi-automation and fully automation. It could assist warehouse functions 

to be worked efficiently and effectively (Ramliet al, 2017). 

2.2.1.3 Supply chain management 

According to Hakanson (2009) supply chain defined as inter-linked of resources and 

functions required to build and bring products and services to the ultimate customers. 

The author also, define supply chain management as management of the supply and 

demand processes, sourcing of materials, manufacturing and assemble as well as 

distribution around supply chain channels and effective delivery to customers. 
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2.2.1.4 Logistics management 

This is the process of planning, organizing, controlling and implementing the 

movement of goods and services which consists of storage, transport, warehousing 

through roads, air or water (Coyle and Joseph, 2009). 

2.2.2 Theoretical literature review 

This study is guided by Queuing theory and constraint theory. 

2.2.2.1 Queuing Theory (QT) 

The theory is relevant to the study as it examines the relationship between inventory 

management and material handling system. According to Shingo, 2005 as cited by 

Kathurimaet al, (2016) describe this theory that is based on mathematical study of 

waiting time management. The theory allows various material handling processes to 

be analyzed mathematical, involving cargo arrived at the back of the queue, waiting 

for movement in a queue (cargo storage) and cargo that worked in queue.  

The theory enable the origin and calculation of various material handling 

performance measures involve the average waiting time in a queue or system, 

expected number of cargo served or waiting and probability of meeting system in 

positive conditions like empty handling system, full availability of cargo served or 

cargo wait at a certain time to become served. Material handling system works as a 

dominant server in transferring of materials from place to place (Kathurimaet al, 

2016). Materials handling system comprise of distinct equipment including AGVs, 

human operators, forklift trucks etc. Materials transfer determined by demands, 

routines and layout configuration. The theory is relevance because it determine the 

layout of the operations that bring smooth materials handling operations through 

proper materials arrangements for ease movements. 

2.2.2.2 Constraints Theory (CT) 

This theory is founded by Eliyahuin 1987. The theory of constraints explain the ways 

to solve the problems or challenges faced by logistics Company, the problems can be 

categorized in resources constraint, marketing constraints, policy constraints and 

dummy constraints. The management has to work with this problems very closely so 
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as to achieve its long term objectives by very little number of constraints. It is 

difficult to work without any constraint so, there is constantly at slightest one 

constraint, the theory utilize a concentrating procedure to categorize the limitation 

and reorganize organization to comply with changing environment. Restraints can be 

interior or exterior to the handling system. An interior constraint is when customer 

demands their cargo more rapid while the handling system lack capacity to handle to 

deliver to the customers (Kathurimaet al, 2016). 

The theory used to discuss the effects of constraints on material handling 

performance efficiency of the firm. If a firm lacks skilled and experienced personnel, 

machines break up or shortage of handling equipment could experience inefficient 

material handling activities that lead to the poor operating performance of the firm. 

This would result in long working hours and the number of cargo to be handled 

increased, therefore the firm has to assess the constraints that would hinder the 

handling activities performance and keep it into consideration for the sustainable 

competitive advantage of the firm. 

2.2.3 The materials handling system: concepts and operations 

According to (Xin, n.d.) Material handling system is an integrated set of functions 

including transport, storage, handling and control of materials. The main purpose of 

material handling system is to guarantee that right quantity of products are delivered 

safe to the right place of destination at the required time and at the optimal costs. 

Improper material handling system can cause difficult to the packaging line. Flow of 

material is important element in supply chain processes. The better material handling 

system facilitate to supply chain elements with efficient flow of materials, tools and 

required products at a reasonable rate and time. The benefits of good material 

handling system are productivity increased, time and cost saving, reduced inventory, 

quality improvement and reduced materials damage. Effective materials handling can 

give manpower well and improve system flexibility (Chan, 2002 as cited by Xin). 

According to Cliff (2013) as cited by Xin argued that “the improved system 

throughput capacity and system reliability was brought to 10 to 25 percent of 

benefits”. It is better to improve material handling system rather than to replace the 
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collapsed machines. Rather than purchasing of the new machines, the company can 

save overall production costs by improving material handling system and better 

delivery of customer services.  

TICTS has designed material handling system that merged warehouse, picking and 

conveyor system resulted in high efficiency and reduced error in picking of 

containers. Therefore, material handling system has great impact on logistics 

Company. Previously, material handling system improvement showed that assist 

supply chain managers in good materials handling of the production operations.  

2.2.4 Types of materials handling system 

Materials handling systems deliver transportation and storage of materials, parts and 

assemblies, for production company the functions of materials handling begin with 

goods unloading from place of delivery, after unloading of goods then passed to 

storage, assembled, storage, packaging, storage finally; transported. In each every 

step that goods or materials passed demand different material handling equipment 

design and sometime the process require combination of different material handling 

equipment (Mumbai, 2007).  

The choice of right materials handling system is the significant decision that effects 

supply chain company performance, it affect flow of materials and facility layout of 

the company. The magnitudes of any error associated with materials handling will 

have long term impact on supply chain apart from capital cost for new development 

of a new system. The purpose of loading equipment is to give the ability to load and 

unload vehicles, it is also called loading bay equipment. According to 

Mumbai(2007), the classification can be separated into product that provide access 

from the loading bay to the vehicle and equipment that transfer the product from 

loading bay to the vehicle. All handling equipment that lying into the access 

classification are goods lifts, loading ramps, doors and vehicle restraints while those 

falling into transfer classification are pallet trucks, conveyors and fork lift trucks.  
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2.2.4.1 Transport and lifting equipment 

These equipment are utilized to transfer product around factory facility, from loading 

bay to storage or from storage to production or from production to storage. Examples 

of such handling equipment are fork lift trucks, order picking trucks, overheads 

cranes, tower cranes and belt, chain and overhead conveyors.  

2.2.4.2 Storage equipment 

These are equipment which are used to stock materials, parts andassemblies. The 

level of difficulty of this kind of equipment is extensive ranging, from a 

joinedcantilever steel rack to grip lengths of stock materials to a mechanicalupright 

carousel system. Also within this type are pallet racks, mobile shelf units, and plastic, 

wood and steel containers. 

2.2.4.3 Automated handling equipment 

These are equipment that provide automated guide vehicles, storage and retrieval 

equipment, conveying systems and products sortation equipment. The automation 

level rely on the handling requirements. Automated handling system guarantee that 

materials are reached to the factory facility at the right time without any manual 

process involvement. Semi-automated handling equipment give little innovative 

solutions that bring materials to the factory facility with little manual involvement.  

According to Manziniet al, (2005) as cited by Kathurima (2016), described that there 

is rapid increasing change in automation of integrated logistics operations. The 

automation of material handling system aimed to improve efficiency in the supply 

chain. The application of the automation is to minimize the labor costs in the supply 

chain, apart from minimizing labor cost, automation handling system is important to 

work rapid and accurately with minimum loss of products compared to mechanized 

system. Automation level differ relying on nature of handling requirements. Fully 

automated handling systems guarantee the availability of materials and products to 

the desired destination when needed without any involvement of manual handling 

system.  
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a) Automated guided vehicles (AGVs) 

This is a material handling device utilized to transfer components between machines 

or workstations. It is small, individuallypower-drivenautomobiles that always 

directed by chains (cables) that are suppressed in the floor or they utilize optical 

control system. It is organized by getting instructions either from a central computer. 

In some applications the device can be utilized as mobile workstations to interchange 

the more outmovedconveyor system. 

b) Containers 

These can be either ‘dead’ containers such as Cartons, barrels, skids and pallets 

which handle material to be transferred but do not move themselves. And ‘live’ 

containers like wagons, wheelbarrows or computer self-driven containers. Material 

handling equipment of this nature can both contain and transferthe material, and is 

typicallyfunctioned manually. 

2.2.5 Selection of material handling equipment in logistics company 

Equipment choice is a significant decision because it influence the costs and material 

handling system efficiency (MHI, 2015). When deciding on which material handling 

equipment to use, the following factors must be considered.  

a) Production flow 

The constant flow of materials between two destinations which are not proposed to 

vary, the fixed material handling equipment such as conveyors can be appropriate to 

use. In another side, if there is no constant flow and the route vary infrequently from 

destination to destination due to various products transported or produced 

concurrently, the management decision on material handling equipment for 

transportation of the material will change for instance; in such situation the 

equipment such as trucks will be appropriate. 

b) Cost considerations 

This is very critical factor to be considered. This factor become important during 

material handling decision because final decision of the company rely on overall cost 
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of operations. Other factors such as nature of materials, flow of production have little 

impact on material handling decision. Various cost essentials required to be 

considered during evaluations made between several handling equipment that have 

equal capability to handle the identical load. Preliminary cost of investment, 

operating and maintenance costs are the main costs to be considered. By computing 

and comparisons of the totalcost for each and every material handling equipment 

under consideration, a significant decision can be achieved by appropriate choice of 

the equipment. 

c) Engineering factors  

The factors such as door and ceiling, floor dimensions and space, floor conditions 

and physical strength of the facility has direct impact of material handling decision. 

2.2.6 Relationship between facility layout and material handling system 

It is assumed that there are closely relationship between material handling and 

facility layout. The good facility layout minimize double handling and ensure safety 

of the material and products on the following means:- 

i. The transportation of materials add no value to the material and products, 

therefore, the material handling shouldbe reserved at minimum but not 

avoided. The minimization of material handling achieved by proper and 

systematic facility layout.  

ii. Space is vital criterion. Facility layout assimilates the movements of staffs, 

material and equipment through a proper designed of the layout with material 

handling system. 

iii. Better facility layout assists in creating efficient material handling system. It 

assists to possess shorter material handling, quicker and economical. Good 

layout minimize the material re-handling, redundant staff’s movement 

confirming effectiveness in supply chain. 
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2.3 Empirical review 

Different studies have been undertaken concerned with material handling system 

toward supply chain company performance. But scholars present different opinions 

related to the purpose of the study discussed. There are very limited number of 

studies conducted on effectiveness of material handling system in supply chain 

company performance specifically in Tanzania.  

A study done by Kathurima et al, (2016) that examined the effects of material 

handling on performance of manufacturing company. Descriptive correlational study 

design was adopted. The study used quantitative research approach to obtain the data 

from sample and only questionnaires were used to get the information from 

respondents. Then, data were analyzed by using SPSS through regression analysis 

that showed the relationship between variables under the study. Finally, the study 

findings revealed that there are positive but weak significant effect of automation in 

material handling system and manufacturing company performance, study also 

exposed that the company performance affected by information system and its effect 

are positive and statistically significant but semi-automated handling system effects 

positively the manufacturing company performance and mechanized handling system 

accounted for low percentage on manufacturing company performance. 

Similarly, the study by Joseph (2013) on effectiveness of material handling in 

Mining Industry: A case of Bulyanhulu Gold Mine in Tanzania. A study used a case 

study design and both qualitative and quantitative study techniques were used. The 

respondents of the study obtained through simple random, purposive and accidental 

sampling techniques. The study used observation, interview and questionnaires as a 

tools for data collection methods under the study. The data obtained qualitatively 

were analyzed by content analysis while quantitatively were analyzed and presented 

in percentage. The study found that there is no any principle used by the company 

when operating their activities (issuing and receiving materials). On assessed the 

factors hindering effectiveness of material handling the study showed that inadequate 

storage space, failure of supplier and poor compliance with LPO are the major 

factors caused poor effectiveness of material handling of the company and based on 
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weakness of material handling, the study revealed that long transit time, poor 

communication in supply chain partners and supplier slackness are among weakness 

faced by the company material handling.  

Another study by Ramliet al, (2017) and his fellow who examined the significant 

resources on warehouse performance. The study link the resources (human capital), 

information technology and material handling equipment to warehouse performance. 

The survey of 1,589 manufacturing warehouse involved. Questionnaires were used to 

collect data from the study and it were administered through mail. The data collected 

analyzed by using correlation analysis. The study findings revealed that human 

capital, technology and handling equipment have positive and significant relationship 

with performance of warehouse operations. The findings shown that there are 

moderate strength association between human capital and warehouse performance 

while there are weak strength association between information technology and 

warehouse performance. 

The study by Ayubu (2009) as cited by Joseph (2013) assessed the effectiveness of 

storage system to the company profitability. The study findings revealed that 

inadequate working staffs, poor infrastructures, lack of professionals, lack of friendly 

working environment are the key weakness faced bring inefficiency in storage 

system operations.  

A study done by Sahu et al, (2016) that analyzed the material handling management 

in medium scale industry. The study adopted quantitative approach and 

questionnaires were used to get information from respondents. The data collected 

were analyzed through regression analysis. The study found that cost factor was not 

statistical significant with corrective painting as independent variable (sub factor). 

The relationship coefficient shown that cost factor significantly explain variability of 

cost assessment and probability value is high which considered as exploratory result 

related to the sub factor significance. The analysis of the service safety with sub 

factors indicated that coefficient of relationship is high which show the ability of 

explain the variability in safety service evaluation and p-value is less which 
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considered that safety service is not a well significant explanatory variable to the 

handling safety and tooling storage as sub factors. 

Regression analysis shown that efficient routing, performance of operator and 

availability were not significant explanatory variable of service reliability. The 

operator autonomy considered as an independent variable which show high 

correlation coefficient with service reliability that explain variability in service 

reliability assessment. Finally; the study findings revealed that all independent 

variables are statistical significance to the agility. The correlation coefficient is high 

enough to explain the variability of agility which means that independents variables 

are considered as well exploratory variable of the agility.  

Similarly, the study by Akincilar (2013) who examined how material handling 

system designed to achieve greatest delivery performance while minimizing 

inventory level. The research utilized case study design and both qualitative and 

quantitative strategy were adopted to ensure the reliability during research process. 

The data collected by questionnaires, structured observation and survey for 

quantitative data while qualitative data were collected by using unstructured 

observation, unstructured interview and documentary analysis. The study found that 

delivery performance, buffer level, operation cost, information flow, quality delivery 

and safety are the major factors caused inefficiency of material handling system. The 

study also investigated the ways to improve delivery performance and buffer level, 

study suggested that in order to comply with this problem the methods such as JIT, 

Pull system and standardized working methods should be used to solve these 

problems. In decreasing material handling operating costs, the study recommended 

that it is better to define cost sources, improve quality of products, decrease driving 

distance by using well equipped travelling path, reduced manual material handling 

and using automated one for loading and unloading of materials and products. The 

study also examined on how to increase information flow efficiency, so the study 

suggested that real time information sharing is more crucial to ensure efficiency 

information flow, the information technology promote effective communication in 

supply chain partners. Lastly; the study aimed to improve safety, in other word to 



 

18 

 

eliminate staff injuries and products breakup in material handling system, the study 

suggested that proper material handling design, full automated handling system and 

staff involvement is major factor to reduce injuries because staff are the one who use 

handling equipment.  

Finally; the study by Ondiek (2009) who investigated the materials management in 

Kenya manufacturing company. The purpose of the study was to determine the effect 

of material handling toward long term success and survival of the company. The 

study used a survey of medium and large manufacturing company in Kenya. The 

study found that there is a lack of professionalism among firms in material handling 

management. The mean that professional play significant role in providing effective 

and efficient supply chain operations so as to minimize the risks that could be 

associated with material handling. In other words, supply chain performance based 

on material handling process resulted from better professionalism in working 

environment. 

2.4Conceptual framework 

The framework used to show the relationship between dependent and independent 

variables in the study which can be either positive or negative relationship. This 

study comprises of four independent variables namely; factors affecting effectiveness 

of material handling system, challenges, effect of automation material handling 

system and impact of information technology in material handling system with 

effectiveness of material handling system as dependent variable.  

The factors derived from theoretical and empirical literature reviewed which include; 

nature or properties of the materials, facility layout and characteristics of the 

building, equipment reliability and nature of operations and challenges include; low 

capital investment, product damage, staff injuries and lack of adequate equipment. 
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Figure 2. 1Conceptual framework 

 Independent Variables   Dependent Variable 

 

 

 

 

 

 

 

 

 

 

Source; Researcher (2020) 

2.4.1 Nature of material and performance of material handling system 

The materials can be in solid, gas or liquid and of different size, shape and weight are 

vital important to consider, this can tip a preliminary minimization from the variety 

of equipment available under review. If materials are flammable, toxic corrosive it 

required a special handling and storage equipment (MHI, 2015). The consideration of 

materials characteristics for automation or semi-automated handling system must 

give a special priority because failure to regard may result in poor operations due to 

the product breakup or theft. With consideration to the attributes, the effective use of 

materials handling bring productivity efficiency and cost reduction (Kulak, 2005). 

2.4.2 Facility layout and performance of material handling system 

The factor that limiting efficiency of material handling system is convenience of 

handling space for movement of materials. Little level ceiling may prevent the 

utilization of cranes, and the occurrence of supportive pillars in difficult places can 

restrict the dimension of the material handling equipment. If the facility is 
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multistoried, chutes or ramps for industrial trucks may be used. Facility layout itself 

specify the type of material handling to be used which is suitable (MHI, 2015). 

2.4.3 Equipment reliability and performance of material handling system 

Reliability of the material handling equipment, supplier status and the after-sale 

service shows significantpart in choosing material handling equipment (MHI, 2015). 

Equipment reliability is the probability in which the equipment, system or handling 

process can work without failure for a specified time during handling functions. 

Therefore, the more equipment reliability the effective handling system and supply 

chain performance in organization 

2.4.4 Nature of operations and performance of material handling system 

Equipment selection and choice also relying on nature of operations such as 

temporary or permanent operation, whether there are continuous flow or recurrent 

and vertical or horizontal pattern of material flow (MHI, 2015). Materials handling 

and logistics uses a number of equipment, system and services to move products and 

materials in supply chain such as order mention, information technology, automatic 

identification, storage equipment, lifting equipment, conveyors equipment, these 

equipment help to improve supply chain performance 

2.4.5 Performance of materials handling system 

The purpose of material handling is to move materials such as equipment and trucks 

to a required place in a right time and at the optimal operational costs. In this view, 

performance of material handling system rely on effective utilization of space, 

equipment and time to handle products at the optimal costs (Lu Xiaohong et al., 

2008). 

The material handling system or proper performance of material handling system 

considered when system is away from loading or unloading confusion, efficient flow, 

low equipment damage and adequate storage equipment. In the study, the 

performance of material handling guided into three issues; costs, safety and reliable 

services. All costs associated with material handling should be kept low. Good 
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material handling system confirming that elimination of damages, reduction of 

unnecessary movements and effective space utilization (MHS Report, 2014).  

Good material handling system also ensure minimum losses to the goods either 

through pilferage or lack of storage. Proper storage and minimum losses would 

improve performance of material handling system and increase firm profitability. 

Proper material handling also confirming goods quality during movement. If 

materials handled without care or handled with wrong system or techniques it would 

result confusion and damage of the goods or equipment. The use of automated 

handling system would result in solving such problems and lead to superior 

performance of the entire system. 

2.5 Research gap  

A substantial number of literature reviewed theoretical and empirical context which 

are relative to the effectiveness of material handling system to the supply chain 

performance. However, supply chain organizations realized the significance of 

material handling system to the company profitability and performance but there are 

very few number of studies that investigated the effectiveness of material handling 

system toward company performance in Tanzania.  

A study by Kathurimaet al, (2016) that examined the effects of material handling on 

performance of manufacturing company. This study investigated the effect of 

automation material handling, semi-automated material handling, mechanized 

material handling and effect of information directed technology in manufacturing 

company performance. But this study didn’t investigate on the extent to which 

material handling system affect the performance of logistics Company.  

The study by Joseph (2013) who examined the effectiveness of material handling in 

Mining Industry. The study assessed the factors hindering effectiveness of material 

handling, the study indicated that inadequate storage space, failure of supplier and 

poor compliance with LPO are the major factors caused poor effectiveness of 

material handling of the company and based on weakness of material handling, the 

study revealed that long transit time, poor communication in supply chain partners 
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and supplier slackness are among weakness faced by the company material handling. 

This study failed to consider the effect of automation in material handling system 

toward performance of logistics Company, also the study didn’t identify the 

challenges of material handling system in performance of logistics Company.  

Study by Sahu et al, (2016) that identified the factors for material handling 

management in medium scale industry as cost, service reliability, agility and safety. 

The study suggested these four factors are critical for effective management of the 

material handling. But, the study didn’t consider the nature or properties of the 

materials, facility layout and characteristics of the building, equipment reliability and 

nature of operations as vital factors that affect the effectiveness of the material 

handling system. The study by Akincilar (2013) the investigated the effect of 

material handling system design to attain the highest level of delivery performance 

and lower buffer level. This study considered delivery performance, safety, level of 

buffer, cost of operations, quality delivery and flow of information are the key 

factors influencing inefficiency of materials handling system but the study fail to 

indicate the effect of automation and information technology in effective material 

handling system.Hence; this study aimed to undertake the assessment of 

effectiveness of material handling system in logistics company performance by 

identifying the factors affecting the effectiveness of material handling system, the 

effect of automation in material handling system towards company performance, the 

effect of information technology in material handling system and organization 

performance and challenges faced by logistics Company in material handling system 

but this study will be based on Tanzania International Container Terminal Service 

(TICTS). 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Research design (  

According to Kumar (2011), research design is a plan, structure and strategy of the 

study problem investigation perceived to answer research questions of hypothesis. 

This study adopted descriptive research design. Descriptive research design is the 

study design which explain the features of the specific study population. In this 

design, researcher required to define clearly what researcher need to measure and 

propose proper methods for measuring study. The study want clear definition of the 

study population for the purpose of getting accurate and complete information in the 

study by Kothari (2004).  

The study also employed both quantitative and qualitative research 

approach.Quantitative approach advance answers categorizations from respondents. 

Later the responses were edited, coded and quantified. In qualitative approach the 

answers were utilized as transcripts, mainly in verbal form and ca be combined with 

opinions and system of logic (Kumar, 2011). 

3.2 Studyarea 

This research study was conducted at Tanzania International Container Terminal 

Services Ltd (TICTS). TICTS located in the Dar es Salaam Port and it is largest 

container terminal in Tanzania. TICTS handle not less than 75% of cargos arrived at 

Tanzania and possess large and heavy weight handling materials. Also it serve as a 

critical part of the supply chain within and outside Tanzania. This is appropriate area 

of the study because it is one among few largest supply chain company in Tanzania 

which comprise of large and effective material handling equipment. 

3.3 Population of the study 

This is the population from which the researcher obtain the required information to 

answer the research questions. As researcher narrow study problem, also researcher 

required clearly and particularly to choose the respondents that will be involved 
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study population, so as to choose suitable respondents (Kumar, 2011). The study 

population was comprised of TICTS staffs from all four departments. The company 

consists of four departments namely; finance, engineering, operation and planning 

departments, from these the researcher drawnthe sample. According to TICTS 

strategic plan 2015/ 2020, the company consist of 70 employees from four 

departments. 

3.4 Unit of analysis 

The study unit of analysis comprised of TICTS individual employee, who are 

responsible for materials handling and supply chain functions. The unit of analysis 

involved staffs with minimum level of first degree and above, also who possess 

adequate knowledge and experience.  

3.5 Measurement of the variables 

According to Kumar (2011), concept that can be measured is called variable. This 

study involved two main kind of variables, which were independent and dependent 

variable. Independent variables is a cause responsible to bring change in a 

phenomena of situation while dependent variable is the variable that outcome of the 

change brought about by introduction of independent variables. The independent 

variable may affect dependent variable in a positive or negative way. 

The study dependent variable was performance obtained from effectiveness of 

materials handling and independent variables were nature of materials, facility 

layout, equipment reliability and nature of operations. These variables under the 

study were measured by using Likert scale and presented in table of frequency, mean 

and standard deviation. This means that independent variables were measured 

through questionnaire that assigned in a scale form to obtain the data based on 

variables.  

3.6 Sampling techniques 

According to Kumar (2011) sampling is the process of choosing a small number of 

respondents from a large group of respondents to (study population) to develop a 
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basis for predicting the prevalence of the data about the large group. The study 

utilized purposive and simple random sampling.  

3.6.1 Simple random sampling 

Simple random sampling is the common sampling technique whereby every member 

in the study population has an equal chance to be selected. This method was used to 

select a respondents from finance department, operation department, supply chain 

department and engineering department. This method considered to be appropriate 

by researcher because the respondents selected through this method have the same 

composition and features as population. 

3.6.2 Purposive sampling 

Purposive sampling, primarily consider the respondents who can better provides best 

and relevant information to attain the study objectives. The researcher must go to the 

respondents who are likely to possess the essential information and they are ready to 

share such as accounting officer and head of department. This type of sampling is 

most common in qualitative study which describes the problem that is little known. 

In this study, accounting officer and heads of department were purposively selected 

for interview. 

3.7 Sample size 

According to Kothari (2004), sample size is the number of respondents chosen from 

the study population. The size should neither be extremely large, nor too small, it 

should be optimum. For the purpose of the study, the researcher chosen a sample of 

40 respondents from the study population comprised70 employees from finance 

department, engineering department, supply Chain department and operation 

department. 
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Table 3. 1 Sample size 

Department  Population Sample size Percentage  

Financial department 10 5 50% 

Operation department 20 10 50% 

Supply chain department 15 10 66.7% 

Engineering department 25 15 60% 

TOTAL 70 40 57.1% 

Source; Researcher (2020) 

3.8 Data collection methods 

The study utilized two common data collection techniques which were 

questionnaires and interviews which are relevant to the study objective. According to 

Kumar (2011), there are major two approaches of obtaining information which are 

primary and secondary data. Primary data are those data collected from the primary 

source. The questionnaire is the most common method used to obtain primary data. 

Questionnaires tool commonly used in quantitative study. The secondary data are 

those data obtained from the secondary source such as articles, journals, books 

related to the materials handling management. The research study in almost 

circumstances wants to obtain the required data, event through information required 

sometimes are already available and need only be extracted.  

3.8.1 Questionnaire 

This is the list of questions that are answered during data collection (Kumar, 2011). 

This is very cheap data collection method and providegreater comfort ability to 

respondents in expressing their opinions during research study. The only closed 

ended questionnaires was used. This is the form of questions in which the 

respondents answer for filling and choosing the appropriate answer from the 

questions based on respondents view. In this study the questionnaires were delivered 

to respondents by hands and collected by the same means. The questions under the 

study were rated by scale called Likert scale. Likert scale created from the hypothesis 

that every item in the questionnaire has equal consequence towards the problem in 
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questions. This method offered great confidentiality and secrecy to the respondents 

because of security reasons. The method was utilized to accounting officer, heads of 

department, engineers and supply chain staffs in which the questions were dispersed 

and respondents were obligatory to fill the questionnaire with highest loyalty degree 

in order to obtain necessary and relevant information of the study. The questionnaires 

were administered to accounting officers, heads of department, engineers, store 

officers and supply chain officers.  

3.8.2 Interview 

According to Burns (1997) as cited by Kumar, (2011), interview is the procedure of 

verbal communication or interchange comprise face to face conversation or 

telephone in which the researcher require to obtain information or opinions from the 

respondents. Interview is the common method of data collection in qualitative study 

due to the fact that it is conversation and verbal form of communication, which allow 

the researcher to monitor inquiry and question in equitable way. It was used to obtain 

qualitative information from AO and heads of department. This method was used to 

obtain information from accounting officers and heads of department only.  

3.9 Data analysis methods 

Data analysis methodcontains the process of packaging the data obtained, tapping in 

order and structuring its key constituents in a manner that the results become easily 

and effectively communicated (Komboand Tromp, 2011).In this study, the 

quantitative data obtained from the respondents were analyzed using Statistical 

Package for Social Science (SPSS) and MS Excel and presented in figure, tabulation 

and frequency. The MS Excelutilized to analyse demographic characteristics of the 

respondents so the charts and table of frequency were used to present the data. SPSS 

was used to analyse the data relevant to assessing the performance of material 

handling system by using descriptive statistics. Regression analysis was used to 

measure the effects of nature of materials, facility layout and equipment reliability on 

performance of material handling system in supply chain companies in Tanzania. 

Qualitative data on how nature of operations affects performance of material 
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handling system were analysed by content analysis and presented in descriptive 

form.  

3.10 Reliability and validity of the data 

According to Kothari (2004), the methods of collecting data that are utilized mostly 

are those that provide the appropriate and relevant data to meet research objective. 

Under this study the researcher anticipated to obtain accurate information that reflect 

study purpose.  

3.10.1 Reliability of the data 

According to Sekeran (2009), reliability measures the internal consistency of items in 

the study tools (questionnaire and interview) to give similar results every time used 

under the similar conditions. The Cronbach alpha was utilized to test on the answers 

from the pre-testing to ensure that the items in the questions and answers collected 

are relevant and accurate. The minimum acceptable Cronbach alpha coefficient is 0.7 

and above. 

Cronbach’s alphareliability coefficient normally ranges between 0 and 1. However, 

there is actually no lower limit to the coefficient. The closer Cronbach’s alpha 

coefficient is to 1.0 the greater the internal consistency of the items in the 

questionnaires. Results are shown in table 3.2 below:- 

Table 3. 2Reliability Statistics 

Cronbach's Alpha N of Items 

.823 15 

Source: Field data (2020) 

In measuring consistency and reliability of data, researcher applied reliability test to 

test questionnaire and Cronbach’s Alpha presents 0.823 means that, 82.3% of 

respondents respond consistently to research objectives.  
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3.10.2 Validity of the data 

Validity is the extent to which the study instrument utilized to obtain the required 

information measures exactly what is supposed to measure (Kothari, 2004). This 

study, researcher used simple language in questionnaires to avoid ambiguity, 

supervisor judgmental and reliable source of data that researcher permitted by TICTS 

management to collect data from particular respondents. The respondents provided 

sufficient and accurate information based on questions in the study. 
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CHAPTER FOUR 

PRESENTATION OF THE FINDINGS 

4.1 Introduction 

This chapter restrains presentation of the research findings.In this chapter, data were 

based on Assessing Performance of Material Handling Systems in Supply Chain 

Companies in Tanzania: A Case of Tanzania International Container Terminal 

Services (TICTS). The presentation was arranged in relation to answer the research 

questions, including:- 

 What are the effects of nature of materials on performance of materials 

handling systems in the supply chain companies? 

 What are the effects of facility layout on performance of materials handling 

systems in the supply chain companies? 

 What are the effects of equipment reliability on performance of materials 

handling system in the supply chain companies? 

 How does the nature of operations affect the performance of materials 

handling system in the supply chain companies? 

4.2 Rate of response 

A total of 40 questionnaires were distributed and fair enough a total of 35 

questionnaires were returned from respondents. This represents 87.5% of 

respondents response, hence it is suitable for the study as it was stipulated from 

(MugendaandMugenda, 2003) who rate 40% to 60%. The result are shown in table 

4.1 below:- 

Table 4. 1 Rate of response 

Rate of response Frequency Percentage 

Returned Questionnaires 35 87.5 

Not returned Questionnaires 5 12.5 

Total  40 100 

Source; Field data (2020) 
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4.3 Respondent’s characteristics 

The characteristics of the respondents is typical crucial in interpreting and discussing 

the findings of the study. The study involved employees from Tanzania International 

Terminal Container (TICTS) who were able to provide a meaningful information 

concerning Performance of Material Handling Systems in Supply Chain Companies 

in Tanzania.  

4.3.1 Gender of the respondents 

Researcher considered issues of gender thus questionnaire were equally distributed to 

both male and female. A reason behind of doing it was to accumulate as much 

information as possible from their participation. Thus, table 4.2 below shows the 

gender distribution of respondents. The findings indicate that, out of 35 respondents 

22 were male which is equivalent to 62.9% have been represented in the study and 

13 were female which is equal to 37.1%. This implies that there are private sectors in 

Tanzania are not dominated by male only, there are slightly different between male 

and female presentation in private sectors.  

Table 4. 2Gender of the respondents 

 
Frequency Percent 

Male 22 62.9 

Female 13 37.1 

Total 35 100.0 

Source; Field data (2020) 

4.3.2 Educational level of respondents 

Education has been crucial for employee’s outgrowth. It provides necessary skills 

and knowledge in performing their duties. Thus, in this study education has been 

considered an important factor in determining results. Education level was assessed 

for the purpose of determining understanding and quality competence in providing 

information on the research questions concerning a topic. The findings in table 4.3 

below show that majority of the respondents 22 out of 35 were bachelor degree 

holders equivalent to 62.9%, followed by master’s degree holders 9 respondents out 

of 35 which is equivalent to 25.7% and ordinary diploma holders 4 respondents out 
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of 35 equivalent to 11.4%. This implies that respondents were competent enough to 

understand the study questions. Therefore; most of information related to the study 

provided by respondents were of high quality and reliable in the study.  

Table 4. 3Educationallevel of respondents 

 
Frequency Percent 

Ordinary Diploma 4 11.4 

Bachelor Degree 22 62.9 

Master’s Degree 9 25.7 

Total 35 100.0 

Source; Field data (2020) 

4.3.3 Working experience of respondents 

Respondent experience realized as key element in implementation of their daily 

activities. The researcher was interested to know experience of the respondents 

because it has relationship with quality and reliability of the information in the study. 

The results show that majority of the respondents15 respondents out of 35 equivalent 

to 42.9% had experience ranging from 1-3 years and 4-7 years respectively. 

Followed by 3 respondents out of 35 equivalent to 8.6% had an experience ranging 

between 8-12 years and 2 respondents out of 35 equivalent to 5.7% had an 

experience above 15 years. This implies that most of the respondents were capable of 

understanding research questions and provides quality information related to the 

study objectives. The results are shown in table 4.4 below:- 
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Table 4. 4Experience of the respondents 

 
Frequency Percent 

1-3 years 15 42.9 

4-7 years 15 42.9 

8-12 years 3 8.6 

15 years and above 2 5.7 

Total 35 100.0 

Source; Field data (2020) 

4.4 Effects of nature of materials on performance of materials handling systems 

The researcher interested to know whether nature of materials in supply chain 

companies affects performance of materials handling system. In assessing this 

objective, researcher prepared five items of questions by using five (5) Likert scale 

as illustrated below:- 

The respondents were asked to provide their opinions on whether nature of materials 

to be handled determine the choice of proper handling system for safe manners and 

operations efficiency. The findings show that majority of the respondents 20 equal to 

57.1% agreed that nature of materials to be handled determine the choice of proper 

handling system for safe manners and operations efficiency and 10 respondents equal 

to 28.6% strongly agreed while 5 respondents equal to 14.3% were neutral. This 

implies that majority of the respondents equivalent to 85.7% agreed that material 

handling system determined with nature of materials to be handled. The results are 

shown in table 4.5 below:- 

Table 4. 5Proper handling system 

 Frequency Percent 

 Neutral 5 14.3 

Agree 20 57.1 

Strongly agree 10 28.6 

Total 35 100.0 

Source; Field data (2020) 

The respondents were asked to provide their opinions on whether material handling 

system should be designed in a manner that can enable the smooth movement of 
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materials relying on its nature. The findings show that majority of the respondents 16 

out of 35 equal to 45.7% strongly agreed that material handling system should be 

designed in a manner that can enable the smooth movement of materials relying on 

its nature and 15 respondents equal to 42.9% were agreed while 4 respondents equal 

to 11.4% were neutral. This implies that majority of respondents equivalent to 88.6% 

agreed that material handling system should be designed in a manner that can enable 

the smooth movement of materials relying on its nature. The results are shown in 

table 4.6 below:- 

Table 4. 6Smooth movements of materials 

 Frequency Percent 

 Neutral 4 11.4 

Agree 15 42.9 

Strongly agree 16 45.7 

Total 35 100.0 

Source; Field data (2020) 

The study sought to know whether type, size, shape and weight can be used to 

determine the unit load design in material handling process and distribution. The 

findings show that majority of the respondents 18 out of 35 equal to 51.4% agreed 

that whether type, size, shape and weight can be used to determine the unit load 

design in material handling process and distribution and 12 respondents equal to 

34.3% strongly agreed while 5 respondents equal to 14.3% were neutral. This implies 

that majority of respondents equivalent to 85.7% agreed that type, size, shape and 

weight can be used to determine the unit load design in material handling process 

and distribution. The results are shown in table 4.7 below:- 
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Table 4. 7Determine unit load design 

 Frequency Percent 

 Neutral 5 14.3 

Agree 18 51.4 

Strongly agree 12 34.3 

Total 35 100.0 

Source; Field data (2020) 

The study sought to know whether fragile materials, corrosive or toxic require a 

special handling system consideration and lead to preliminary elimination from the 

range of available equipment under review. The findings show that majority of the 

respondents 20 out of 35 equal to 51.4% agreed that fragilematerials, corrosive or 

toxic require a special handling system consideration and lead to preliminary 

elimination from the range of available equipment under review and 15 respondents 

equal to 42.9% strongly agreed. This implies that all respondents equivalent to 100% 

agreed that fragile materials, corrosive or toxic require a special handling system 

consideration and lead to preliminary elimination from the range of available 

equipment under review. The results are shown in table 4.8 below:- 

Table 4. 8Preliminary elimination from equipment’s 

 Frequency Percent 

 Agree 20 57.1 

Strongly agree 15 42.9 

Total 35 100.0 

Source; Field data (2020) 

The study sought to know whether product characteristics available in the market 

decide the type of equipment that matches better the required application. The 

findings show that majority of the respondents 20 out of 35 equal to 57.1% agreed 

that product characteristics available in the market decide the type of equipment that 

matches better the required application, 8 respondents equal to 22.9% were neutral, 6 

respondents equal to 17.1% strongly agree and one (1) respondent equal to 2.9% 

disagreed. This implies that majority of respondents equivalent to 74.2% agreed that 
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product characteristics available in the market decide the type of equipment that 

matches better the required application. The results are shown in table 4.9 below:- 

Table 4. 9Products characteristics 

 Frequency Percent 

 Disagree 1 2.9 

Neutral 8 22.9 

Agree 20 57.1 

Strongly agree 6 17.1 

Total 35 100.0 

Source; Field data (2020) 

The researcher further interested to know the extent to which nature of materials 

affects performance of material handling system in supply chain companies’ in 

Tanzania. The findings show that majority of respondents 19 out of 35 equal to 

54.3% were in strong opinions that nature of materials affects performance of 

material handling system to a large extent and 16 respondents equal to 45.7% to a 

very great extent. The findings are shown in table 4.10 below:- 

Table 4. 10Effects of nature of materials 

 Frequency Percent 

 Very large 16 45.7 

Large 19 54.3 

Total 35 100.0 

Source; Field data (2020) 

Linear Regression analysis on nature of materials 

The researcher sought to know the extent of the effects of nature of materials on 

performance of materials handling system in supply chain companies in Tanzania. 

The researcher used regression analysis to measure the effects of nature of materials 

on performance of materials handling system.Correlation coefficient (R = 0.394) 

illustrated the relationship between nature of materials and performance of material 

handling system in supply chain companies. The results indicated that there is 

moderate relationship between nature of materials and performance. Therefore, 

nature of materials is a vital factor in performance of material handling system. 
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The findings also revealed that 15.5% variation or contribution of performance of 

materials handling system in supply chain companies in Tanzania explained by 

nature of materials (R2=0.155). This implies that nature of materials have little 

contribution to the performance of materials handling system in supply chain 

companies in Tanzania. Results are shown in table 4.11 below:- 

Table 4. 11Model summary 

Model R R Square Adjusted R Square 

Std. Error of the 

Estimate 

1 .394a .155 .129 .472 

a. Predictors: (Constant), Nature of materials 

Source; Field data (2020) 

Analysis of variance (ANOVA) was used to indicate whether regression analysis was 

good fit of the data. The results shown in table 4.12 show that statistical significant 

value of 0.19 which is greater than 0.05 meant that regression model was not a good 

fit for the data (F=6.056 and p-value=0.19. The results are shown in table 4.12 

below:- 

Table 4. 12ANOVA 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 1.347 1 1.347 6.056 .019b 

Residual 7.339 33 .222   

Total 8.686 34    

a. Dependent Variable: Performance 

b. Predictors: (Constant), Nature of materials 

Source; Field data (2020) 

The coefficient table indicate that nature of materials was found to be not statistically 

significant in prediction of performance of materials handling system in supply chain 

companies in Tanzania (sig=0.19). The results also indicated that taking all 

independent variables at zero, a unit increase in nature of materials would lead to a -

0.199 decrease in the performance of materials handling system in supply chain 

companies. The results are shown in table 4.13 below:- 
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Table 4. 13Coefficients 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

T Sig. B Std. Error Beta 

1 (Constant) 1.543 .080  19.355 .000 

Nature of materials -.199 .081 -.394 -2.461 .019 

a. Dependent Variable: Performance 

Source; Field data (2020) 

4.5Effects of facility layout on performance of materials handling systems 

The researcher interested to know whether facility layout in supply chain companies 

affects performance of materials handling system. In determining the effects of 

facility layout, researcher prepared five items of questions by using five (5) Likert 

scale as shownbelow:- 

The respondents were asked on whether good facility layout can enable peoples, 

materials and information flow to flow in a safe and effective manner. The findings 

show that majority of the respondents 18out of 35 equal to 51.4% agreed that good 

facility layout can enable peoples, materials and information flow to flow in a safe 

and effective manner and 17 respondents equal to 48.6% strongly agreed. This 

implies that all respondents equivalent to 100% agreed that good facility layout can 

enable peoples, materials and information flow to flow in a safe and effective 

manner. The results are shown in table 4.14 below: 

Table 4. 14Good facility layout 

 Frequency Percent 

 Agree 18 51.4 

Strongly agree 17 48.6 

Total 35 100.0 

Source; Field data (2020) 

The respondents were asked on whether facility layout is designed for the purpose of 

minimizing material handling cost and workers effectiveness. The findings show that 

majority of the respondents 16out of 35 equal to 45.7% agreed that facility layout is 
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designed for the purpose of minimizing material handling cost and workers 

effectiveness, 15 respondents equal to 42.9% strongly agreed and 4 respondents 

equal to 11.4% strongly disagreed. This implies that majority of the respondents 

equivalent to 88.6% agreed that facility layout is designed for the purpose of 

minimizing material handling cost and workers effectiveness. The results are shown 

in table 4.15 below:- 

Table 4. 15Materials handling costs 

 Frequency Percent 

 Strongly disagree 4 11.4 

Agree 16 45.7 

Strongly agree 15 42.9 

Total 35 100.0 

Source; Field data (2020) 

The respondents were asked on whether facility layout mainly affected by the level 

of automation and cost of manufacturing equipment. The findings show that majority 

of the respondents 21 out of 35 equal to 60.0%% agreed that facility layout mainly 

affected by the level of automation and cost of manufacturing equipment and rest 14 

respondents equal to 40.0% were neutral. This implies that majority of the 

respondents equivalent to 60.0% agreed that facility layout mainly affected by the 

level of automation and cost of manufacturing equipment. Theresults are shown in 

table 4.16 below:- 

Table 4. 16Automation level 

 Frequency Percent 

 Neutral 14 40.0 

Agree 21 60.0 

Total 35 100.0 

Source; Field data (2020) 

The respondents were asked on whether good layout bring workers with satisfying 

jobs and allow them to perform efficiently with the highest level of skills. The 

findings show that majority of the respondents 20 out of 35 equal to 57.1% agreed 
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that whether good layout bring workers with satisfying jobs and allow them to 

perform efficiently with thehighest level of skills and 15 respondents equal to 42.9% 

strongly agreed. This implies that all respondents equivalent to 100% agreed that 

whether good layout bring workers with satisfying jobs and allow them to perform 

efficiently with the highest level of skills. The results are shown in table 4.17 below:- 

Table 4. 17Level of skills 

 Frequency Percent 

 Agree 20 57.1 

Strongly agree 15 42.9 

Total 35 100.0 

Source; Field data (2020) 

The respondents were asked on whether good facility layout minimize the material 

backtracking, needless staff’s movement guaranteeing effectiveness manufacturing. 

The findings show that majority of the respondents 14 out of 35 equal to 40.0%% 

agreed that good facility layout minimize the material backtracking, needless staff’s 

movement guaranteeing effectiveness manufacturing, 12 respondents equal to 34.3% 

strongly agreed and 9 respondents equal to 25.7% were neutral. This implies that 

majority of the respondents equivalent to 74.3% agreed that good facility layout 

minimize the material backtracking, needless staff’s movement guaranteeing 

effectiveness manufacturing. The results are shown in table 4.18 below:- 

Table 4. 18Material backtracking 

 Frequency Percent 

 Neutral 9 25.7 

Agree 14 40.0 

Strongly agree 12 34.3 

Total 35 100.0 

Source; Field data (2020) 

In addition, researcher interested to know the extent to which nature of materials 

affects performance of material handling system in supply chain companies’ in 

Tanzania. The findings show that majority of respondents 19 out of 35 equal to 
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54.3% were in strong opinions that facility layout affects performance of material 

handling system to a very large extent and 16 respondents equal to 45.7% to a large 

extent. The findings are shown in table 4.19 below:- 

Table 4. 19Effects of facility layout 

 Frequency Percent 

 Very large 19 54.3 

Large 16 45.7 

Total 35 100.0 

Source; Field data (2020) 

Linear regression analysis on facility layout 

The researcher sought to know the extent of the effects of facility layout on 

performance of materials handling system in supply chain companies in Tanzania. 

The researcher used regression analysis to measure the effects of facility layout on 

performance of materials handling system. Correlation coefficient (R = 0.424) 

illustrated the relationship between facility layout and performance of material 

handling system in supply chain companies. The results also indicated that there is 

moderate relationship between facility layout and performance. Also, facility layout 

is a vital factor in performance of material handling system. 

The findings revealed that 15.5% variation or contribution of performance of 

materials handling system in supply chain companies in Tanzania explained by 

facility layout (Adj. R2=0.155). This implies that facility layout have little 

contribution to the performance of materials handling system in supply chain 

companies in Tanzania. Results are shown in table 4.20 below:- 
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Table 4. 20Model summary 

Model R R Square Adjusted R Square 

Std. Error of the 

Estimate 

1 .424a .179 .155 .465 

a. Predictors: (Constant), Facility layout 

Source; Field data (2020) 

Analysis of variance (ANOVA) was used to show whether regression analysis was 

good fit of the data. The results shown in table 4.20 show that statistical significant 

value of 0.11 which is greater than 0.05 meant that regression model was not a good 

fit for the data (F=7.215 and p-value=0.11). The results are shown in table 4.21 

below:- 

Table 4. 21ANOVA 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 1.558 1 1.558 7.215 .011b 

Residual 7.127 33 .216   

Total 8.686 34    

a. Dependent Variable: Performance 

b. Predictors: (Constant), Facility layout 

Source; Field data (2020) 

The coefficient table show that facility layout was found to be not statistically 

significant in prediction of performance of materials handling system in supply chain 

companies in Tanzania (sig=0.19) which is greater than 0.05. The results also 

indicated that taking all independent variables at zero, a unit increase in facility 

layout would lead to a -0.214 decrease in the performance of materials handling 

system in supply chain companies. The results are shown in table 4.22 below:- 
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Table 4. 22Coefficients 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

T Sig. B Std. Error Beta 

1 (Constant) 1.543 .079  19.640 .000 

Facility layout -.214 .080 -.424 -2.686 .011 

a. Dependent Variable: Performance 

Source; Field data (2020) 

4.5Effects of equipment reliability on performance of materials handling system 

The researcher interested to know whether equipment reliability in supply chain 

companies affects performance of materials handling system. In examining this 

objective, researcher prepared five items of questions by using five (5) Likert scale 

as indicated below:- 

The researcher sought to know whether reliability of equipment used in analysis and 

design of materials handling system in manufacturing operations. The findings 

revealed that majority of the respondents 18out of 35 equal to 51.4% agreed that 

reliability of equipment used in analysis and design of materials handling system in 

manufacturing operations, 12 respondents equal to 34.3% strongly agreed and 5 

respondents equal to 14.3% were neutral. This implies that majority of the 

respondents equivalent to 85.7% agreed that reliability of equipment used in analysis 

and design of materials handling system in manufacturing operations. The results are 

shown in table 4.23 below:- 
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Table 4. 23Analysis and design 

 Frequency Percent 

 Neutral 5 14.3 

Agree 18 51.4 

Strongly agree 12 34.3 

Total 35 100.0 

Source; Field data (2020) 

The researcher sought to know whether it is better to improve and maintain 

equipment reliability at the earlier stage than at later stage. The findings revealed that 

majority of the respondents 19out of 35 equal to 54.3% agreed that it is better to 

improve and maintain equipment reliability at the earlier stage than at later stage and 

16 respondents equal to 45.7% strongly agreed. This implies that all respondents 

equivalent to 100% agreed that it is better to improve and maintain equipment 

reliability at the earlier stage than at later stage. The results are shown in table 4.24 

below:- 

Table 4. 24Maintainability of equipment’s 

 Frequency Percent 

 Agree 19 54.3 

Strongly agree 16 45.7 

Total 35 100.0 

Source; Field data (2020) 

The researcher sought to know whether reliability, maintainability and safety issues 

are well considered prior to selection of material handling equipment. The findings 

revealed that majority of the respondents 17out of 35 equal to 48.6% strongly agreed 

that reliability, maintainability and safety issues are well considered prior to selection 

of material handling equipment, 14 respondents equal to 40.0% agreed and only 4 

respondents equal to 11.4% were neutral. This implies that majority of the 

respondent’s equivalent to 88.6% agreed that reliability, maintainability and safety 

issues are well considered prior to selection of material handling equipment. The 

results are shown in table 4.25 below:- 
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Table 4. 25Safety issues 

 Frequency Percent 

 Neutral 4 11.4 

Agree 14 40.0 

Strongly agree 17 48.6 

Total 35 100.0 

Source; Field data (2020) 

The researcher sought to know whether reliabilityand maintenance program design 

ensure the achievement of customer and organization desired level of performance 

and availability. The findings revealed that majority of the respondents 23 out of 35 

equal to 65.7% agreed that reliabilityand maintenance program design ensure the 

achievement of customer and organization desired level of performance and 

availability, 7 respondents equal to 20.0% strongly agreed and 5 respondents equal to 

14.3% were neutral. This implies that majority of the respondent’s equivalent to 

85.7% agreed that reliability and maintenance program design ensure the 

achievement of customer and organization desired level of performance and 

availability. The results are shown in table 4.26 below:- 

Table 4. 26Maintenance programs 

 Frequency Percent 

 Neutral 5 14.3 

Agree 23 65.7 

Strongly agree 7 20.0 

Total 35 100.0 

Source; Field data (2020) 

The researcher sought to know whether equipmentreliability is important in order to 

maintain handling system properly also contribute value to the material, workers and 

organization. The findings revealed that majority of the respondents 21 out of 35 

equal to 60.0% agreed that equipmentreliability is important in order to maintain 

handling system properly also contribute value to the material, workers and 

organization and 14 respondents equal to 40.0% strongly agreed. This implies that all 

respondent’s equivalent to 100% agreed that equipmentreliability is important in 
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order to maintain handling system properly also contribute value to the material, 

workers and organization. The results are shown in table 4.27 below:- 

Table 4. 27Value materials 

 Frequency Percent 

 Agree 21 60.0 

Strongly agree 14 40.0 

Total 35 100.0 

Source; Field data (2020) 

Finally, researcher interested to know the extent to which equipment reliability 

affects performance of material handling system in supply chain companies’ in 

Tanzania. The findings revealed that majority of respondents 23 out of 35 equal to 

65.7% were in strong opinions that equipment reliability affects performance of 

material handling system to a large extent and 12 respondents equal to 34.3% to a 

very large extent. The findings are shown in table 4.28 below:- 

Table 4. 28Effects of equipment reliability 

 Frequency Percent 

 Very large 12 34.3 

Large 23 65.7 

Total 35 100.0 

Source; Field data (2020) 

Linear regression analysis on equipment reliability 

The researcher sought to know the extent of the effects of equipment reliability on 

performance of materials handling system in supply chain companies in Tanzania. 

The researcher used regression analysis to measure the effects of equipment 

reliability on performance of materials handling system. Correlation coefficient 

(R=0.553) demonstrate the relationship between equipment reliability and 

performance of material handling system in supply chain companies. The results also 

indicated that there is strong relationship between equipment reliability and material 

handling system performance. Also, facility layout is a vital factor in performance of 

material handling system. 
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The findings revealed that 28.5% variation in performance of materials handling 

system in supply chain companies in Tanzania explained by equipment reliability 

(Adj. R2=0.285). This implies that equipment reliability has moderate contribution to 

the performance of materials handling system in supply chain companies in 

Tanzania. Results are shown in table 4.29 below:- 

Table 4. 29Model summary 

Model R R Square Adjusted R Square 

Std. Error of the 

Estimate 

1 .553a .306 .285 .427 

a. Predictors: (Constant), Equipment reliability 

Source; Field data (2020) 

Analysis of variance (ANOVA) was used to show whether regression analysis was 

good fit of the data. The results shown in table 4.29 show that statistical significant 

value of 0.01 which is less than 0.05 meant that regression model was a good fit for 

the data (F=14.554 and p-value=0.01). The results are shown in table 4.30 below:- 

Table 4. 30ANOVA 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 2.658 1 2.658 14.554 .001b 

Residual 6.027 33 .183   

Total 8.686 34    

a. Dependent Variable: Performance 

b. Predictors: (Constant), Equipment reliability 

Source; Field data (2020) 

The coefficient table show that equipment reliability was found to be statistically 

significant in prediction of performance of materials handling system in supply chain 

companies in Tanzania (sig=0.01) which is less than 0.05. The results also indicated 

that a unit increase in equipment reliability would lead to a -0.280 decrease in the 

performance of materials handling system in supply chain companies. The results are 

shown in table 4.31 below:- 
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Table 4. 31Coefficients 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 1.543 .072  21.357 .000 

Equipment reliability -.280 .073 -.553 -3.815 .001 

a. Dependent Variable: Performance 

Source; Field data (2020) 

4.7Qualitative analysis on effects of nature of operations on performance of 

materials handling system 

In this study, effects of nature of operations was fourth objective. To attain this 

objective, researcher has prepared unstructured interview questions which were 

directed to CEO and 2 heads of department at TICTS. The findings from interview 

revealed that performance of material handling system and SCM overall has 

recognized as vital source of organization success. The equipment selection mainly 

based on nature of operations that organization aim to perform such as permanent or 

temporary operations and vertical or horizontal flow of the materials. The proper 

determination on nature of operation prior to handling process lead proper section of 

the equipment or material handling and performance of material handling system in 

organization.   

4.5 Multiple regression analysis 

Multiple regression analysis undertaken to determine the contribution of 

independents variables (nature of materials, facility layout and equipment reliability) 

to level of materials handling performance in supply chain companies in Tanzania. 

The results presented in table 4.32 below show that there is strong and positive 

relationship between variables in the study (R=0.800). The finding also revealed that 

60.6% variation in materials handling performance explained by independent 

variables. This implies that the rest of 39.4% of variation in materials handling 
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performance explained by other variables that were not included in this study. The 

results are shown in table 4.32 below:- 

Table 4. 32Model summary 

Model R R Square Adjusted R Square Std. Error of the Estimate 

1 .800a .641 .606 .317 

a. Predictors: (Constant), Equipment reliability, Facility layout, Nature of materials 

Source; Field data (2020) 

Analysis of variance was used to determine whether regression was a good fit of the 

data. The results presented in table 4.33 below show that significant level of 0.000 

which is less than 0.05 meant that regression analysis was a good fit of the data. The 

results shown in table 4.33 below:- 

Table 4. 33ANOVA 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 5.563 3 1.854 18.411 .000b 

Residual 3.122 31 .101   

Total 8.686 34    

a. Dependent Variable: Performance 

b. Predictors: (Constant), Equipment reliability, Facility layout, Nature of materials 

Source; Field data (2020) 

Coefficients table indicate individual variable effects on performance of materials 

handling system in supply chain companies in Tanzania. The results revealed that 

nature of materials, facility layout and equipment reliability has statistical effects on 

performance of materials handling system because all mentioned independent 

variables has significant value below 0.05. The results show that nature of materials 

has significant value of 0.01, facility layout has significant value of 0.000 and 

equipment reliability has significant value of 0.000 which are less than 0.05. The 

results are shown in table 4.34 below:- 
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Table 4. 34Coefficients 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 1.543 .054  28.760 .000 

Nature of materials -.199 .054 -.394 -3.657 .001 

Facility layout -.214 .054 -.424 -3.933 .000 

Equipment reliability -.280 .054 -.553 -5.137 .000 

a. Dependent Variable: Performance 

Source; Field data (2020) 

The regression analysis above has established that taking all independent variables 

into consideration at zero, the performance of material handling system will be 

1.543. The findings also show that a unit increase in nature of materials would lead 

to a -0.199 decrease in the performance of materials handling system in supply chain 

companies, a unit increase in facility layout would lead to a -0.214 decrease in the 

performance of materials handling system, alsoa unit increase in equipment 

reliability would lead to a -0.280 decrease in the performance of materials handling 

system. Overall, equipment reliability had great effects on performance of material 

handling system followed by facility layout and nature of materials.  
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CHAPTER FIVE 

DISCUSSION OF THE FINDINGS 

5.1 Introduction 

The aim of the research was to assess the performance of the material handling 

system in supply chain companies in Tanzania at Tanzania International Container 

Terminal Services (TICTS). This section provides discussion from findings 

presented and interpreted based on the study objectives were to assess the effects of 

nature of materials on performance of materials handling systems in the supply chain 

companies in Tanzania, to determine the effects of facility layout on performance of 

materials handling systems in the supply chain companies in Tanzania, to examine 

the effects of equipment reliability on performance of materials handling system in 

the supply chain companies in Tanzania and to evaluate the effects of nature of 

operations on performance of materials handling system in the supply chain 

companies in Tanzania. 

5.2 Effect of nature of materials on performance of materials handling system 

The results revealed that nature of materials had an effects on performance of 

materials handling system in supply chain companies in Tanzania. However, 

majority of respondents (54.3%) shown that nature of materials influenced 

performance of materials handling system in supply chain companies in Tanzania to 

a very large extent. The findings demonstrated that nature of materials to be handled 

determine the choice of proper handling system for safe manners and operations 

efficiency, material handling system should be designed in a manner that can enable 

the smooth movement of materials relying on its nature. The type, size, shape and 

weight can be used to determine the unit load design in material handling process 

and distribution, fragile materials, corrosive or toxic require a special handling 

system consideration and lead to preliminary elimination from the range of available 

equipment under reviewand product characteristics available in the market decide the 

type of equipment that matches better the required application. Therefore, the 

performance of material handling system effected by nature of materials to handle in 
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supply chain operations. These findings were similar to Groover (2001) who 

demonstrated that companies do take care of material handling more supposedly in 

enhancing performance. Chopra andMeindl (2001) highlighted the importance of 

material handling design arguing that good design brings on easier production and 

distribution. Groover (2007) portray statistics on warehouse logistics that material 

handling contributes to around 25% of manufacturing cost thus it is important to 

have good design of flow of materials to curb costs. The findings by Suominenet al., 

(2007) designates that, companies are aware of the risks these dangerous materials 

have on public as well as environment; companies are afraid to lost reputation if any 

disruption occur. Therefore, these corrosive materials are handled with special 

attention due to its side-effect in supply. 

The results indicated that fragile materials, corrosive or toxic require a special 

handling system consideration and lead to preliminary elimination from the range of 

available equipment under review to a very great extent (100%). This means that 

special handling system would improve the performance of material handling system 

in supply chain companies in Tanzania if it would be managed and performed well, 

followed with smooth movement of materials relying on its nature (88.6%), choice of 

proper handling system for safe manners and operations efficiency and type, size, 

shape and weight of products (85.7%). Finally, product characteristics affects 

performance to a large extent (74.2%).  

Regression analysis illustrated that performance of material handling system in 

supply chain explained by nature of materials (Adj. R2=12.9%) and correlation 

coefficient (R=0.394) show the existence of moderate relationship between nature of 

materials and performance of material handling system. The results from regression 

also revealed that nature of materials not statistically significant (sig=0.19) in 

prediction of performance of materials handling system in supply chain companies in 

Tanzania. These findings rejected by study results on multiple regression analysis 

which revealed that nature of materials has statistical effects on performance of 

materials handling system (sig=0.01). 
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5.3 Effects of facility layout on performance of materials handling systems 

Good facility layout promote the performance of material handling systems in supply 

chain companies in Tanzania. However, majority of respondents (54.3%) indicated 

that facility layout affect performance of materials handling system in supply chain 

companies in Tanzania to a very large extentwhile45.7% of the respondents show 

that facility layout affects performance of material handling system to a large extent. 

The findings revealed that good facility layout can enable peoples, materials and 

information flow to flow in a safe and effective manner, facility layout is designed 

for the purpose of minimizing material handling cost and workers effectiveness, 

facility layout mainly affected by the level of automation and cost of manufacturing 

equipment, good layout bring workers with satisfying jobs and allow them to 

perform efficiently with the highest level of skills and good facility layout minimize 

the material backtracking, needless staff’s movement guaranteeing effectiveness 

manufacturing. Based on results, therefore, facility layout affects materials handling 

performance in supply chain companies in Tanzania. These findings supported by 

KrajewskiandRitzman (2010) who urged that purpose of arranging departments is to 

facilitate high-quality flow of works, material and information through the system. 

These results also supported by Heragu (2006) explained that effective design of 

office premises easing free movement of personnel and materials between 

departments and thereby regulating cost of handling materials and increases systems’ 

efficiency and productivity.  

The results show that good facility layout can enable peoples, materials and 

information flow to flow in a safe and effective manner and good layout bring 

workers with satisfying jobs and allow them to perform efficiently with the highest 

level of skills resulted to improve performance of material handling system to very 

great extent (100%), facility layout is designed for the purpose of minimizing 

material handling cost and workers effectiveness affect performance to very great 

extent (88.6%), facility layout mainly affected by the level of automation and cost of 

manufacturing equipment promote performance to a moderate extent (60.0%) and 

good facility layout minimize the material backtracking, needless staff’s movement 
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guaranteeing effectiveness manufacturing hence improve performance to a large 

extent (74.3%). 

Regression analysis demonstrated that performance of material handling system in 

supply chain explained by facility layout (Adj. R2=15.5%) and correlation coefficient 

(R=0.424) also show the existence of moderate relationship between facility layout 

and performance of material handling system. The results from regression also 

revealed that facility layout not statistically significant (sig=0.11) in prediction of 

performance of materials handling system in supply chain companies in Tanzania. 

These findings rejected by study results on multiple regression analysis which 

revealed that facility layout has statistical effects on performance of materials 

handling system (sig=0.00). 

5.4 Effect of equipment reliability on performance of materials handling system 

The data obtained from respondents that were collected through questionnaires 

revealed that equipment reliability affect performance of material handling system in 

supply chain companies in Tanzania. However, majority of the respondents (65.7%) 

indicate that equipment reliability affects performance of materials handling system 

to a large extent. The findings also revealed that reliability of equipment used in 

analysis and design of materials handling system in manufacturing operations, better 

to improve and maintain equipment reliability at the earlier stage than at later stage, 

reliability, maintainability and safety issues are well considered prior to selection of 

material handling equipment, reliability and maintenance program design ensure the 

achievement of customer and organization desired level of performance and 

availability and equipment reliability is important in order to maintain handling 

system properly also contribute value to the material, workers and organization. 

Therefore, results show that equipment reliability enhanced performance of material 

handling system in supply chain companies in Tanzania. These findings supported by 

Cooper and Thompson (2002) that well designed reliability tools are important to 

increase equipment or product performance. This is well emphasized on Lukinskiyet 

al., (2014) studies which necessitate importance of distinguishing three main 
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indicators of reliability in supply chain that eliminating reliability failures mode will 

leave supply chain in good operation condition.  

PethaperumalandSivakumar (2017) argued that accidents, property destruction, 

workers disability and fatality are arising from improper safety measures in 

workplaces. In their research work across construction sites provided suggestions on 

safety of material handling equipment that prevent workers from accidents includes; 

regulations, inspection and standardization, mechanical safety, education and 

training, colors, notice, signs and labels all these should properly managed in 

working places so as to keep safety of workers in their construction activities. Thus, 

in order for workers to achieve desirable outcomes there should be proper safety 

measure includes of physical and mental safety.  

Childe (2003) explained that if equipment is properly engaged there is possibility of 

company to support its operations more efficiently. Improved efficiency on 

equipment reliability may lead to cut-off excessive expenditures on maintenance and 

ensure products are produced in acceptable specifications.  

The results indicate that equipmentreliability is important in order to maintain 

handling system properly also contribute value to the material, workers and 

organization and it is better to improve and maintain equipment reliability at the 

earlier stage than at later stage hence affect performance to a very large extent 

(100%). Also, reliability, maintainability and safety issues are well considered prior 

to selection of material handling equipment affects performance to very large extent 

(88.6%), equipment reliability in supply chain companies affects performance of 

materials handling system to large extent (85.7%) and reliability and maintenance 

program design ensure the achievement of customer and organization desired level of 

performance and availability affects performance to a great extent (85.7%). 

Regression analysis demonstrated that performance of material handling system in 

supply chain explained by equipment reliability (Adj. R2=28.5%) and correlation 

coefficient (R=0.553) show the existence of strong relationship between equipment 

reliability and performance of material handling system. The results from regression 

also revealed that equipment reliability is statistically significant (sig=0.01) in 
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prediction of performance of materials handling system in supply chain companies in 

Tanzania. These findings supported by study results on multiple regression analysis 

which revealed that equipment reliability has statistical effects on performance of 

materials handling system (sig=0.00). 

5.5 Effect of nature of operations on performance of materials handling system 

The qualitative data collected from respondents (CEO and 2 heads of department) 

through interview revealed that nature of operations affects performance of material 

handling system in supply chain companies in Tanzania. These findings supported by 

Chopra andMeindle (2004) showed various types of dimensions in flexibility 

including dynamic operations that allow changes resulted from several risks during 

supply chain operations. Hence, dynamic operations in material handling system 

provides flexibility in responses to the operations through effective use of material 

handling equipment based on nature of operations required. 

 

 

 

 

  



 

57 

 

CHAPTER SIX 

SUMMARY, CONCLUSIONS AND POLICY IMPLICATIONS 

6.1 Introduction 

This section covers summary of the study findings, conclusions and policy 

implications. The study intended to achieve four objectives. These objectives 

includes to assess the effects of nature of materials on performance of materials 

handling systems in the supply chain companies in Tanzania, to determine the effects 

of facility layout on performance of materials handling systems in the supply chain 

companies in Tanzania, to examine the effects of equipment reliability on 

performance of materials handling system in the supply chain companies in Tanzania 

and to evaluate the effects of nature of operations on performance of materials 

handling system in the supply chain companies in Tanzania. 

6.2 Summary of the findings 

The findings indicate that nature of materials has significant effects on performance 

of materials handling system in supply chain companies in Tanzania. The results also 

revealed that nature of materials is not statistical significant in prediction or 

contribution to the performance of materials handling system in supply chain 

companies in Tanzania since p-value is greater than 0.05 (p-value=0.19).This mean 

that nature of materials had an effect on performance of material handling system but 

doesn’t show how large the effect was or the effect was very small (Adjusted 

R2=0.129). 

But multiple regression analysis accept the alternative hypothesis that nature of 

materials affects performance of materials handling system in supply chain 

companies in Tanzania. Furthermore, the results show that 12.9% variation in 

performance of materials handling system explained nature of materials in supply 

chain companies in Tanzania. 

The results indicate that 15.5% variation in performance of materials handling 

system explained facility layout in supply chain companies in Tanzania. The findings 
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show that facility layout has significant effects on performance materials handling 

system in supply chain companies in Tanzania. The results also revealed that facility 

layout is not statistical significant in prediction or contribution to the performance of 

materials handling systemsince its p-value is greater than 0.05 (p-value=0.11).This 

mean that facility layout had an effect on performance of material handling system 

but doesn’t show how large the effect was or the effect was very small (Adjusted 

R2=0.155). 

The results indicate that 28.5% variation in performance of materials handling 

system explained nature of materials in supply chain companies in Tanzania. The 

findings show that equipment reliability has significant effects on performance 

materials handling system in supply chain companies in Tanzania. The results also 

revealed that equipment reliability is statistical significant in prediction or 

contribution to the performance of materials handling system since its p-value is 

greater than 0.05 (p-value=0.01). This mean that equipment reliability had an effect 

on performance of material handling system and the effect was large (Adjusted 

R2=0.285). 

The findings revealed that performance of material handling system and SCM overall 

has been recognized as critical source of organization success. The equipment 

selection based on nature of operations that organization aim to perform such as 

permanent or temporary operations and vertical or horizontal flow of the materials. 

The proper determination on nature of operation during handling process lead proper 

section of the equipment or material handling and performance of material handling 

system in organization.This was a qualitative analysis results from interviewed 

respondents. Therefore, no need of statistical evidence to prove it. 

6.3 Conclusions 

Based on findings, the researcher concluded that nature of materials has significant 

effects on performance of materials handling system in supply chain companies in 

Tanzania. Hence, proper handling system, smooth movement of materials, type, size, 

shape and weight of the materials, dangerous materials and characteristics of the 
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products in the market would improve performance of material handling system in 

supply chain companies in Tanzania. Therefore, failure to manage products based on 

its characteristics would hinder performance of materials handling systems. 

Based on findings, the researcher concluded that facility layout has significant effects 

on performance of materials handling system in supply chain companies in Tanzania. 

Hence, materials, funds and information, cost minimization, highest automation 

level, highest skills level and minimization of movement would improve 

performance of material handling system in supply chain companies in Tanzania. 

Therefore, poor arrangement, low automation, high operation costs and unnecessary 

movement of peoples would hinder performance of materials handling systems. 

Based on findings, the researcher concluded that equipment reliability has significant 

effects on performance of materials handling system in supply chain companies in 

Tanzania. Therefore, reliability of equipment, maintainability and safety of the 

equipment, maintenance program design, and proper equipment would improve 

performance of material handling system in supply chain companies in Tanzania. 

Butpoor reliability of equipment, maintainability and safety of the equipment, 

inadequate maintenance program design, and improper handling equipment would 

hinder performance of materials handling systems. 

6.4 Implications of the study 

6.4.1 To the Policy/ Decision Makers 

Tanzania private sector become an engine on economic development of the country. 

Therefore, the study recommend that decision makers should focus collaboration 

arrangement so as to promote performance of private sectors in Tanzania. The 

collaboration between private and public sectors in decision making will create 

confidence and attract other private sectors to work with public sectors. The best way 

to establish strong, mutual and commercial collaboration with public sectors is 

through fair and transparent principles.  
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      6.4.2 To the Service Companies 

Based on conclusions, the researcher recommends that TICTS management should 

stiff to enhance the use of automated handling system in order to improve material 

handling system performance. TICTS management and its stake holders should 

develop handling principles that would be used in their day to day operations of the 

organization. The development of these principles would lead reduction of injuries 

and damages of the products that required special attention during handling process. 

TICTS management should provide training through seminar and short courses in 

order to enhance staffs awareness on potential use of hazard signs that may associate 

with the operations because poor implementation of handling principles and 

procedures would result in low performance of material handling system in supply 

chain companies in Tanzania.  

The researcher also recommend that TICTS should ensure proper designing of the 

facility to promote smooth flow of the materials and handling equipment that would 

reduce injuries, damages, loss and equipment breakdown during material handling 

processes. The proper design of the facility would result in improvement of 

performance of the handling system and overall supply chain operations. 

6.4.3 To the Academicians and Researchers (Scholars) 

Based on the findings, the study recommend that Tanzania academics and regulatory 

institutions must develop strong programs that would allow supply chain 

practitioners who undertake several supply chain activities such as material handling, 

transportation, packaging and warehousing to expand and update their knowledge 

and skills I relation to their area of expertise. The institution must review and 

upgrade their curriculum to accommodate with changing business environment and 

providing expert who can compete in today’s employment opportunities. 

The academics institutions should also review and upgrade their curriculum so as to 

provide experts who can have knowledge and skills ability to employ their self and 

enhance industrial economics in Tanzania. 
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6.5 Area for further study 

This study aimed to assess the performance of material handling system in supply 

chain companies in Tanzania. A case of TICTS. The study determined the effects of 

nature of materials, facility layout, equipment reliability and nature of operations on 

performance of material handling system. These variables explains 60.6% of 

variation on performance of material handling system. Therefore, another study 

should be carried out determine the other variables that would cover 39.4% of 

variation on performance of material handling system in supply chain companies in 

Tanzania. 

Further studies should be conducted to assess the effects of costs consideration, 

engineering factors such as ceiling and door dimension, space and conditions of floor 

on performance of material handling system in supply chain companies in Tanzania.  
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APPENDIX ONE 

QUESTIONNAIRES 

Dear Respondent, 

I am Edward Myinga, a student pursuing Master of Science in Procurement and 

Supply Chain Management (MSc. PSCM) at Mzumbe University DCC. Currently, 

am doing my research study based on ASSESSING PERFORMANCE OF 

MATERIAL HANDLING SYSTEMS IN SUPPLY CHAIN COMPANIES IN 

TANZANIA. The study is for academic purpose only and is a partial fulfillment of 

the Award of Master of Science in Procurement and Supply Chain Management of 

Mzumbe University. 

Kindly, I requested you to participate in response of the questions listed that 

represent your opinions. The information provided in this questionnaire shall remain 

confidential, so feel free and be trustful in responding to the questions. 

SECTION: A 

GENERAL INFORMATION 

Please, provide the appropriate answer by ticking (√) into provided space 

1. Respondent’s gender 

Male    [ ]   

Female    [ ] 

2. Respondent’s educational level 

Ordinary diploma  [ ] 

Bachelor degree  [ ] 

Master degree   [ ] 

PhD     [ ] 

Others (please specify)……………. 
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3. Respondent’s working experience 

Less than a year  [ ] 

1-3 years   [ ] 

4-7 years   [ ] 

8-12 years   [ ] 

15 years and above  [ ] 

SECTION B 

ASSESSING PERFORMANCE OF MATERIAL HANDLING SYSTEMS IN 

SUPPLY CHAIN COMPANIES IN TANZANIA 

NATURE OF MATERIALS 

What is your opinion on the effect of nature of materials on performance of material 

handling system with the following statement? 

Use a scale of 1-5 (1- Strongly Disagree; 2-Disagree; 3-Neutral; 4- Agree;5- Strongly 

Agree) 

 1 2 3 4 5 

Nature of materials to be handled determine the 

choice of proper handling system for safe manners 

and operations efficiency 

     

Material handling system should be designed in a 

manner that can enable the smooth movement of 

materials relying on its nature 

     

The type, size, shape and weight can be used to 

determine the unit load design in material handling 

process and distribution 

     

Fragile materials, corrosive or toxic require a 

special handling system consideration and lead to 

preliminary elimination from the range of available 
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equipment under review 

General product characteristics available in the 

market decide the type of equipment that matches 

better the required application  

     

To what extent does nature of materials have effect on performance of material 

handling system in supply chain companies? 

Very large  [ ] 

Large   [ ] 

Moderate [ ] 

Low   [ ] 

Very Low    [ ] 

FACILITY LAYOUT 

What is your opinion on the effect of facility layout on performance of material 

handling system with the following statement? 

Use a scale of 1-5 (1- Strongly Disagree; 2-Disagree; 3-Neutral; 4- Agree;5- Strongly 

Agree) 

 1 2 3 4 5 

A good facility layout can enable peoples, 

materials and information flow to flow in a safe 

and effective manner 

     

Facility layout is designed for the purpose of 

minimizing material handling cost and workers 

effectiveness 

     

Facility layout mainly affected by the level of 

automation and cost of manufacturing equipment 

     

Good layout bring workers with satisfying jobs and 

allow them to perform efficiently with the highest 
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level of skills  

A good facility layout minimize the material 

backtracking, needless staff’s movement 

guaranteeing effectiveness manufacturing. 

     

To what extent does facility layout have effect on performance of material handling 

system in supply chain companies? 

Very large  [ ] 

Large   [ ] 

Moderate [ ] 

Low   [ ] 

Very Low    [ ] 

EQUIPMENT RELIABILITY 

What is your opinion on the effect of equipment reliability on performance of 

material handling system with the following statement? 

Use a scale of 1-5 (1- Strongly Disagree; 2-Disagree; 3-Neutral; 4- Agree;5- Strongly 

Agree) 

 1 2 3 4 5 

Reliability of equipment used in analysis and 

design of materials handling system in 

manufacturing operations 

     

It is better to improve and maintain equipment 

reliability at the earlier stage than at later stage 

     

Reliability, maintainability and safety issues are 

well considered prior to selection of material 

handling equipment 

     

Reliability and maintenance program design ensure 

the achievement of customer and organization 
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desired level of performance and availability 

Equipment reliability is important in order to 

maintain handling system properly also contribute 

value to the material, workers and organization. 

     

 

To what extent does equipment reliability have effect on performance of material 

handling system in supply chain companies? 

Very large  [ ] 

Large   [ ] 

Moderate [ ] 

Low   [ ] 

Very Low    [ ] 
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