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ABSTRACT 

The study examined to what extent material handling influence environmental 

performance in the circumference of selected textile manufacturing firms in Lagos state. The 

study adopted a structured questionnaire and a total of 659 set of questionnaire was 

administered to employees in the production, transportation, warehousing, inventory, accounting, 

and operations / administration department in twelve (12) textile manufacturing firms in Lagos 

State, however (528) were valid for analysis. The respondents were drawn using purposive 

sampling technique and complete enumeration method was adopted. Data analysis was carried 

out using regression analysis via partial least square(PLS). The findings show an inverse 

relationship between material handling and environmental performance based on the statistical 

output of (β= -0.531, R
2
=0.282, t-statistics=4.029>1.96). This implies that an increase in 

material handling procedures will decrease the environmental performance of textile 

manufacturing firms and vis versa. 

Keywords: Material Handling, Environmental Performance, Textile firms, Regression. 

INTRODUCTION 

Material handling is an integral aspect of manufacturing business due to the progression 

of materials in a production cycle. It is also the stream of merchandise and items from crude 

source to the last phase of production and fabrication, allocating, stockpiling, client's utilisation 

administration and disposal in an optimal way.Prompt reply to different client necessities, 

shortening conveyance times, and on-time conveyances of optimal materials is a function 

material handling procedures (Marasova et al., 2020). Material handling assumes the 

fundamental amount of production cost which is the pathway for material flow and optimization. 

Prompt reply to different client necessities, shortening conveyance times, and on-time 

conveyances of optimal materials is a function material handling procedures. The material 

handling framework in the context of the manufacturing industry entails the following 

components; material handling equipment, material handling costs and material handling loading 

(Zijm et al., 2019). 

Surinder and Rajesh (2020) posited that the segment of material handling represents 50 

percent of production cost and 20-50 percent of the overall operational cost in a production 
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framework. Moving resources such as crude materials, in process items and final products 

starting from one spot onto the next requires work subsequently material handling framework is 

utilised. According to Pawar and Kasabe (2020) there are four groups of material handling 

machines this includes capacity, designed frameworks, mechanical trucks, and mass material 

handling. There are other sorts of material handling framework that are utilised in the textile 

manufacturing industry. They are staking frames, shelves, conveyor frameworks, automated 

vehicle, mechanical trucks, bucket elevators, and so forth that impact the environment directly or 

indirectly. Carli et al. (2020) asserted that 10% of the overall carbon dioxide outflows is as a 

result of production chains and extensive measure of energy needed for warming, cooling, and 

lighting as well as material handling machines.  

Furthermore the decrease in energy utilisation within the warehouse would benefit the 

environment from an ecological perspective. Energy optimization assumes a central part in 

recognizing techniques for organizations seeking environmental sustainability. Environmental 

outcome due to material handling operations such as allotment, and picking is an unexplored 

area (Facchini et al., 2016). It is on this postulation that the study seeks to uncover the influence 

of material handling on environmental performance of selected textile manufacturing firms in 

Lagos State. 

Statement of the Research Problem 

Material handling framework adopted by a manufacturing firm plays a significant role in 

sustaining environmental performance. A significant measure of energy is needed for warming, 

cooling, lighting, and powering material handling equipment in textile firms (Raffaele et al., 

2020). Therefore, the decrease in energy utilisation would be beneficial from an environmental 

perspective. In light of this, a sustainable framework allowing the minimisation of fossil fuel 

utilised by material handling equipment represents a challenge in the textile industry. The 

minimisation of fossil fuel emanations due to picking and allotting operations, is fundamental to 

achieve a sustainable environmental outcome. Diyaolu and Irefin (2018) affirmed that most 

textile manufacturing firms utilise camber knitting machines for knitting, and the singeing 

finishing operation is achieved with the aid of bailing while mechanical material handling 

machine handles the material allotment. Therefore, the utilisation of the machine has 

implications on the environment due to the rate of fossil fuel combustion which is high. This 

sequentially pollutes the environment. Consequently, the study seeks to access the influence of 

material handling on environmental performance of selected textile manufacturing firms in 

Lagos State.  

LITERATURE REVIEW 

Material Handling 

In this section, material handling is examined and reviewed this includes material 

handling equipment, material handling cost and material handling load. 

Material handling equipment 

Material handling equipment is a capital intensive aspect of a manufacturing facility and 

the choices identified with material handling can influence numerous parts of the business 
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activities, for example, equipment selection technique (Shelke et al., 2020). There are some 

criteria organisations lookout for before choosing a material handling equipment they are; cost, 

dependability, working attributes, environmental qualities, similarity, and the framework's ideas. 

Kumar and Ankit (2019) described the selection of an optimal material handling machine 

utilizing the analytic hierarchy process (AHP) strategy. Kumar and Ankit (2019) further 

explained that analytic hierarchy process (AHP) fuses a viable system for checking the 

consistency of an operation’s manager assessments and the reduction of an inclination towards a 

particular decision procedure. Varun et al. (2017), material handling device process of choosing 

is an essential and focal function in the design of a material handling framework structure. It is 

pivotal in factory arrangement since material handling deals with the movement and storage of 

resources. 

Material handling cost  

Patil et al. (2017) stated that approximately 10-50% of the absolute cost of production 

contingent on item to process is material handling cost. It addresses a significant aspect of the 

overall expense for any kind of business, contingent upon the type of industry. Material handling 

may incorporate 20 to 50% of the overall costs, yet not value; thus, organizations attempt to 

diminish their material handling expense. However, decreasing the material handling expenses 

permits a profit situated business to keep a cut-throat edge over its competitors (Reza et al., 

2011). Rami (2020), material handling costs are constantly adding up and it is a daily expense 

coming from many activities and must be kept under control. There are five areas of material 

handling that are likely to cost any manufacturing firm according to Mulligan (2019) the number 

of times employees touch the material, the time and distance it travels, paring equipment costs,  

damage, and storage capacity.  

 

Material handling load 

Keyence (2020) portrayed a lot of weighty work required at logistics work-locales, like 

stacking, unloading, and shipping payload. While handling device is an overall term for the 

machines utilised to make logistics operations optimal. This machines perform different 

undertakings including moving crude materials, work in process, and finished items. There are 

numerous handling gadgets utilised at logistics work locations these incorporate forklifts, trucks, 

beds, transports, movement robots, sorters, picking frameworks, and robotic distribution centres. 

Material handling load is the work to stack freight to transport in a truck and un-packing is the 

work to off load from a truck therefore a forklift is utilised when contemplating stacking and 

unpacking (Keyence, 2020). Nikhila (2019) explained material handling load in terms of a unit 

load which is prudent to move a ton of things all at once rather than move each of them 

exclusively. Unit load procedure in material handling load involves determining the type, size, 

weight, and configuration of the load however the equipment and method used to handle the load 

and unit loads should not be larger than the production batch size of parts in process to prevent 

waste (Awesometutorke, 2019). 

STUDY OBJECTIVES 

The distinctive objective is to investigate the influence of material handling on 

environmental performance of selected textile manufacturing firms in Lagos State. 
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RESEARCH QUESTION 

From the study objective, the accompanying research question was formulated: To what 

extent does material handling influence environmental performance of selected textile 

manufacturing firms in Lagos State. 

RESEARCH HYPOTHESIS 

Sequel to the research objective and question formulated above the following research 

hypothesis was formulated and tested:  

 
H0: Material handling (Material handling equipment, Material Handling cost, Material Handling load) 

has no significant impact on environmental performance of selected textile manufacturing firms in 

Lagos State. 

 

FIGURE 1 

SCHEMATIC MODEL 

Theoretical Review 

This section entails the theory that is relevant to the study. Theory of constraints, was 

utilised to decide and understudy material handling. 

Empirical Review 

Under certain conditions Attri and Kumar (2020) stated that production firms become 

more inspired in the sustainability of items; one potential way to material handling machines 

more sustainable is the re-configuration, re-usability and dependability. Those items are probably 

going to be reused when clients' desires change. Material handling hardware can be 

environmentally cooperative than the traditional material handling machine if it is reconfigured 

in accordance to ecological prerequisites. Thus sustainable design is considered better because of 

less environmental damage.  Azizi et al. (2018) material handling framework for production 
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designs is a vital segment for any cutting edge fabricating process. Also, because of the 

assortment of items and limited response time in the present production framework, the request 

for keen material handling framework has expanded. Material handling waste according to 

Wibowo et al. (2018) is one of the wastes that has been identified as a significant problem of the 

construction industry and also has a negative impact on the environment. Therefore, it is 

necessary to find a way to increase the efficiency of materials used and minimize environmental 

impact.  

METHODOLOGY 

Study Population and Sample 

 

The study adopted purposive sampling techniques and complete enumeration method in 

other to zero in on material handling. The examination populace comprised of 12 textile 

manufacturing firms operating in Lagos for more than fifteen years, so that (659) surveys were 

dispersed to production, transportation, warehousing, inventory, accounting, and 

operations/administration staff working in these organizations. (528) Questionnaires were 

recovered and were viable for evaluation. 

Study Variables 

y =  λ0  + µx + e 

Λ0: Constant term, z, x: Material Handling, y: Environmental Performance, µ: Independent 

Variable Coefficient, e: Error. 

Regression analysis was utilized to interface x: material handling (Independent) ; material 

handling equipment, material handling cost, material handling load and y: Environmental 

performance (reliant variable). 

STUDY RESULTS 

 

 

Descriptive analysis of material handling was measured using three (3) items, as shown 

in Table 4.9. One of the items used for this measurement was to find out if textile firms used 

material handling equipment; 284 (53.8%) agreed, while 244(46.2%) had an opposing opinion. 

Ditto for material handling cost, 333(63.1%) picked yes while 195(36.9%) had a divergent 

opinion with an average mean score of 1.37 and a standard deviation of 0.48. Similarly, it was 

also discovered that 230(43.6%) believed textile firms used material handling load while 

298(56.4%) had a divergent view, with an average mean of 1.56 and standard deviation of 0.50. 

 

 

Table 1 

DESCRIPTIVE ANALYSIS OF MATERIAL HANDLING 

Material Handling Yes No Mean SD 

Material Handling equipment 284 (53.8) 244 (46.2) 1.46 0.50 

Material Handling Cost 333 (63.1) 195 (36.9) 1.37 0.48 

Material Handling load 230 (43.6) 298 (56.4) 1.56 0.50 



Academy of Entrepreneurship Journal                                                                                                           Volume 27, Issue 4, 2021 

  6             1528-2686-27-4-576 

Citation Information: Adebayo T.A., Olaleke, O.O., Kingsley, A.A., & Busola, E.K. (2021). A framework of material handling and 
environmental performance of selected textile manufacturing firms in Lagos State. Academy of 
Entrepreneurship Journal (AEJ), 27(4), 1-10. 

 

 

 

Table 2 

DESCRIPTIVE ANALYSIS OF MATERIAL HANDLING AND ENVIRONMENTAL 

PERFORMANCE 
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Material Handling 

Material Handling 

equipment 

0 

(0.0) 

0 

(0.0) 

0 

(0.0) 

232 

(43.9) 

296 

(56.1) 

1.44 0.50 

Material Handling 

Cost 

0 

(0.0) 

0 

(0.0) 

0 

(0.0) 

231 

(43.8) 

297 

(56.3) 

1.44 0.50 

Material Handling 

load 

0 

(0.0) 

0 

(0.0) 

0 

(0.0) 

277 

(52.5) 

251 

(47.5) 

1.52 0.50 

Environmental Management 

Minimised the 

emission of hazardous 

substances or waste  

62 

(11.7) 

123 

(23.3) 

151 

(28.6) 

148 

(28.0) 

44 

(8.3) 

3.02 1.15 

Minimised the 

consumption of energy  

47 

(8.9) 

150 

(28.4) 

144 

(27.3) 

152 

(28.8) 

35 

(6.6) 

3.04 1.09 

Minimised the 

consumption of direct 

or indirect usage of 

material  

11 

(2.1) 

154 

(29.2) 

133 

(25.2) 

221 

(41.9) 

9 

(1.7) 

2.88 0.92 

Minimised the 

consumption of 

hazardous materials  

10 

(1.9) 

166 

(31.4) 

246 

(46.6) 

95 

(18.0) 

11 

(2.1) 

3.13 0.80 

Improved its overall 

environmental 

situation  

109 

(20.6) 

104 

(19.7) 

234 

(44.3) 

65 

(12.3) 

16 

(3.0) 

3.43 1.04 

Improved compliance 

with environmental 

regulations and 

standards 

110 

(20.8) 

102 

(19.3) 

103 

(19.5) 

202 

(38.3) 

11 

(2.1) 

3.19 1.21 

 

Descriptive analysis of material handling was measured using three (3) items, as shown 

in Table 2. The items used for this measurement was finding out the extent at which textile firm 

used material handling machines, material handling cost and load. Most of the respondents 

were of the opinion that textile firms hardly used material handling machines, material handling 

cost and load. Descriptive analysis of environmental management was measured using six (6) 

items. 
H0:  Material handling has no significant effect on the environmental performance of selected textile 

firms in Lagos State. 
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For the test of hypothesis, the investigation analysed the influence of material handling 

on the environmental performance of selected textile manufacturing firms in Lagos State. For 

interpretation of the formulated hypothesis tested in the study, the path coefficients values, the t-

statistics values, the R-square values, and the p-values were used. The degree of relationship 

between the material handling and environmental performance was determined by the path 

coefficient values PLS algorithm model. The path coefficient value of -0.531 shows the level of 

relationship between material handling and environmental performance variables. The R-square 

value is classified as substantial, moderate, or weak (>0.75, >0.50, and 0.25), respectively. 

Sequel to the r-squared depicted in the model, it means that environmental performance accounts 

for 28.2% of the variation in material handling. As a result, material handling has no significant 

relationship with environmental performance. However there is an inverse relationship between 

them which implies an increase in material handling practises will decrease environmental 

performance and vis versa.  

 

FIGURE 2 

PLS BOOTSTRAPPING MODEL WITH Β AND P VALUES OF MATERIAL 

HANDLING AND ENVIRONMENTAL PERFORMANCE 

The standard β coefficient connotes the predicted variance in the dependent variable for a 

unit deviation in the independent variable was also used to assess the significance of the 

formulated hypothesis. It is essential to mention that the higher the value, the greater the 

influence of material handling on environmental performance. The t-statistical test confirmed no 

significant effect of material handling on the environmental performance of Nigerian textile 

firms. 

Table 3 

PATH COEFFICIENTS FOR MATERIAL HANDLING AND ENVIRONMENTAL PERFORMANCE 

 Path Coefficient R-Square Std. Dev T-statistics P-value 

Material Handling 

Env Performance 

- 0.531 0.282 0.132 4.029 -0.530 
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Table 3 depicts the smart partial least squared statistical results of hypothesis three, which 

focused on the influence of material handling on environmental performance. The findings show 

that material handling has no significant effect on environmental performance at (β= -0.531, 

R
2
=0.282, t-statistics=4.029>1.96, P-value=0.000>0.05). The Path coefficient of -0.531 indicates 

that material handling has a negative and insignificant relationship with environmental 

performance. The R
2
 value of 0.282 indicates that 28.2% variance in and environmental 

performance can be explained by material handling. 

RESULT OF FINDINGS 

The study investigated the influence of material handling and environmental performance 

of selected textile firms in Lagos State. The finding revealed that material handling has no 

significant effect on environmental performance of textile firms in Lagos, Nigeria. Evidently, 

material handling revised the negative relationship with an environmental performance at -0.531, 

while the T-statistics of all the observed variables are above the critical value of 1.96 at the 

confidence level of 95. However findings from existing study show that material handling can be 

reconfigured to meet environmental regulations, sustainable material handling equipment that is 

more environmentally friendly than traditional material handling equipment indicating an inverse 

relationship between material handling and environmental performance. As a result, sustainable 

design of reverse logistics is preferred because it causes less environmental damage (Kathurima, 

et al., 2016). Therefore, a turntable for picking or stacking activities offers time optimality over 

customary manual picking from a pallet as a method which is a further development in material 

handling. Azizi et al. (2018) asserted that material handling framework in a production cycle is a 

critical part of a production plant. However there is an inverse relationship between material 

handling and environmental performance this implies that an increase in material handling 

procedures will decrease the environmental performance of textile manufacturing firms and vis 

versa. 

THEORETICAL FINDINGS 

 

The Theory of Constraints (TOC) identified material handling imperatives that could be 

focused on to cause framework improvement. These are constraints that convolute environmental 

performance. Theory of Constraints measurement depends on the interconnecting relationship 

that features the impact of material handling on performance. TOC is therefore valuable in 

accessing material handling on environmental performance. 

CONCLUSION 

The study identified the need to reduce fossil fuel combustion from the material handling 

machines from an ecological perspective. The study also proves the validity of a conceptual 

model that explained the linkage between material handling, and environmental performance. 

Material handling procedure is a catalyst of environmental performance. However, most of the 

selected textile manufacturing firms surveyed were not using this to a great extent.  Material 

handling equipment, material handling cost, and material handling load inversely controls the 

discharge of dangerous substances or waste, utilisation of energy, utilisation of immediate or 

indirect use of material, utilisation of hazardous materials, and compliance to environmental 

regulations among others by the textile manufacturing firms in Lagos. According to Wibowo, 
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Handayani and Farida (2018) material handling can be reconfigured to meet environmental 

regulations, sustainable material handling equipment that is more environmentally friendly than 

traditional material handling equipment. This indicates an inverse relationship between material 

handling and environmental performance. Therefore, the study concludes that textile 

manufacturing firms should adopt material handling mechanisms that is ecological friendly 

which in turn will enhance environmental performance. 
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