~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make Your PUbllCCltlonS VZSlble. h for Economics ' '

Mawonde, Dumisani; Nyoni, Josphat; Mabwe, Percy; Kamvumbi, Lillian

Article

An assessment of the effect of inventory control systems
on organisational performance in the mining sector in
Zimbabwe

Cogent Business & Management

Provided in Cooperation with:
Taylor & Francis Group

Suggested Citation: Mawonde, Dumisani; Nyoni, Josphat; Mabwe, Percy; Kamvumbi, Lillian (2024) :
An assessment of the effect of inventory control systems on organisational performance in the
mining sector in Zimbabwe, Cogent Business & Management, ISSN 2331-1975, Taylor & Francis,
Abingdon, Vol. 11, Iss. 1, pp. 1-20,

https://doi.org/10.1080/23311975.2023.2298535

This Version is available at:
https://hdl.handle.net/10419/325971

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

-. https://creativecommons.org/licenses/by/4.0/
Mitglied der
WWW.ECOMSTOR.EU K@M 3
. J . Leibniz-Gemeinschaft


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1080/23311975.2023.2298535%0A
https://hdl.handle.net/10419/325971
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

Taylor & Francis
C'.‘.’gent Tayk%{&fmnm\(.r(mp

business .
LEbe LUl Cogent Business & Management

ISSN: 2331-1975 (Online) Journal homepage: www.tandfonline.com/journals/oabm20

An assessment of the effect of inventory control
systems on organisational performance in the
mining sector in Zimbabwe

Dumisani Mawonde, Josphat Nyoni, Percy Mabwe & Lillian Kamvumbi

To cite this article: Dumisani Mawonde, Josphat Nyoni, Percy Mabwe & Lillian Kamvumbi
(2024) An assessment of the effect of inventory control systems on organisational
performance in the mining sector in Zimbabwe, Cogent Business & Management, 11:1,
2298535, DOI: 10.1080/23311975.2023.2298535

To link to this article: https://doi.org/10.1080/23311975.2023.2298535

8 © 2024 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group.

@ Published online: 25 Jan 2024.

\J
G/ Submit your article to this journal &

||I| Article views: 4695

A
& View related articles &'

(&) View Crossmark data &'

@ Citing articles: 3 View citing articles

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journallnformation?journalCode=oabm?20


https://www.tandfonline.com/journals/oabm20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23311975.2023.2298535
https://doi.org/10.1080/23311975.2023.2298535
https://www.tandfonline.com/action/authorSubmission?journalCode=oabm20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=oabm20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23311975.2023.2298535?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23311975.2023.2298535?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/23311975.2023.2298535&domain=pdf&date_stamp=25%20Jan%202024
http://crossmark.crossref.org/dialog/?doi=10.1080/23311975.2023.2298535&domain=pdf&date_stamp=25%20Jan%202024
https://www.tandfonline.com/doi/citedby/10.1080/23311975.2023.2298535?src=pdf
https://www.tandfonline.com/doi/citedby/10.1080/23311975.2023.2298535?src=pdf
https://www.tandfonline.com/action/journalInformation?journalCode=oabm20

COGENT BUSINESS & MANAGEMENT
2024, VOL. 11, NO. 1, 2298535
https://doi.org/10.1080/23311975.2023.2298535

OPERATIONS RESEARCH, INFORMATION &TECHNOLOGY | RESEARCH ARTICLE @ OPEN ACCESS |, check orupdstes

An assessment of the effect of inventory control systems on
organisational performance in the mining sector in Zimbabwe

Dumisani Mawonde? (@, Josphat Nyoni?, Percy Mabwe® and Lillian Kamvumbi¢

3Faculty of Management and Entrepreneurial Sciences, Department of Business and Management, Women’s University in
Africa; Harare, Zimbabwe; PFaculty of Business Sciences, Department of Supply Chain, Insurance and Risk Sciences, Midlands
State University; Gweru, Zimbabwe; ‘Department of Commerce and Business Management, Lupane State University;
Bulawayo, Zimbabwe

ABSTRACT

This paper aims to assess the effect of inventory control systems on performance of
mining firms in Zimbabwe. A systematic literature review was used to review current
and relevant scholarly work. The paper used a quantitative survey approach where
a survey questionnaire was utilized to collect quantitative primary data from 203
respondents in mining companies. IBM SPSS AMOS version 22 statistical tool was used
to conduct Structural Equation Modelling and Confirmatory Factor Analysis. SEM was
used to test the formulated hypotheses and CFA was used to determine convergent
and discriminant validities of measurement models. The results of this research
reveal a positive direct and positive indirect effect of inventory control systems
on performance of mining firms in Zimbabwe. Therefore, the research concludes
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that inventory control systems are used to optimize inventory levels to avoid high
inventory ordering and holding costs and stockouts of raw materials and spare
parts in mining firms. Thus, mining firms are recommended to use inventory control
systems mentioned in this paper to optimize inventories of raw materials and spare
parts to improve their performances. This paper also suggests the implementation
of modern computerised inventory control systems for effective inventory control in
mining firms in Zimbabwe.

mining sector
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1. Introduction

In Zimbabwe, the mining sector is one of the key drivers of the economy as it ranks among the top three
contributors of Gross Domestic Product (GDP) (Zimbabwe Economic Report, 2018). The Chamber of Mines
of Zimbabwe (2015) highlights that the mining sector has become one of the important drivers of eco-
nomic turnaround since the economy has moved from being an agro-driven economy to being a ‘mining
driven economy". For that reason, it is important that more effort must be put into improving the perfor-
mance of the mining sector. The Government of Zimbabwe (GoZ) has on several times mentioned the
importance of improving the performance of all key sectors of the economy, particularly the mining sec-
tor, in order to achieve sustainable economic development. Improving the performance of the mining
sector is important to support vision 2030 which was launched by the Government of Zimbabwe. Vision
2030 is the agenda of the Government of Zimbabwe to have an Upper - Middle - Income economy by
the year 2030 (Mazikana, 2023). This is in line with the social and economic goals of the Sustainable
Development Goals (SDGs). Therefore, in order to achieve vision 2030, the Government of Zimbabwe
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believes that the mining sector is one of the key sectors that has potential to assist it to achieve the goal
of that agenda. However, mining firms face many problems, including the shortage of raw materials,
mining equipment, spare parts and other procurement requirements on the local market. This greatly
affects the performance of mining firms and the overall performance of the mining sector in Zimbabwe.

The problem of the deterioration of the economy of Zimbabwe due to fiscal and monetary misalign-
ments and chronic foreign currency shortages, affects local suppliers of mining equipment, spare parts
and consumables. This situation forces local suppliers of mining equipment and spare parts to increase
prices and this compels the majority of mining firms to buy spares parts in large quantities in order
to manage the volatility of prices and exchange rates (Zimbabwe Economic Report, 2018). The worst
case is that, due to massive shortages of spare parts and other important materials on the local mar-
ket, the operations of mining companies have been greatly affected. The unavailability of spare parts
and consumables on the local market causes interrupted mining operations because of prolonged
machine downtime and this negatively affects the performance of mining firms and the entire mining
sector (Mining Zimbabwe Magazine, 2019). This corroborates well with the Confederation of Zimbabwe
Industries Mining Sector Survey Report (2018) which states that the underperformance of mining firms is
attributed to factors such as capital shortage, very old machinery, frequent machine breakdowns, includ-
ing the shortage and high cost of materials. These factors have been pointed as the limiting factors to
capacity utilisation in the mining sector of Zimbabwe. As well, amongst the factors which have been
blamed for undermining capacity utilisation in mining firms and the mining sector are high operating
costs. High operating costs have been attributed to high inventory costs which are caused by the use
of primitive inventory control systems which fail to help mining firms to maintain optimum inventory
levels of raw materials, spare parts and other critical material. The use of primitive inventory control sys-
tems is inutile to maintain optimum inventory levels of raw materials, and spare parts in mining firms
(Zimbabwe Mining Performance Report, 2019).

Most mining firms have been blamed for controlling their inventories of spare parts and other mate-
rials manually causing high inventory costs which contribute much to operating costs. Moreover, most
mining firms are inefficient because they manage, report and reconcile their inventories using spread-
sheets and other manual processes (Zuva and Choga, 2016). This causes a lot of machine breakdowns
hence interrupting mining operations and negatively affecting the production output in mining firms. In
addition, poor inventory control in mining firms is witnessed where inventories are reconciled and
reported using manual processes and this causes longer lead times and inventory shortages, resulting in
broken machinery being idle for long periods with no production being carried out. Thus, the use of
efficient inventory control systems in mining firms is presumed to facilitate the timely delivery of machin-
ery, other useful equipment and spare parts in order to service the machinery and mining equipment
and keep the mining operations running. Therefore, the implementation of inventory control systems in
mining firms is deemed important to maintain optimum inventory levels and minimise costs that are
related to excess inventory and under stocking.

Inventory control plays an important role in enhancing the performance of firms. Atnafu and Balda
(2018) indicate that higher levels of inventory control can lead to improved organisational performance.
The authors recommend that organisations should provide the necessary training to their staff to pro-
mote inventory management/control practice which will result in increased organisational performance.
As well, the authors emphasized that improving organisational performance through the practice of
inventory control enhances their contribution to the economic development of their country. Mining
firms in Zimbabwe are faced with the problem of poor control of inventory levels which oftentimes
cause inadequate inventory of spare parts, and high inventory ordering and holding costs. Inadequate
inventory of raw materials and spare parts in mining firms has oftentimes led to machine breakdown
and breaks in production schedule and thus hindering full capacity utilisation hence affecting firm per-
formances. Given this situation, this research is crucial because it addresses a critical knowledge gap
that needs to be filled urgently to inform decision making on the use of appropriate inventory con-
trol systems that must be used to optimize on inventory levels of raw materials and spare parts and
improve the performance of mining firms in Zimbabwe. Therefore, it is against this background that the
researchers were encouraged to carry out a study to investigate the effects of inventory control systems
on performance of mining firms in Zimbabwe.
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This paper is organised as follows; Section 1 is the introduction and Section 2 presents the related
literature. The third section looks at the methodology which was adopted. Section 4 looks at the presen-
tation, interpretation and discussion of the results while Section 5 looks at the conclusions, limitations
and recommendations for future studies. The paper also provides sections with the acknowledgements
and data availability statement.

2. Literature review
2.1. Introduction

This section provides a detailed account of the variables covered in the conceptual framework, presents
the conceptual model and the development of hypotheses. The literature reviewed in this section was
obtained through a systematic review framework. This involved a search for relevant literature based on
key concepts and other dimensions as illustrated below.

2.2. Systematic literature review framework

A Systematic Literature Review (SLR) consisted of an independent academic review of existing literature
on the practice of inventory control in the mining sector. This process focused on edifying the latest
literature on inventory control systems used in mining firms. The process sought to pick out current
scholarly work on inventory control systems. The process involved identification of search questions
which in this case was to determine the effect of inventory control systems on performance of mining
firms. The next step involved the selection of databases and sources. The main databases and sources
used in this case were Scopus and ProQuest. This was followed by indemnifying search items which are
inventory control systems, and performances of mining firms. A reach was then instituted which gener-
ated more 200 papers on inventory control systems in the mining sector. This step was followed by the
application of inclusion and exclusion criteria to select the most relevant and current papers.

The main inclusion criteria was on; inventory control systems, inventory control systems used in min-
ing firms, the practice of inventory management and control in both developed and developing econo-
mies and on papers on the practice of inventory management that were published in the last ten years.
On the other hand, the main exclusion criteria was on; literature on general supply chain management,
papers that were published more than 10years ago and papers focusing on inventory management and
control in developed countries only. This process generated a total of 30 papers which were then
reviewed in order to identify gaps that this study attempted to fill and hence increasing the knowledge
base on inventory control systems in the mining sector.

2.3. Inventory control systems

There are numerous inventory control systems in practice that range from simple to complex that it is
important for firms to ensure that they select and implement efficient and effective inventory control
systems. This section looks at the following inventory control systems that are used by firms to manage
their inventories;

2.3.1. Enterprise resource planning (ERP)

Enterprise Resource Planning (ERP) is an inventory control software that integrates business processes
and allows for better order administration and control, the keeping of accurate inventory data, and it
enhances workflow and supply chain management and greater business standardization. Many authors
have explained the functions of the ERP and its use to manage inventories for organisations. For instance,
Malik and Khan (2020) posit that ERP allows intelligent information sharing by correlating data from
one module to another within an organisation. According to Almajali et al. (2022), ERP integrates and
optimizes the process of businesses, utilizes a single database, it also incorporates information flow,
and business processes, and allows organizations to collect and store data obtained from different
departments and locations through a regular user interface. Furthermore, ERP enables organisations
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to use all resources effectively, including integrating financial data, managing orders and inventories,
analyzing customer data, standardizing processes, and accelerating production (Akyurt et al., 2020). The
main aim of ERP is to replace outmoded patchwork with a synchronized suite of applications that is
enterprise-wise and brings standardization and harmonization, which increases productivity. This study
recognizes the importance of the ERP inventory control software as literature provides evidence that
it makes it easy for firms to manage data and information for effective control inventory purposes.

2.3.2. Continuous review system

Continuous Review System (CRS) implies that inventory status continues to be traced and ordered corre-
sponding to the lot size when reorder point is reached, this system handles the conditions when there is high
demand, but the loss of order quantity is variable (Irizkya et al.,, 2017). CRS is used when inventory items are
replenished on a regular basis, and stock is governed using reorder point (R) which establishes the inventory
level remaining when an order is being placed and the order quantity (Q) (Cobb, 2017). The use of the CRS
to control inventory is important as it helps firms to reduce total cost of inventory, and to improve quality
and the overall performance of firms (Kholil, 2022). Based on the available literature concerning the functions
of CRS, this study acknowledges that CRS is one of the many inventory control systems that is used by many
firms to control their inventories. The study also recognised the importance of CRS in inventory control as it
is used to reduce total inventory costs which improves a firm’s performance.

2.3.3. Just in time technique

This study also looks at the Just in Time (JIT) inventory control technique and its use by firms to control
inventories. Li (2015) posits that JIT is an inventory management technique that is used to reduce waste
and non-value-added items. With the JIT inventory management system, stock is delivered to the firm
by the supplier when it is needed and this reduces unused inventory and inventory costs. In order for
inventory control to be effective using the JIT inventory control system, there must be a close relation-
ship between the firm and suppliers (Karkowski et al., 2017). However, the JIT inventory management
system is not suitable in situations where the supply chains face severe disruptions. For instance, the
world today is facing supply chain disruptions because of disasters and pandemics and this is creating
shortages of supplies in both global and local supply markets (Chowdhury et al., 2021). In this situation,
suppliers fail to supply the procurement requirements to firms right at the time they are needed. This
study recognises the importance and advantages of the JIT inventory control system and its potential to
help firms to minimise inventory costs.

2.3.4. Economic order quantity

The Economic Order Quantity (EOQ) is a mathematical model which was introduced by Harris in the year
1913 to solve inventory and production problems (Rabta, 2019). Despite the fact that the EOQ model as
an inventory control system was introduced long back, it is still widely used today by many firms across
sectors in many countries to control inventories because it is simple and effective. Sanni et al. (2020)
stress that there are assumptions that make an EOQ model effective in inventory control. The assump-
tions are; fixed demand rate, instantaneous replenishment, no shortages and that items must be homog-
enous, non-perishable and of perfect quality. All the mentioned assumptions must be there in order for
the EOQ to be effective in maintaining optimum inventory levels and minimising inventory cost. Therefore,
the current literature informs the researchers on the importance of the EOQ model and that it can be
useful in mining firms in Zimbabwe to effectively control inventories.

2.3.5. Distribution requirements planning

Distribution Requirements Planning (DRP) is one of the important inventory control systems that is used
by many firms (Ngatilah et al., 2019). Similar to materials requirement planning, distribution requirements
planning establishes the planning requirements to replenish inventory and allows for a more coordinated
delivery of supplies (Dayanti et al., 2019). DRP applies the centralized push system in inventory distribu-
tion management from the lowest level to the central distribution center in a network. The uniqueness of
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the DRP is that it is also used to anticipate future demand of the inventory that a firm requires, it gives a
broader paradigm to solve complex inventory problems in the distribution network (Monica et al., 2022).
Therefore, the anticipation of future demand helps firms to procure appropriate quantities of materials.
This assists firms to maintain optimum inventory levels and minimise inventory holding costs. This study
therefore recognises the importance of the DRP inventory control system in inventory control.

2.4. Purchasing performance

Belvedere et al. (2018) opine that the procurement function is becoming increasingly relevant in the achieve-
ment of strategic objectives in many organisations. The authors therefore propose that it is important for firms
to come up with a suitable performance measurement system to find out to what extent the procurement
function contributes to the achievement of corporate objectives. As the purchasing function is considered a
strategic function of a firm, it is imperative to enhance the performance of the purchasing. The purchasing
function is tasked with the responsibility of procurement of the requirements in the organisation. In many
firms, the procurement function is also responsible for managing inventory levels. This paper recognises the
role that is played by the purchasing function in managing inventories in most mining firms in Zimbabwe.
This paper uses order cycle time, inventory level, inventory requests, right materials, inventory satisfaction, and
inventory distribution as the metrics to measure the performance of the purchasing function in the practice
of inventory control in mining firms in Zimbabwe.

2.5. Organisational performance

According to Karabulut (2015) as cited in a study by Kanyepe (2023), performance refers to the outcomes
of the company’s internal and external systems. Al-Matari et al. (2014) ***posits that an organization’s
success is primarily determined by its performance over a specified period. Therefore, performance mea-
sures adopted by mining companies should align with their strategic objectives, stakeholder expecta-
tions, and industry standards (Arthur et al., 2017). On the other hand, De Loecker and Goldberg (2014)
opine that the performance of a firm is usually determined using a set of non-financial and financial
factors. Financial performance measures include profitability, which is measured using return on invest-
ment, working capital ratio, gross profit margin, and net profit after tax (Wijetunge & Pushpakumari,
2014). On the other hand, non-financial performance focuses on improving a company’s image, attract-
ing new customers, and enhancing customer loyalty. Other aspects of non-financial performance include
productivity, growth, market share, and customer satisfac-tion (Al-Matari et al., 2014). This paper uses
metrics such as profitability, production costs and production output to measure the performance of
mining firms as shown in the proposed conceptual model.

2.6. The mining sector in Zimbabwe

The mining industry contributes substantially to capital creation, government revenue, foreign exchange,
and infrastructure development in Zimbabwe, where it has become the cornerstone of economic growth
(Kaseke, Chaminuka and Musingafi, 2015; Zimbabwe Economic Report, 2018; Nyakuwanika et al., 2021;
Chikove & Shiri, 2021). This is supported by Tshuma (2023) who opines that the mining sector is one of
the major contributors to the Gross Domestic Product in Zimbabwe. According to Mutandwa and Genc
(2018), the mining sector accounts for about 60% of exports and contributes around 15% to the Gross
Domestic Product making Zimbabwe a resource driven economy.

The mining sector in Zimbabwe is composed of artisanal miners, private owned mining firms and
state owned mining companies. The mentioned companies mine key minerals such as gold, platinum
group metals (PGM), nickel, chrome, diamonds, coal and lithium, among others (Tome, 2023). The
Government of Zimbabwe encourages the setting up of new mines and the ramping up of production
of existing mines to increase the contribution of the mining sector towards economic development.
However, mining firms face many challenges that include, lack of capital, power outages, brain drain, and
lack of foreign currency to buy raw materials and spare parts, among other challenges. These challenges
negatively affect the operations of mining firms. Notably, the problem of shortage of foreign currency
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hinders mining firms from acquiring enough inventories of raw materials and spare parts and this affects
them to achieve production targets as expected to contribute to economic development. This paper
therefore builds on knowledge on the importance of improving the performances of mining firms
through the practice of inventory control in order to ensure that they contribute to full capacity towards
economic development in Zimbabwe.

2.7. Proposed conceptual framework and hypotheses development

Figure 1 below shows the proposed conceptual framework for this study. The conceptual framework
shows the relationship between the variables and the variables are postulated by theory. There are five
hypothesised relationships among the following variables; inventory control systems, lead time, optimum
inventory levels, purchasing performance and organisational performance.

2.7.1 Inventory control and organisational performance

A study conducted in Ethiopia by Atnafu and Balda (2018) on “the impact of inventory management
practice on firms’ competitiveness and organisational performance” concluded that higher levels of inven-
tory control can lead to improved organisational performance. The study recommends firms to invest in
the training of their staff on inventory control practices because it results in the improvement of organ-
isational performance. Rashid and Rasheed (2023) corroborate by highlighting that inventory manage-
ment improves the overall form performance. The practice of inventory control provides firms with the
opportunity to maintain optimum inventory levels which ensures uninterrupted production because of
the availability of the right quantities of spare parts and raw materials. The maintenance of optimum
inventory levels through inventory control also helps to reduce excessive inventory ordering and holding
costs which minimises the operating costs of a firm. It is therefore hypothesized that:

H,,: Inventory control systems have no direct positive effect on organisational performance.

H,, : Inventory control systems have no indirect positive effect on organisational performance.

Figure 1. Proposed conceptual model.
Source: Researchers (2023)
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2.7.2. Inventory control and lead time

The practice of inventory control requires consideration on the lead time orders take to be delivered
from suppliers into the receiving organisation. Long lead times usually lead to delays in receiving of
orders from suppliers which cause interrupted production as firms run out of inventories of raw
materials and spare parts. On the other hand, shorter lead times are preferable as firms receive their
orders from suppliers on time before running out of inventories of raw materials and spare parts. In
a study by Zhu and Riezebos (2020) it was indicated that inventory controllers need to keep buffer
stocks in order to manage the variability between long and short lead times. The researchers also
indicate that the management of lead times has a potential to reduce inventory costs. The length of
a supply chain model used by a firm can also determine the lead time orders can take from suppliers
to the receiving firms. For instance, the integration of a four level supply chain model that consist of
a supplier, a producer, a wholesaler and multiple retailers or a three level supply chain model con-
sisting of the online shop, website and the customer can determine the lead time orders take to
reach purchasing firms from suppliers (Gharaei et al, 2023; Taleizadeh et al., 2023). The authors
brought into light that, integrating a supply chain network has a potential to minimise costs and
improve on the lead time orders take from suppliers to customers. Therefore, it can be hypothe-
sized that:

H, : Inventory control systems have no positive effect on lead time.

2.7.3. Lead time and inventory levels

The variability of the lead time affects inventory levels which an organisation maintains. Longer lead
times lead to firms running out of stock and this negatively affects the operations. The shorter the lead
time, the better it is for a firm to quickly replenish the dwindling inventories of raw materials and spare
parts. Afrifa et al. (2020) in their study indicate that maintaining optimal inventory levels by either
decreasing abnormally high inventory or increasing abnormally low inventory improves operational and
stock performance. Maintaining optimum inventory levels is made easy by managing the lead time in
which orders of inventories are placed and received from suppliers. Mining firms are susceptible to expe-
riencing excessive machine breakdowns since they conduct mining operations using mining equipment
and machinery for a long time without stopping. Thus, the practice of maintaining optimum inventory
levels of raw materials and spare parts is recommended as it avoids production interruptions as there
will be adequate inventories of raw materials and spare parts in times of machinery breakdowns.
Therefore, it can hypothesized that:

H, : Lead time has no positive effect on optimal inventory level.

2.7.4. Inventory level and purchasing performance

The practice of inventory control is one of the responsibilities of a purchasing function in firms. Thus, a
purchasing function aims to maintain optimal inventory levels to avoid the operations of a firm from
being affected by stock outs and unnecessary inventory ordering and holding costs. According to Karim
et al. (2018), holding excessive inventory levels can result in capital being tied up, inventory deteriora-
tion, obsolescence, damage, and loss due to theft. Conversely, inadequate inventory levels can lead to
production interruptions, poor customer relations, and underutilisation of equipment (Karim et al., 2018).
It can be recommended that for a purchasing function to achieve good performance in the context of
inventory management and control, optimal inventory levels must be maintained. Therefore, it can be
hypothesized that:

H, : Optimal inventory level has no positive effect on purchasing performance.
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2.7.5. Purchasing performance and organisational performance

Literature reveals that improving purchasing performance is important to increase organisational perfor-
mance. Many studies have outlined diverse activities of purchasing operations that help firms to achieve
their objectives. Munyimi (2019) put forward that procurement performance performance is achieved
when goods and services are procured at the best possible cost to meet the needs of the purchaser in
terms of quality, quantity, time and location. In that regard, organisational performance is achieved when
a firm's operating costs are minimised by way of less spending on procurement and when the right
materials are bought in the right quantity. Therefore, it can be hypothesized that:

Hg: Purchasing performance has no positive effect on organisational performance.

3. Methodology
3.1. Research design

This paper used a quantitative survey approach to measure the effect of inventory control systems on
performance of mining companies in Zimbabwe. The use of a quantitative survey approach was appro-
priate to accommodate a large sample size for statistical analysis and to tap into factors and relation-
ships that were not directly measurable. Also, quantitative approach was used to finalize the results as a
way of approving and disapproving the formulated hypothesis

3.2. Targeted population, sample size and sampling methods

The targeted population for this paper consisted of registered artisanal and small-scale miners and big
mining companies that operate in the mining sector of Zimbabwe. Therefore, the total targeted popula-
tion was 650 registered companies (State of The Mining Industry Survey Report, 2020).

The sample size used in this paper was determined using the Krejcie and Morgan table. Therefore a
total sample size of 242 mining firms was determined and used for the study. The use of a larger sample
size was helpful for the models to be able to do the correct estimation and to identify specification error
(Teo, Tsai, and Yang, 2013).

Stratified and simple random sampling methods were used to select the respondents in mining firms.
Stratified sampling was used to divide the targeted population of mining firms into two groups which
are big mining firms and artisanal small-scale miners and the respondents from each group were selected
randomly. Stratified and simple random sampling methods were used because they improve accuracy
and efficiency in collecting data as with stratified sampling methods the population is divided into
homogeneous strata and with simple random sampling method, all employees in mining firms had an
equal chance of responding to the questionnaires.

3.3. Data collection instrument and questionnaire response rate

A structured questionnaire was used as a data collection instrument for the study. A questionnaire was
used because it is cost effective and it yields standardized responses that makes it easy for the researcher
to interpret data. Structured questions on demographics were organised using a Likert scale ranging
from 0 to 1 points (0= female and 1= male) and other variables using a Likert scale ranging from 1 to
5 points (1= strongly disagree, 2= disagree, 3= Uncertain, 4= agree, 5= strongly agree). 242 question-
naires were distributed in mining companies and 203 completed questionnaires were returned to the
researchers on time. Therefore, the questionnaire response rate was 83.88%.

3.4. Model and estimation procedure

3.4.1. Confirmatory factor analysis
The study used Confirmatory Factor Analysis (CFA) to confirm the factor structure of measurement mod-
els, and to evaluate construct, convergent and discriminant validity of measurement models. It is also
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important to mention that the Maximum Likelihood (ML) estimation method was used to maximize the
likelihood that obtained values of the measurement variables and their dimensions will be correctly
predicted.

Figure 2 below shows output factor structures with standardised factor weights.

3.4.2. Structural equations model

The study also used the Structural Equation Model (SEM) to analyse the structure model and com-
plex relationships among exogenous variables, endogenous variables and their indicators. SEM was
also used to evaluate the construct validity of the structural model. Bootstrapping method was
used to test the level of significance based on standard errors of estimation functions. The model
of this study is supported by theory. It is valuable to mention that in the model used, inventory
Control Systems (ICS) is an exogenous variable whilst Lead time (L.T), Purchasing performance (P.P)
and Organisational performance (O.P) are endogenous variables. In addition, the Maximum likeli-
hood (ML) estimation method was used to maximize the likelihood that obtained values of the
measurement variables and their dimensions will be correctly predicted. Therefore, the proposed
models of the study are as follows:

Figure 2. Output factor structures with standardised factor weights.
Source: Developed by researchers (2023)
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To find out whether the proposed model 1 in Figure 3 has the best fit, alternative models were cre-
ated by dropping one or more of the links between the constructs at one time as shown in Figures 4
and Figure 5 below.

In Figure 4 above, a model with a direct link between inventory control systems and organisational
performance was proposed. Therefore, the path indicates the possibility for inventory control systems in
having an independent direct effect on organisational performance.

In Figure 5 above, the direct link between inventory control systems and organisational performance
was dropped. The path coefficients between inventory control systems, lead time, optimal inventory
level, purchasing performance and organisational performance became stronger.

Figure 3. Proposed Model (M1).
Source: Developed by researchers (2023)

Figure 4. Proposed Model 2 (M2).
Source: Developed by researchers (2023)
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Figure 5. Proposed Model 3 (M3).
Source: Developed by researchers (2023)

3.5. Validity

Construct validity of structural and measurement models was assessed using the Goodness of Fit Index
(GFI). The GFI on structural equation model and measurement model met the recommended cut off
value hence they were successful to confirm the formulated hypotheses. This was in line with Hair et al.
(2020) who put forward that GFI must exceed 0.9 for a good model and also that a goodness of fit index
of 0.85 is tolerable.

Furthermore, CFA was used to evaluate both convergent and discriminant validity of measurement
models. The researchers calculated the Average Variance Extracted (AVE) for all factors; OP, ICS, PP and
LT and the results showed there is convergent validity. This agrees with Hair et al. (2020) who suggest
that, to ensure there is convergent validity between indicator variables of a parent factor, the recom-
mended measurement/cut off AVE value must be greater than 0.05.

To test discriminant validity, the square root of AVE was calculated for all factors and compared with
the correlation between factors, and the results showed that there is discriminant validity between
factors. This corroborates with Hair et al. (2020), who opine that, on discriminant validity test, the
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correlation among constructs must be < 0.85 and the correlation between two factors should be less
than the square root of the AVE value of each factor.

3.6. Ethical considerations

Informed consent was obtained from respondents before they participated in the study. The researchers
asked for permission to carry out research and they explained the purpose of the research to respon-
dents in mining companies. This was in line with Walliman (2011) who is of the view that it is important
for researchers to obtain informed consent from managers or other people with overall responsibilities
and they must clarify the purpose of the study.

The researchers assured the respondents in mining companies that their responses will be treated
with strictest confidentiality and the responses will be used solely for academic purposes. This was so
because researchers have an obligation to treat the information collected from the respondents with
strictest confidentiality and they should not use the information for the purpose it was not gathered for.

The respondents were instructed not to write their names on questionnaires in order to protect their
identity. Anonymity of respondents was necessary because of the sensitivity of the information which
was sought as it is used for competitive and strategic purposes in mining companies. Also, anonymity
allows for respondents to participate freely in research without any fear of punishment and so helping
the researcher to obtain truthful information.

4. Data presentation, interpretation and discussion

Below are the presentation, interpretation and discussion of the findings of the study.

4.1. Results for the structural equation modelling

Structural Equation Model was used to test the proposed models. SEM was conducted using AMOS ver-
sion 22 program to test the proposed relationships among the study variables. The researchers examined
interrelationships among multiple dependent and independent variables at the same time using SEM.
SEM was also used for data analysis because of its ability to test causal relationships amongst constructs
with multiple measurement items (Hair et al.,, 2020). As well, SEM was used because it offers powerful
and accurate statistical procedures to deal with complex models.

4.1.1. Results of proposed structural equation model and hypothesis testing
Table 1 below shows the regression weights which show the results of hypothesis testing.

Table 1 above shows the findings of the study on hypotheses which were formulated in literature
review in chapter 2. The hypotheses are evaluated in the context of the proposed models. The first
hypothesis (H,,), states that inventory control systems have a direct positive effect on organisational
performance. The results on Table 1 above support the hypothesis; which is shown by the standardised
coefficient with a value of 0.641 which is statistically significant at p < .05 (0.010). Therefore, the imple-
mentation of inventory control systems directly helps to improve the performance of organisations in the
mining sector of Zimbabwe through increasing profitability, output level, and cost efficiency. The results
are consistent with the findings of a study by Ukpere, Victoria and Ogbo., (2014), in Nigeria that inven-
tory management systems are important to achieving organisational performance.

Table 1. Regression weights.

Parameter Estimate Lower Upper P
Lead time <-- Inventory control systems 119 .033 217 .020
Optimal inventory level <-- Lead time 1.693 998 4.735 .009
Purchasing performance <-- Optimal inventory level .106 .046 235 .009
Organisational performance <-- Purchasing performance 490 —-.003 1.193 .104
Organisational Performance <-- Inventory control systems 641 332 1.026 .010

Source: Primary data (2023).
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The second hypothesis (H,), states that inventory control systems have a positive effect on lead time.
The results on Table 1 above support the hypothesis which is confirmed by a standardised coefficient
with a value of 0.119 which is statistically significant at p < .05 (0.020). Therefore, it means that the
implementation of inventory control systems may have a positive and significant effect on lead time.

The third hypothesis (H,), states that lead time has a positive effect on optimal inventory level. The
results on Table 1 above support the hypothesis which is shown by a standardised coefficient with a
value of 1.693 which is statistically significant at p < .05 (0.009). Therefore, using inventory control sys-
tems to control the lead time has a positive and significant effect on maintenance of optimal inven-
tory level.

The fourth hypothesis (H,), states that optimal inventory level has a positive effect on purchasing
performance. The results on Table 1 support the hypothesis which is confirmed by a standardised coef-
ficient with a value of 0.106 which is statistically significant at p < .05 (0.009). Therefore, the maintenance
of optimal inventory levels by means of inventory control systems has a positive and significant effect
on purchasing performance in supply chain departments of companies in the mining sector of Zimbabwe.
The findings are consistent with the findings of a study in Kenya by NdiranguKung'u (2016) who con-
cluded that, companies should implement modern inventory control systems such as economic order
quantity (EOQ) and just in time technique (JIT) since they help to maintain optimal inventory levels to
enhance supply chain performance.

The fifth hypothesis (H,), states that purchasing performance has a positive effect on organisational
performance. The results on Table 1 support the hypothesis. The results are confirmed by the stan-
dardised coefficient with a value of 0.490 which is statistically insignificant at p <0.05 (0.104). Therefore,
the practice of inventory management by means of inventory control systems enhances the purchasing
performance which in turn will positively but insignificantly improve general organisational performance
in the mining sector of Zimbabwe.

Table 2 below shows the results on the direct effect of inventory control systems on organisational
performance.

The results on Table 2 above support hypothesis (H,,), which state s that inventory control systems
have a direct positive effect on organisational performance. This is shown by the standardised coefficient
with a value of 0.010 which is statistically significant at p < .05 (0.000). Therefore, the results also support
the proposed structural equation model 2 which indicates that inventory control systems (ERP, PRS, CRS
JIT, DRP and EOQ) have a direct positive effect on improvement of performance of organisations in the
mining sector of Zimbabwe. The findings are consistent with the findings in a study conducted in Kenya

Table 2. Direct effects - two tailed significance.

Inventory control Optimal inventory Purchasing Organisational
system Lead time level performance performance

Lead time .020

Optimal inventory level .009

Purchasing performance .009

Organisational performance .010 .104

Shortened lead time .004

Long lead time 677

Short lead time

Inventory distribution .009

Cycle time .008

Inventory level .009

Inventory satisfaction

Raw materials .010

Inventory request .008

Enterprise resource planning .007

Continuous review system .005

Economic order quantity

Distribution requirements planning .021

Just in time .012

Periodic review system .009

Production output
Production cost .005
Profitability 029
Source: Primary (2023).
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Table 3. Indirect effects - two tailed significance.

Inventory control Optimal inventory Purchasing Organisational
systems Lead time level performance performance
Lead time
Optimal inventory level 017 e
Purchasing performance .024 018
Organisational performance 021 .026 .037
Shortened lead time .017
Long lead time 521
Short lead time .020
Inventory distribution .008 .010 .008
Cycle time .019 .032 .021
Inventory level 017 011 .008
Inventory level .024 018 .009
Raw materials 016 .023 019
Inventory request 012 010 011
Enterprise resource planning
Continuous review system
Economic order quantity
Distribution requirements planning
Just in time
Periodic review system
Production output 011 .026 .037 104
Production cost .003 .028 031 .091
Profitability .043 044 .039 .104

Source: Primary data (2023).

by Sporta (2018) who identified that inventory control systems have a direct positive effect on organisa-
tion performance.

Table 3 below shows the results on the indirect effect of inventory control systems on organisational
performance.

The results on Table 3 above support hypothesis (H,,), which states that inventory control systems
have an indirect positive effect on organisational performance. This is confirmed by a standardised coef-
ficient with a value of 0.021 which is significant at 0.05 (0.000). Therefore, the results also support the
proposed structural equation model 3 which indicates that inventory control systems can indirectly
enhance organisational performance in the mining sector of Zimbabwe. However, the findings show that
organisational performance in the mining sector is less influenced directly by inventory control systems
(0.010) but is more influenced indirectly through purchasing performance (0.021). The findings on Table
3 are supported by the findings in a study that was conducted in Ethiopia by Atnafu and Balda (2018)
who identified that inventory management systems have an indirect effect on organisational perfor-
mance through supply chain performance.

4.1.2. Convergent and discriminant validity of measurement models

Convergent and discriminant validity of the measurement model were assessed. For convergent validity,
average variance extracted (AVE) was calculated and for discriminant validity, the square root of AVE was
calculated and compared to all inter-factor correlations.

Table 4 below shows calculated average variance extracted and square root of average variance
extracted.

Table 5 below shows the results of correlation estimates between latent variables.

Discriminant validity was achieved by comparing the square roots of AVE shown on Table 4.9 to all
inter-factor correlations shown on Table 5. According to Hair et al., (2010), on discriminant validity test,
the correlation among constructs must be < 0.85 and the correlation between two factors should be less
than the square root of the AVE value of each factor.

Therefore, the findings on Tables 4 and 5 show that the square root of AVE (0.381) on organisational
performance (OP) is greater when compared to estimates of correlations between OP<->L.T (-0.016). The
square root of AVE (0.605) on inventory control systems (ICS) is greater when compared to estimates of
correlations between ICS <-> LT (-0.005). Furthermore, the findings show that the square root of AVE
(0.561) on purchasing performance (PP) is greater when compared to estimates of correlations between
L.T <-> PP (-0.006). Lastly, the findings show that, the square root of AVE (5.399) on lead time (L.T) is
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Table 4. AVE and square root of AVE statistics.

Sum of the
Square of Squared
Latent Standard  Standardised Standardised Number of Square
Indicator Variables <--- Variables Loadings Loadings Loadings Indicators AVE Root of AVE
Profitability <--- opP 0.304 0.092416
Procurement costs <--- opP 0.296 0.087616
Production output <--- opP 0.506 0.256036 0.436068 3 0.145  0.38125582
Periodic review systems < ICS 0.784 0.614656
Just in time <--- ICS 0.447 0.199809
Distribution requirements <--- ICS 0.527 0.277729
planning
Economic order quantity < ICS 0.558 0.311364
Continuous review system <--- ICS 0.724 0.524176
Enterprise resource planning <--- ICS 0.525 0.275625 2.203359 6 0367  0.60599216
Inventory request <--- PP 0.524 0.274576
Required materials < PP 0.705 0.497025
Inventory satisfaction <--- PP 0.441 0.194481
Inventory level <--- PP 0.623 0.388129
Order cycle time <--- PP 0.6 0.36
Inventory distribution <--- PP 0.422 0.178084 1.892295 6 0315  0.56158926
Short lead time <--- LT 9.352 87.459904
Long lead time <--- LT 0.019 0.000361
Shortened lead time <--- LT 0.04 0.0016 87.461865 3 29.15 539944025
Source: Primary data (2023).
Table 5. Correlations.
Estimate
Inventory control systems <> Lead time -.005
Purchasing performance <> Lead time —-.006
Organisational performance <> Purchasing performance 1.007
Inventory control systems <> Purchasing performance 956
Organisational performance <> Lead time -.016
Organisational performance <> Inventory control systems 1.133

Source: Primary data (2023).

greater when compared to estimates of correlations between ICS<-> L.T (-0.005), PP<->L.T (-0.006) and
OP<->L.T (-0.016). Therefore, the findings meet Fornell and Larcker discriminant validity criterion which
means there is discriminant validity between constructs.

In addition, the findings on Table 4 above show that the average variance extracted (AVE) on all fac-
tors is above the suggested value of 0.05. The AVE value on OP is 0.145, AVE value on ICS is 0.367, the
AVE value on PP is 0.315 and the AVE value on LT is 29.15. This shows that there is convergent validity
between indicator variables of each construct. Therefore, the results corroborate with Hair et al. (2020)
who suggest that the AVE value which is greater than 0.05 indicates that there is convergent validity
between indicator variables of a parent factor.

5.1. Conclusions, limitations, managerial implications and future recommendations

Beneath are the conclusions, limitations and future recommendations of the study.

5.1.1. Conclusions

The researchers came up with conclusions based on the findings in this study. The findings of the of the
study shows that all hypotheses were supported and they indicate that inventory control systems have
a positive effect on lead time, optimal inventory level, purchasing performance and organisational per-
formance in the mining sector in Zimbabwe. It can be concluded that both traditional and computer
based inventory control systems that were analysed in this study are important as they are used to
manage the lead time in which orders take to be received from suppliers. It can also be concluded that
inventory control systems help mining firms to optimize on inventories of raw materials and spare parts
which minimises inventory ordering and holding costs, mining equipment breakdown and production
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stoppages. Therefore, the paper finally concludes that inventory control systems that were analysed in
this study lead to improved purchasing and organisational performances in the mining sector in
Zimbabwe. Thus, the inventory control systems are used to optimize inventory levels of raw materials
and spare parts of mining equipment which improve productivity in mining firms leading to enhanced
performance of mining firms in Zimbabwe. The study further concludes that inventory control systems
are also a key determinant of performance of mining firms. It is therefore critical for mining companies
to put more effort and resources towards development of relevant inventory control systems.

5.1.2. Limitations

The major limitation was that there is limited literature specifically on the topic of inventory control sys-
tems and their effect on performance of mining firms in developing countries in Africa. However, the
researchers reviewed literature on inventory control systems and their effect on organisational performance
in mining firms both in developing countries across the globe. Also, the researchers used literature on the
effect of inventory management systems on firm performance in other sectors of economies across the
globe. This helped the researchers to understand both traditional and modern computer based inventory
control systems that can be used by firms to control inventories and enhance their performances.

5.1.3. Managerial implications

The practice of effective inventory management is key for firms seeking to keep ideal inventory levels of raw
materials and other important items and paraphernalia to support their operations. The purpose of this paper
is to help the management in mining firms in Zimbabwe to make rational decisions in choosing suitable
inventory control systems that can help them to optimize on inventory levels and reduce unnecessary inven-
tory ordering and holding costs and excessive stock outs that cause production stoppages. The study brings
insight to the management in mining firms that optimising inventory levels of raw materials and spare parts
reduces inventory ordering and holding costs and possibilities of stockouts. Managers will also benefit from
the output of this study in terms of helping them to direct financial resources towards developing and
adopting the relevant inventory control systems in the current business. The inventory decision matrix of
managers will definitely improve on the basis of which inventory control system to adopt and the knowledge
of the benefits of each inventory control system. The output of this study will also help managers to address
the challenges of shortages of inventories of raw materials and spare parts which often cause equipment
breakdown and production stoppages. Managers will also appreciate the need of using appropriate tradi-
tional and computer based inventory control systems which will help their companies to optimize inventory
levels, reduce inventory costs, maximise production and improve organisational performance.

The entire knowledge hub on the impact of the inventory control systems in mining firms that
emerged from this study will assist managers to improve the performance of their companies and hence
making the mining sector impactful in its contribution to the Gross Domestic Product and economic
development in Zimbabwe. In light of the conclusions in this study, it is also recommended that employ-
ees in the mining firms be trained on the use of computers in the management of inventory. The study
recommends the establishment of the intranet link to create a database for mining spares which should
be easy and be accessible to all intended users. This implies that additional computers will have to be
acquired and induction and training would be needed. It is also recommended that stakeholders such
as service providers to the mining engineering and stores departments be integrated into the intranet
facility (extranet) so that they also improve their service provisions. It is also recommended that expan-
sion and improvement of the intranet connections be done so as to accommodate the additional links.
This will enhance the full utilisation of the various benefits of modern technology in the management
of inventory throughout the mining firms to solve the problems of manually acquiring and checking
mining spare parts balances and availability

5.1.4. Recommendations to mining firms and for future studies

Based on the findings of this study, it can be recommended that mining firms in Zimbabwe should imple-
ment and use inventory control systems that were assessed in this study for effective inventory control. There
is a need to put more financial resources towards the transformation of the current practice of inventory
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control to reflect attributes and elements of the inventory control systems that were focused on in this study.
In addition it is recommended that mining companies must employ modern computer based inventory con-
trol systems that will sustain their operations in a changing business environment. This will infuse technolog-
ical development in the practice of inventory control to keep pace with changes in the global business
environment. The inventory control systems that were analysed in this study have shown that they are effec-
tive to manage the lead time, optimise on inventory levels and to minimise inventory costs in mining firms
in Zimbabwe. Importantly, the study recommends the adoption of inventory control systems of raw materials
and spare parts to support sustainable mining operations. Future studies may focus on the contribution of
each inventory control system to the profit margins of the companies in the mining sector. This will provide
depth in terms of knowledge of the impact of each inventory control system on performance of mining firms.
In addition, future studies may need to focus on the effect of inventory control systems on performance of
firms in other sectors such as agriculture and the manufacturing sectors in Zimbabwe. This will cover litera-
ture gaps on the contribution of inventory control systems on organisational performance in firms across all
sectors of the economy in Zimbabwe. As well, future studies are suggested to look at the contribution of
modern computer based inventory control systems on inventory optimization in mining firms and in firms
across all sectors of the economy of Zimbabwe. Since technology is always evolving, mining firms and firms
in other sectors of the economy are expected to adopt modern computer based inventory control systems
and move in line with technological development in the area of inventory management. This will assist min-
ing firms to efficiently and effectively manage inventory levels, lead times and inventory costs in order to
enhance the performance of the mining firms and the entire mining sector in Zimbabwe.
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