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INFLUENCE OF ICT ON EFFECTIVENESS OF INVENTORY CONTROL
IN THEPUBLIC SECTOR ON THE WAY TO HEALTHY GREEN DEVELOPMENT
IN CONDITIONS OF UNCERTAINTY

The study aimed at investigating the influence of Information and Communication Technology on effectiveness of inventory
control in the public senior high schools on the way to healthy green development. Specific objectives were to determine the role
of ICT on the effectiveness of Inventory Control in the schools of the study towards a healthy green development. Purposive sam-
pling technique was employed to sample 100 staff from Senior High Schools in the Kumasi Metropolis. The study used question-
naires to gather primary data. All data collected was checked for completeness, coded and tabulated. The study revealed that,
ICT influence the receipt of inventory, tracking the movements of stock within and outside the stores, inventory levels and update,
buffer stock management. It appeared from the study that challenges facing Senior High Schools in Kumasi Metropolis on exe-
cuting ICT on inventory control are high cost of training staff to use the system, frequent power outages making the use of the
system uneasy, lot of time to learn the software, and complexity in the user interface. Management of the various Senior High
Schools should attract and trained more personnel to use the ICT system in inventory control and increase its budget to meet the
initial cost on purchasing, installing and application of ICT on inventory management control system.

Key words: sustainability; green supply chain management (GSCM); deteminants of communication effectiveness; in-
novations in public sector; impact of uncertainty.

Fig.: 1. References: 19.

Introduction. Inventory control is the means by which material of the correct quali-
ty and quantity is made available as and when required with due regard to the economy
in storage and ordering cost, purchasing price and working capital. Inventory control is
the function of planning, controlling, and maintaining the right quantity of materials using
the minimum level of resources. Inventory control aims at efficient purchasing, storage
and use of the materials. Inventory control activities such as demand forecast, stock status,
receipt, issue, and the return of materials generations of data were done by using manual
storage procedures [1]. Inventory costs are often the biggest costs in businesses and these
costs if reduced would yield the greatest benefit in strengthening the firm’s competitive
edge. Effective inventory control which involves integrating modern ICT allows institu-
tions to fulfill its expectations of product availability while achieving the golden balance of
not holding too much stock or too less stock thus inventory costs. Public schools that hold
inventories has been facing inventory problems, the schools carrying hundreds or even
thousands of different parts of items are facing the impossible task of physically monitoring
the inventory levels of each part. Green growth and green development are becoming impera-
tive means for the sustainable process of helping the economy and societies in the world.
countries are coming up with ground-breaking procedures, policies and practices to ac-
complish healthy green development. Mostly inventory control and inventory management
are vital technologies for firms” management to make decisions. The gradually contaminat-
ed environment has made going green utilization of resources and environmental protection
more urgent. Sustainable or green inventory management seeks to reduce the environmen-
tal and social impacts of an industry without affecting its profitability.
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Ensuring effectiveness of inventory control is a key to success of an organization as it
helps to reduce waste and enhance value creation in the supply chain. Inventory control can
be made more effective with the introduction of Information and Communication Technolo-
gy (ICT) and green development to ensure a cost-effective inventory operation and environ-
mental protection. Innovations in information process, telecommunications, and related tech-
nologies are known collectively as “Information Technology (IT) are often credited with
helping fuel strong growth in many economies. The use of computer technology and electron-
ic data transfer characterized by fast, accurate and comprehensive collection, analysis and use
of data, there has been a stepwise improvement in service levels, invent reduction, effective
utilization of resource (such as storage space and handling of equipment cost), reduction or
elimination of paperwork and clerical errors, helping in easy tracking of goods. Information
Communication Technology (ICT) systems provide a supportive role for human resource ac-
tivities to improve organizational (or personal) efficiency and effectiveness.

Literature review. Inventory management is regarded as a key element for the reduction and
control of total costs and improvement of the level of service provided by the companies. For Roy
2012, this area plays very important role in the overall cost of operations and supply chain of any
business big or small. Inventory is used as a cushion against the supply and demand uncertainties.
In the same vein, inventory is a double-edged weapon, since the lack of inventory leads to loss of
productivity, while excess inventory leads to loss of profitability. Thus, some authors argue that
inventory management has direct and significant effects on operational efficiency (performance)
and company finances and points out that an effective inventory management will always give a
competitive advantage to a business over its competitors.

There are two types of inventory control systems: continuous (perpetual inventory) and
periodic inventory system. Some of the more common areas in which inventory control is
practiced are those that described in Figure 1. The ICT provides a single point of control to
efficiently direct and manage automated material handling and order processing within the
Warehouse. This will enable effective operations, and optimize current investment in software
and material handling equipment. Implementing ICT software can be a cost-effective alterna-
tive to adding more efficiency operations of warehouse movement in the industrial area [2-4].

Modern inventory control systems often rely upon barcodes and radio-frequency identifi-
cation (RFID) tags to provide automatic identification of inventory objects. To record an in-
ventory transaction, the system uses a barcode scanner or RFID reader to automatically identi-
fy the inventory object, and then collects additional information from the operators via fixed
terminals (workstations), or mobile computers. Efficient inventory management is based on
an inventory management information system which is a database for storing and administer-
ing all types of data required for efficient and accurate inventory management. This may in-
clude modules or fields for keeping track of all items and locations, requisitions, back orders,
required levels of inventory on hand, reorder points, lead times, inventory error tracking, and
more. An ERP management information system integrates areas such as planning, purchasing,
inventory, sales, marketing, finance, human resources, etc. (www.investopedia.com). ERP has
been used extensively in inventory management with a varied of techniques applied innova-
tively ranging from Vendor Managed Inventory, Materials Resources planning and Distribu-
tion Resources Planning. An equally important system is a Warehouse Management System
(WMS) which does not contain customer data or prices as ERP rather; a functioning inventory
management system needs the continuous exchange between WMS and ERP.

The emphasis to integrate ICT tools in institutions serve as a vehicle for operational effi-
ciency mid strategic management; the interest generated by researchers in this area has been a
topic of interest and debate for a number of researchers. Common ICT tools that enable an
efficient and effective management of inventory include: The Use of Bar Code and Bar code
scanners/ Readers, Biometric Verification Systems, Warehouse Management System (WMS)
and Electronic Data Interchange Systems (EDT).
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Area Its explanation

There must be enough raw materials in store to ensure
that new jobs are initiated in the production process in
a timely manner. The key control designed to
address this balance is ordering frequently in small
lot sizes from suppliers. Not all suppliers are willing
to do this because of the cost given of frequent
deliveries

Raw materials availability [ —

There is an opportunity for companies to charge a
Finished goods availability ——— | higher price for products if it can reliably ship them to
customers at once (pricing premium associated with
having high levels of finished goods on hand). The
cost of investing in many inventories may exceed
the profits to be gained from doing so. In this case
inventory control involves balancing the proportion of
allowable backorders with a reduced level of on-hand
finished goods

One can reduce the quantity of inventory that is being
——— 3| worked on in the production process, which further
reduces the inventory investment (using production
cells to work on subassemblies, shifting the work area
into a smaller space, reducing machine setup times to
switch to new jobs etc.)

Work in process

The necessary point of inventory control is deciding
which inventory level is better to reorder additional
inventory. If this level is too low, this keeps the
investment in inventory low and increases the risk of a
stock out. An alternative method is to use a material
requirement planning system to order only enough
inventory for expected production levels

Reorder point

Y

) Inventory control can involve decisions to outsource
Outsourcing ———{ activities to suppliers, thereby shifting the inventory
control burden to the suppliers

There is nearly always a bottleneck somewhere in
the production process that interferes with the ability
of the entire operation to increase its output.
Inventory control can involve placing an inventory
buffer immediately in front of the bottleneck
operation, so that the bottleneck can keep running even
if there are production failures upstream from it

Bottleneck enhancement —

Fig. 1. Areas of control of healthy green development in the supply sector
Source: built using [5; 6].

Barcodes are “printed horizontal strips of vertical bars used for identifying specific
items”. A “scanning device reads the barcode by moving a beam across the symbol”: The first
barcode system was developed around the 1940s and 1950s, since then people have become
very accustomed to their use, through common applications such as in retail and grocery mar-
kets. This tool permits inventory and warehouse managers to easily and quickly track stock
levels, items going out of date, the price and quantity of items left in stock, etc.
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Pilferage is one of the major challenges in the effective management of inventory. The
Biometric Verification System (BVS) enables inventory managers to easily track the time of
employee’s arrival at the warehouse. The identification of individuals and the time at which
they entered the warehouse are recorded and stored in the database of the system. It serves as
a great security tool that helps to easily track items lost in inventory.

Warehousing Management System (WMS) are best described as the advanced technology
and operating processes that optimizes all warehousing functions. These functions typically
begin with receipts from suppliers and ends with delivering to the needed departments. Suc-
cessful WMS solution are generally designed to merge computer hardware, software and pe-
ripheral equipment with improved operating practices for managing inventory, space, labor
and equipment in warehousing and distribution centers. Application of Warehouse manage-
ment system allows a company to increase its competitive advantage by reducing labor cost,
improving customer service, increasing inventory accuracy, and improving flexibility and re-
sponsiveness.

Value added network serves as an intermediary between different departments in an insti-
tution. A VAN is an electronic service provider that receives, stores, and transmits EDI and
other electronic messages for each department. This system helps to administer cross- de-
partment inventory on the basis of real-time information. This goes a long way to decrease the
incidence of bullwhip effect which has ripple effects on value creation of the whole supply
chain. The system is therefore a crucial element of the supply chain success.

Inventory signify the stock of anything or goods used in an organization. An inventory
system is the set of procedures and controls that monitor levels of inventory and regulate what
levels should be preserved, when stock should be restocked, and how large orders ought be. In
distribution, inventory is classified as in-transit, meaning that it is being moved in the system
and warehouse, which is inventory in a warehouse or distribution center. Retail sites carry in-
ventory for immediate sale to customers. In services, inventory generally refers to the tangible
goods to be sold and the supplies necessary to administer the service.

Inventory control is one of the most neglected areas of management in different organiza-
tion. The entire manufacturing operations, for example can be brought to a standstill for lack of
engineering spare these problems are due to the lack of right flow of information in the whole
process of the supply chain management. Therefore, supporting Information and Communica-
tion technology is very necessary for effective and efficiency in Inventory control operations.

Conventionally, Inventory Control has been used as a safety valve between the separate
components within the pipeline - thus leading to large and expensive stocks of products.
There is so many softness in a manual system, for instance, it becomes relatively more expen-
sive to operate an institution growth and its information requirements become more sophisti-
cated. It is nearly impossible to efficiently and cost-effectively operate a large as there is an
extension of warehouse storage management using a manual system. It has shown that ware-
house under this manual system production is generally lower as activities involved simply
take more time to be completed manually. It has been also observed on the warehouse that
under manual system can sometimes impede the development of storage warehouse memory
that historical knowledge base of policies and practices, and their results over the life of the
warehouse key information tends to reside in the memory of the staff at the time, not in for-
mal documents. As a result, important knowledge can be forgotten or lost over time [7-19].

Development of ICT technology has created new World whereby most of the activities
such as Procurement activities, Warehouse Management, Human resources Development and
Knowledge management are practiced electronically with sustainability/ environmental pro-
tection in mind. It is based on this, that the study seeks to investigate Influence of ICT on Ef-
fectiveness of Inventory Control on Public Senior High Schools on the way green develop-
ment in the Kumasi Metropolis, Ashanti — Region).
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The aim of the article. The goal of this study is to:

— determine the role of ICT on the effectiveness of Inventory Control in the schools of
the study;

— investigate the influence of ICT on the effectiveness of Inventory Control;

— investigate the challenges faced by the institutions on the use of ICT during inventory
control;

— determine the extent of usage of IT systems in inventory management in the schools of
the study.

The study will be guided by the following research questions.

— What are roles of ICT on effective of Inventory Control in the schools of the study?

— What is the influence of ICT on the effectiveness of Inventory Control?

— What are challenges faced by the school on the use of ICT during inventory control?

— What are the extents of usage of IT systems in inventory control?

Results. The study aimed at investigating the influence of Information and Communica-
tion Technology on effectiveness of inventory control in the public senior high schools on the
way to healthy green development. Specific objectives were to determine the role of ICT on
the effectiveness of Inventory Control in the schools on the way to healthy green develop-
ment. In this study, descriptive survey was used to explain the relationship between use of in-
formation technology systems in inventory management and control. This design is consid-
ered appropriate in this study since it describes what is happening at present and the
researcher only reports the influence of ICT on effectiveness of inventory control on Senior
High Schools in Kumasi Metropolis in the Ashanti Region, Ghana.

In this study, the population comprised all Senior High Schools in Kumasi Metropolis in
the Ashanti Region of Ghana. The researcher choose Kumasi because that is where most of
the High Schools are concentrated. There are 25 Senior High Schools in Kumasi Metropolis
out 112 in the whole Ashanti Region.

In this study, purposive sampling technique was employed. Purposive method was appro-
priate to get the key staffs that are directly involved in controlling inventory at the various se-
lected Senior High Schools. Considering the sample frame, a sample of one hundred (100)
was used. Both open- ended and closed-ended questionnaire was distributed to the respond-
ents and time was given to them to complete them. Follow-ups was also be made to ensure
success of the procedure.

Out of the 100 questionnaires that were administered, 87 questionnaires were filled and
returned successfully. This represents a response rate of 87.0% which was considered suffi-
cient forming a good representation of the whole population. This response rate is well above
the 50.0% recommended by (Mugenda & Mugenda, 2003).

The sample size was composed of males and females. A total of 61 respondents that is 70.1%
of the total respondents participated in this study were males; while the other 26 respondents
which is equal to 29.9% of the total respondents participated in this study were females.

The age distribution structure of respondents participated in this study was as follows. It
was found that 18 respondents which is equal to 20.6% of the total respondents participated in
this study were having the age of between 20 to 30 years. 49 respondents which is equal to
56.3% of the total respondents participated were having the age of between 30 to 40 years,
and this was the largest age group in the sample. Moreover, 14 respondents who are equal to
16.1% of the total respondents participated were having the age of between 40 to 50 years,
and the last group of age lying above 50 years was composed of 6 respondents which is equal
to 7.0% of the total respondents participated.

The educational distribution structure for the respondents participated in this study were
as follows; 23 respondents which is equal to 26.4% of the total respondents participated in the
study were holders of diploma. Apart from that, 34 respondents which is equal to 39.0% of
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the participants were university graduates at first degree level, 11 respondents which is equal
to 12.6% of the total respondents participated in the study were having Master’s Degree level.
Others which comprise of Ph.D. holders, certificate and other level certificate below the Di-
ploma level were 19 which is 22.0% of the total respondents. It was also found out that (80%)
of Senior High Schools in the Kumasi Metropolis do use ICT in their various activities in the
school. The adoption of ICT in the schools have a good influence on procurement activities
(55.2%), managing suppliers’ relationship (78%), customer relationship (79%), sharing of in-
formation and warehouse management (82%). The findings also realized that the application
of ICT is helpful to the performance in the inventory management through effective manage-
ment, accessibility of information, supplier performance management, easy information anal-
ysis (63%), easy information on stock levels (76%), proper record keeping at the schools
(67%). Also it has been proved that the application of ICT is helpful in the provision of great-
er data accuracy on inventories (74%), performance and monitoring of inventory activities,
Easy data analysis of materials received from suppliers (56%), improved security of data and
enhance the disposal of inventory leaving the store (68%).

It was found that ICT influence the receipt of inventory (76%), tracking the movements
of stock within and outside the stores (73%), inventory levels and update (62%), buffer stock
management (56%), and other roles of inventory control and management at Senior High
Schools in Kumasi Metropolis. They are also speeding up transactions, reducing human errors
with regards to stock counting, reducing stock-out levels, enhancing the efficiency of invento-
ry operation and serving as a monitoring system.

It appeared from the study that challenges facing Senior High Schools in Kumasi Me-
tropolis on executing ICT on inventory control are high cost of training staff to use the system
(63%), frequent power outages making the use of the system uneasy (66%), lot of time to
learn the software (61%), and complexity in the user interface (69%). The most fundamental
importance of this study, as explained in the research objectives, it is to investigate the influ-
ence of ICT on effectiveness of inventory control on the public schools on the way to a
healthy green development in Kumasi Metropolis, Ashanti — Region. The results would help
schools that hold inventory to plan, control and manage their inventory effectively taking into
consideration environmental safety and friendliness. Furthermore, the study leads to a better
understanding of the existing problems, as it paves way to other researchers on further inves-
tigation/research on the influence of ICT on the effectiveness of Inventory control.

Conclusions. The study has assessed the major roles of ICT on effectiveness of Inventory
Control in the schools of the study towards green development, where it has been proved that In-
ventory control is significant for all the stakeholders. It has different meanings to the various
stakeholders. Investing in inventory control can be a harm or loss, threat or challenge. Despite its
complexity and costly of implementing of ICT in inventory control, the study concluded that ICT
plays a great role in planning at the school, proper record keeping at the school, and analysis of
materials received from suppliers, the movement of materials within and onward delivery. Fur-
thermore, it can be concluded that ICT influences cost reduction through speeding up transactions,
reducing human errors with regards to stock counting, reducing stock-out levels, enhancing the
efficiency of inventory operation and serving as a monitoring system. The major challenges facing
the Senior High Schools in Kumasi Metropolis on the use of ICT during inventory control are be-
ing identified and proved to be high cost of training staff to use the system, frequent power outag-
es making the use of the system uneasy, lot of time to learn the software, and complexity in the
user interface. The study suggest that management of the various Senior High Schools should
consider embracing full use of information systems (ICT) this will help the institutions efficiency
in operations, gain a cost advantage and thus help to streamline its operations. The study suggests
that management of the various Senior High Schools should increase its budget to meet the initial
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cost on purchasing, installing and application of ICT on inventory management control system.
Government can also subsidize the cost of the software for the various Senior High Schools. It is
recommended that management of the various Senior High Schools should attract and trained
more personnel to use ICT system in inventory control. Lastly it is also suggested that manage-
ment of the Senior High Schools have a backup system in place. This will solve the problem of
frequent power outages in the school.
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BIIJIUB IKT HA E@OEKTUBHICTb KOHTPOJIIO 3AITACIB Y JEP2)KABHOMY CEKTOPI
HA IVIAXY 10 3J0POBOI'O 3EJIEHOT'O PO3BUTKY B YMOBAX HEBU3HAYEHOCTI

3enene 3pocmanna ma 3eienull po3eUMoK Cmarms 0008 A3K08UMU 3AcO0amu Ol CMAL020 Npoyecy 00NOMO2U eKOHO-
Miyi ma cycninbemey y c8imi. Kpainu po3poonaioms HO8AMOPCyKI npoyedypu, NOAMuKy ma npakmuxy 01s O0CASHeHHs 300-
P06020 3enen020 po3gumky. IlepeeascHo KOHmMPONL 3anNacie i YNPaeiiHHA 3aNaACAMU € JICUMMEBO BANICTUBUMU MEXHONO2IAMU
02151 npuliHamms piuiens Kepignuymeom ipm. Ilocmynose 3a6pyOHenHs HABKOIUUHBO20 Ceped0BUIa 3pOOUNO eKONoziuHe
BUKOPUCIMAHHS PECYPCIB | OXOPOHY HABKOIUWHBLORO cepedosuuya binbui akxmyanvrhumu. Eghexmuenuti konmpons 3anacie ne-
peobauae inmezpayito cyuacHozo ynpasninua ingopmayitinumu mexuonoiamu (IKT), wo 0oseonae ycmanosam eunpasoamu
€8O OUIKYBaHHA U000 HAABHOCMI NPOOYKYIL, 0OHOUACHO 00CA2AIONU 3010MO020 OANAHCY He YMPUMYIOuU HAOMO GeNuKi 3ana-
CuU, MaKkum 4uHoM MIHIMIZyIOuU eumpamu Ha 3anacu. /lepicaeni cmapuii cepedHi wKoau, AKi nposooams iHeenmapu3sayiio,
cmukaromvcsa 3 npoonemamu ingenmapuszayii. Cucmemu ingopmayitino-xkomyHikayitinux mexuonociu (IKT) 3abe3neuyromo
O00NOMINCHY POb O OILIbHOCI TIOOCHKUX Pecypcié 0 nidsuwjeHHs opeanisayilinoi (abo ocobucmoi) epekmusnocmi ma
pesynomamugrocmi. CK1a0ceka eManayis 3anexicums 6i0 3a2aibHO20 3anacy ma enep2oCnoNdCUBAHHS CKAA0Y HA OOUHULIO
mosapy. [locniodicenns 6YI0 CnpaMO8ane HA GUEUEHHS GNIUBY THPHOPMAYINHO-KOMYHIKAYIIHUX MEXHON02I HA eheKkmusHicmb
KOHMPOMIO 3anacie y 0epicagHux Cmapuiux WKoIax Ha wisxy 00 300poeoi 3eneHi pozsumky. Konkpemui yini nonsieanu y u-
suavenni poni IKT 6 epexmusnocmi ynpaseninus 3anacamu 8 WKOLAxX O0CIIONHCEHHS U000 30006020 3el1eH020 po36umxy. s
subipku 100 cniepobimnuxie cmapuiux cepeonix wkin y mempononici Kymaci 6yno euxopucmano memoouxy yinecnpsamosa-
HO20 8i000pY. [l 300py nepeuHHUX 0aHUX Y OOCTIOHCEHHT BUKOPUCTOBY8ANUCS anKemu. Yci 3i0pani OaHi OY10 nepesipero Ha
NOBHOMY, 3aK0008AHO ma 36edeHo 6 mabnuyi. JJocnioxcenna nokasano, wo IKT eniusaroms Ha HAOXOOHCEHHs 3aNacis, 8i0c-
TedCeHHs PYXY 3aNAacie y Ma2a3uHax i no3a HUMU, PigeHb [ OHOGEHHs 3andacie, ynpaeninua Oygepuumu 3anacamu. 3 docni-
OJICEeHHS BUABUNOCA, WO NPOOIeMU, 3 AKUMU CIMUKAIOMbCA cmapuii cepedni wikonu 6 cmoauyi Kymaci wooo 3acmocysanns
IKT ona ynpasninnsa 3anacamu, noisaioms y 6UCOKIN 6apmocmi HAGYAHHS NEPCOHANY SUKOPUCIAHHIO CUCIEMU, YACTUX
BIOKIIOUEHb eNleKmpoeHepeii, Wo YCKIAOHIOIOMb 6UKOPUCMAHHSA clcmeMu, 6a2amo Yacy Ha 8UYEHHs NPOSPamMHo2o 3abesne-
YeHHsl, I CKAAOHicmb iHmepgeticy kopucmyeaua. KepisHuymeo pizHux cmapuiux cepeoHix WKl Mae 3aay4umu ma Haguumu
binvue nepconany ona euxopucmanns cucmemu IKT y konmponi 3anacis i 30insuwumu ceiti 610024cem, wob6 NOKpumu noyam-
Ko8i umpamu na npuobants, écmanogienns ma zacmocysanus IKT y cucmemi Konmponio ynpagninHsa 3anacamu.

Knrouoei cnosa: cmiiikicms, 3en1ene ynpasninta 1aHYI020M NOCMABOK,; 0emepMIiHAHmu KOMYHIKayiliHoi epekmugHocmi;
iHHOBAYIT 8 OEPIHCABHOMY CEKMOPI, BNAUE HEBUSHAYEHOCHI.

Puc.: 1. bion.: 19.

Amoako, Felix Offei, Letunovska, N. (2022). Influence of ict on effectiveness of inventory control in the public sector on the way to
healthy green development in conditions of uncertainty. Problems and prospects of economics and management, (1(29)), 49-57.

57


mailto:f.amoako@aspd.sumdu.edu.ua
http://orcid.org/0000-0003-3458-5185

