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ABSTRACT 
 

The significant role of Small and Medium Enterprises (SMEs) in various economies especially the 
developing ones have been highly established. These SMEs have been identified as the medium through 
which development and rapid industrialization of these economies can be achieved. The manual record-
keeping system for processing of products bought and sold has been recognized as one of the most 
common challenge faced by SMEs. The manual record-keeping system of sales transactions of SMEs 
and seeks to address it by designing and developing an automated system. This is a case study on Big 
Donfica Investment Ghana Limited (BDIGL), a Small and Medium Enterprise located in Tamale, 
Northern region of Ghana. Data was collected using interview and the agile methodology model was 
used to develop the automated record-keeping system. The results of the study indicated that the 
automated system provides accurate and consistent details of sales transactions, it produces electronics 
receipts, sends real time sales transactions messages of all goods sold and login notifications to mobile 
phones. The study therefore recommends an automated record-keeping system for SMEs in their sales 
transactions. Further research on automated SMEs marketing is recommended. 
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1. INTRODUCTION 
 
SMEs are a key player in any country's economic growth in terms of employment and revenues 
generation.  Small and Medium Enterprises are companies that maintain money, materials, machine, 
and personnel otherwise call human resources and every nation has a unique way of defining what 
SMEs means. SME is often regarded as the heartbeat of economic development of any country. 
According to Baafi (2014) in Ghana, SMEs provided 85% of employment in manufacturing, 70% of Gross 
Domestic Products for the government.  
 
The economy of India is fast growing rapidly and this is attributed to SME. In India, SME provided 45% 
of industrial production and 40% of aggregate exports. About 60 million citizens are gainfully employed 
and 1.3 million jobs are created every year (SME Landscape in India, 2019).  In line with the research 
carried out by Prempeh (2015) SME in Africa is viewed as a substantial apparatus for accomplishing 
nationwide development goals which include penury alleviation and economic development. For 
instance, South African SMEs contribute approximately 46% of entire economic jobs and 84% of private 
work. Approximately 80% of the government jobs and 95% of the whole business sector constituted 
SMEs. This is evidence that SMEs are a major player in the socio-economy development of many nations 
such as Ghana. 
 
SMEs face several challenges in Ghana despite the numerous contributions to socio-economy 
development and these include lack of credit facilities, globalization, inadequate technical skills, poor 
products research and development, gaining of information technology skills, high requirements for 
collateral securities and manual record-keeping system of sales transactions. The most common 
challenge faced by SMEs is the manual record-keeping system for processing of products bought and 
sold. This challenge has led to a waste of time in terms of sales transactions processing, inconsistency, 
unreliable and inaccurate data which affect decision making and effective operations of the business.  
 
The manual system involves the recording of daily sales transactions on notebooks and this manual 
system is prone to theft. Records of sales made are easily erased from the notebooks and the money 
equivalent is stolen without authorization of the SMEs owners. This theft incidence reduces SMEs sales 
revenues. An automated record-keeping system is a computerized system that help to organize 
information timely, accurately, and reliably (Schmid, n.d.).  
 
The system can process, store, modify and retrieve sales transactions effectively and efficiently. The 
research will examine the manual record-keeping system which is one of the challenges facing SMEs 
and seek to address it by designing and developing an automated record-keeping system which will 
assist the SME owners to record sales transactions accurately, efficiently and prevent financial theft.  
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1.1 Problem Statement 
The use of a manual record-keeping system causes a waste of time in terms of sales transactions 
processing, inconsistency, unreliable and inaccurate data which affect decision making and financial 
theft. 
 
1.2 Objectives of the Research 

1. To provide reliable, consistent and accurate sales details of goods bought and sold 
2. To create electronics receipts of goods purchased 
3. To send real-time sales transactions to mobile phones 
4. To prevent financial theft of goods sold 
5. To allow forensics investigation to be performed when there is cyber-attack incidence. 

 
1.3 Significance 
The automated record-keeping system will help to prevent financial theft of goods sold. It will assist 
to maintain accurate, reliable, consistent, and efficient record-keeping of all sales transactions. 
 
2. LITERATURE REVIEW 
 
2.1 SME Definition  
There is no specific definition of SMEs that may be taken as a reference by all economies, statistical 
agencies or researchers of economy. Despite the lack of universality of the definition and the lack of 
alignment in the criteria, the most importance of SMEs definition is inalienable. The definition of small 
and medium enterprises is important and useful in the preparation of statistics and the monitoring of 
the health of the sector over time, it is also important in benchmarking against other economies and 
between regions within an economy. It also provide arbitrary thresholds for imposition of tax or other 
regulations and in determining eligibility for particular forms of public support support (UNIDO OECD: 
2004 in Berisha & Pula, 2015). In determining whether or not an enterprise is an SME, the enterprise’s 
size (employees, turnover and balance sheet total) is not the only factor that should be taken into 
account. In fact, an enterprise can be very small in these terms, but if it has access to significant 
additional resources (e.g. because it is owned by, linked to or partnered with a larger enterprise) it 
might not be eligible for SME status.  
 
For enterprises with a more complex structure, a case-by-case analysis may therefore be required to 
ensure that only those enterprises that fall within the spirit of the SME recommendations are 
considered SMEs (Guide, 2016). SMEs are named by adjectives indicating size, thus economists tend to 
divide them into classes according to some quantitative measurable indicators. The most common 
criterion to distinguish between large and small businesses is the number of employees (Hatten: 2011). 
SMEs are companies that reserve incomes, resources, explicit number of personnel below a specific 
threshold, and different countries define requirements for SMEs (Liberto & Berry-Johnson, 2020).  In 
Ghana, the Ghana Statistical Service, in their 1987 Ghana industrial census considered firms employing 
between 5 and 29 employees and with fixed assets not exceeding $100,000 as small scale, while those 
employing between 30 and 99 employees as medium scale category (Baah-Boateng, 2015).  
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The National Board of Small Scale Industries (NBSSI) which is the regulatory body for SMEs in Ghana 
applies both the fixed asset and number of employees’ criteria to define SMEs. This regulatory body 
defines SMEs as firms with not more than nine (9) workers, has plant and machinery (excluding land, 
buildings and vehicles) not exceeding 10 million cedis ($9,506 using the 1994 exchange rate) (Oppong 
et al 2014; Abor & Quartey 2010).  An automated record-keeping system is a system that can capture, 
process, generate, send, utilize, save, protect, recover and print information (Infocompass, 2019). 
Workflow Management system (Automating Record-Keeping, n.d.) is a web-based record-keeping 
system that is used to process sales transactions and it is efficient in terms of sales transactions. The 
computerized system has only one-way verification which is vulnerable to cyber-attacks and does not 
send real-time sales transactions to mobile phones.  
 
Another automated record-keeping system is SAP Business One which can process, store and produce 
reports. Although the software allows SMEs owners to manipulate sales transactions and produce 
reports efficiently and accurately, yet it has no two-steps verification and lacks digital forensics 
characteristics. In addition to these deficiencies of the system, it does not send real-time information 
of goods sold to mobile phones and the purchasing price is between $3,213 and $1,666 (SAP Business 
One Pricing, 2020).  
 
This high price is extremely high to afford by most SMEs owners. The BDIGL is one of the SMEs 
situated in the district of Tamale, Northern Region. The trading company buys and sell spare parts of 
motorcycles and tricycle. The SME has a manual system of record keeping of sales transactions. Due 
to the use of a manual system, the operations are characterized by inefficiency in terms of time required 
to process sales transactions and the reports are inconsistent, and inaccurate. Several financial thefts 
of goods sold have adversely affected trading company revenues.  
 
In this research, a web-based system known as SME automated record keeping system will be designed 
and developed. The system will be able to process, store, modify, retrieve and print all sales information 
effectively and efficiently. Additionally, it will be able to send real-time transactions messages to mobile 
phones and prevent unauthorized access through the implementation of multi-factor authentication 
also call two-step verification. Finally, the system will assist in detecting any cybercrime committed with 
the help of the cyber forensics features and it can be purchased at a pocket-friendly price as low as 
$200. 
 
2.2 The Role & Characteristics of SMEs 
SMEs are the engine of the European economy. They drive job creation and economic growth and 
ensure social stability. In 2013, over 21 million SMEs provided 88.8 million jobs throughout the EU. 
Nine out of every 10 enterprises is an SME and SMEs generate two out of every three jobs. SMEs also 
stimulate an entrepreneurial spirit and innovation throughout the EU and are thus crucial for fostering 
competitiveness and employment (Guide, 2016). SME is often regarded as the heartbeat of economic 
development of any country. According to Baafi (2014) in Ghana, SMEs provided 85% of employment 
in manufacturing, 70% of Gross Domestic Products for the government. SMEs have contributed to the 
economic growth and development of Ghana through job employment, production of goods and 
services locally produced and tax revenues generation.  
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The vast majority of developed and developing countries rely on dynamism, resourcefulness and risk 
tasking of small and medium enterprises to trigger and sustain process of economic growth. In overall 
economic development, a critically important role is played by the small and medium enterprises. Small 
and medium enterprises advocates, firstly, it endurance competition and entrepreneurship and hence 
have external benefits on economy wide efficient and productivity grow (Motilewa, Ogbari & Aka, 
2015). In the OECD area, SMEs are the predominant form of enterprise, accounting for approximately 
99% of all firms. They provide the main source of employment, accounting for about 70% of jobs on 
average and are major contributors to value creation, generating between 50% and 60% of value added 
on average (OECD, 2016b). SMEs play a significant role in the transition of agriculture-led economies 
to industrial ones.  
 
They also help to absorb productive resources (local technology and raw materials) that would have 
otherwise been ignored by larger firms at all levels of the economy and add to the formation of flexible 
economic systems in which small and large firms are interlinked (Motilewa, Ogbari & Aka, 2015). SMEs 
create job opportunities across geographic areas and sectors, employing broad segments of the labour 
force, including low-skilled workers, and providing opportunities for skills development. They also help 
to support their employees’ access to health care and social services. SMEs that generate jobs and 
value added are therefore an important channel for inclusion and poverty reduction, especially but not 
exclusively in emerging and low-income economies. (OECD, 2017b). SMEs are considered as the 
backbone of the Malaysian economy (Radam et al., 2008). Malaysian SMEs, particularly the 
manufacturing sectors, are playing a very important role in the development of economy. In 2006, SMEs 
comprises of 99.2% of the business establishment in Malaysia and their contribution was 47.3% of the 
GDP (Thurasamy et al, 2009).  According to Chelliah et al. (2010) the total number of SMEs in Malaysia 
could be in the range of 10,000 to 30,000 that were registered with the various ministries over the 
past decade.  
 
2.3 Funding SMEs 
According to Green et el (2002), finance serves as the adhesive that collectively binds all elements of 
SMEs. Although SMEs continuously enhance the economic activity of a country, the difficulty in 
accessing finance slows down their growth and development (Klonowski, 2012; Woldie, Mwitta, & 
Saidimu, 2012; Ayyagari et al., 2008; Wu, Song, & Zeng, 2008; Beck, 2007; Beck & Demirguc-Kunt, 
2006; Wagenvoort, 2003; Petersen & Rajan, 2002). For the continuous expansion and diversification, 
firms require long-term debt as a source of finance. According to Yartey (2011), because larger firms 
are more transparent, they exhibit less information asymmetry and can issue equity at a comparatively 
lower cost. Because younger firms are new to the market and thus have less creditworthiness, it 
becomes difficult for them to access long-term and short-term debt. Relying more on internal funds 
therefore becomes the optimal option for SMEs (Benkraiem & Gurau, 2013; Abor & Biekpe, 2009; 
Psillaki & Daskalakis, 2009).  
 
Both the demand and supply sides of financial resources help in providing a comprehensive view on 
the financing preferences of SMEs. Sources of finance highlight the characteristics of formal and informal 
funding available to firms (Gudov, 2013). SMEs are subjected to various constraints in obtaining capital.  
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Formal resources of finance such as bank financing, venture capital financing and institutional financing 
pose many barriers to SMEs for example information symmetry, credit rationing, and availability of 
audited financial statements.  
 
Bank finance is the most common and frequently used form of obtaining finance for SMEs (Norton, 
2003). Lending of finance by banks to SMEs is governed by Basel II norms. While bank financing is the 
main form of formal financing available to SMEs (Cosh & Hughes, 2003); equity and finance obtained 
from a venture capitalist are less prevalent especially in developing countries due to an under-
developed financial market and other institutional characteristics. However, equity finance is the most 
suitable form of finance available to young and small firms (Berger & Udell, 1998). Because most SMEs 
do not offer attractive investment opportunities and lack the necessary corporate governance to 
secure investors rights, they typically struggle to secure equity finance (Venturelli & Gualandri, 2009), 
leading to a financing gap for such firms.  
 
Carey and Flynn (2005) discussed alternative forms of finance that can be obtained through social 
networks. The benefits derived through social networks define the social capital of enterprises. This 
becomes more important in the context of SME financing because inter and intra- social association of 
SMEs can provide symbiotic benefits to the related parties. Risk is another important factor in providing 
support to informal funding as compared to formal sources. Borrowing from formal sources requires 
that collateral or other valuables be pledged. In addition, financial distress may occur due to the 
association of bankruptcy cost with formal lending. Therefore, firms prefer financial hierarchy in 
obtaining funds from various sources. This also supports the empirical evidence of the dominance of 
pecking order theory in deciding the capital structure of SMEs (Mac an Bhaird & Lucey, 2011) 
 
2.4 Challenges facing SMEs 
Despite the various contributions of SMEs to the economic development in Ghana, there are still 
several difficulties facing the SMEs and these include lack of credit facilities, globalization, inadequate 
technical skills, poor products research and development, acquiring of information technology skills, 
high requirements for collateral securities and manual record-keeping of sales transactions. Fuseini 
(2015) established in his study that lack of access to credit facilities and manual record-keeping of sales 
transactions are some of the numerous challenges facing SMEs in Ghana. SMEs face common problems 
in respect of their survival or to take competitive advantage.  
 
According to the available resources, more than 50% of SMEs collapse within first five years of 
operation (Reiss, 2006; Ahmad and Seet, 2009). According to Muhammad et al. (2010) many previous 
studies for example Samad (2007); SMIDEC (2007); Saleh and Ndubisi (2006); Abu Bakar et al. (2006); 
Decker et al. (2006); Foon (2006); Aris (2006); Stuti (2005); Wafa et al. (2005); Harvie (2004); Wang 
(2003) and Ritchie & Brindley (2000), identified various challenges facing SMEs in a globalized 
environment. Another study carried out by Prempeh (2015) recommended SMEs owners lacking a way 
to maintain an efficient and effective record-keeping system of sales transactions. 
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2.5 Classifications of Small Medium Enterprises 
 The SME is unrestricted to definite businesses such as import-export, trading, cassava processing 
company, rubber processing companies, IT services companies, shoemaking business, textile industry, 
to mention but a few.  
 
2.6 Advantages of Small and Medium Enterprises 
In line with the study carried out by Kwaning, Nyantakyi & Kyereh (2015) Small and Medium 
Enterprises can easily adjust to market conditions and there is a reduction of migrant workers to 
cities in search of greener pastures. 
 
2.7 Importance of The Multiple Factor Verification Feature 
The Multifactor verification helps to avoid unapproved users' access to sales transactions. This 
nonfunctional requirement of the system is an addition to one-step verification. A system with only 
one-step verification is vulnerable to cyber security attacks by black hat hackers. 
 
2.8 Importance of The Digital Forensics Feature  
The system keeps a log of all activities carried out by any user. It is only SMEs owners who can access 
the log files with specific credentials or a cyber forensics professional who has the right credentials to 
access the files. If fraud is committed, a digital forensics investigator can extract the log files and perform 
forensics analyses on the digital data thereafter generate a report which is admissible in the court of 
law. The report can aid the investigator to recover stolen assets either through Alternative Dispute 
Resolution (ADR) or court of law.  
 
3. METHODOLOGY 
 
According to Jansen & Warren (2020), a systematic procedure that is the canopy of research design 
and allows reliable and valid results that meet research objectives is called research methodology. 
The agile model methodology will be used in the development of the automated record-keeping 
system. 
 
3.1 Area of Study 
The research was conducted in Big Donfica Investment Ghana Limited (BDIGL) which is located in the 
heart of a district in Tamale Metropolitan. The district is often referred to as the heart of market 
events and the northern region has its capital located in the Tamale district. The popular transportation 
means are tricycles and motorcycles.  
 
3.2 Data Collection Method 
Data and user requirements were collected through an interview as a means of research data collection 
instrument because respondents who are illiterate can answer questions comfortably and accurately 
without affecting the validity and reliability of the results.  
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3.3 Agile Model 
A simple and flexible software development life cycle known as the Agile model that enables the entire 
project to be shared into phases for easier management was chosen. It permits changes to be made at 
each phase. 
 
3.3.1 Phases of Agile Model 
The various six phases of agile are stated in a pictorial representation below. 
 

 
 

Fig. 1. Agile model phases 
 

3.4 Functional Requirements 
No system can work without functional requirements. These requirements are the attributes of the 
system which allow the software to work as required by users (Functional vs Non-Functional 
Requirements, n.d). The system has the under listed requirements: 

 Sends real-time sales activities to mobile phones 
 Sends notification messages of login activities to mobile phones  
 Sends alert messages of new products available in the stores to customers 
 Generate e-Bill of all sales transactions 

 
3.5 None Functional Requirements 
Every system can work without the non-functional requirements. The non-functional requirements are 
used to evaluate the system performance (ReQtest, 2012). 
 
Below are the non-functional requirements of the system: 

 Login credentials for 1-step verification 
 Multiple factor verification login credentials 
 Cyber forensics components 
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3.6 Flowchart Diagram 
The system flowchart diagrammatically represents the input, processing, output, and flow of logic of 
the data symbols as shown below. It demonstrates the relationship between different modules of the 
system.  

 
 

Fig. 2. Flowchart diagram 
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3.7 Variable names and declaration of various data types 
 
Table 1: Variable Names and Type Declarations on the Database 

 
 
3.8 Software Development Tools 
Below are the software development tools used in developing the system.  

 Hypertext Preprocessor(PHP) 
 HyperText Markup Language(HTML) 
 My Structure Query Language(MySQL) 
 Windows,Apache,Mysql,Php(WAMP) 
 JavaScript  
 Editor 

 
Data Analyses and Experiments of Results 
Qualitative content analysis method was used in data analysis because qualitative data were used in 
the research. 
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4.1 One Step Authentication Interface 
 

 
 

Fig 3. The interface allows users to enter username and password 
 

 
4.2 Multi-Factor Authentication Interface 
 

 
 

Fig 4. The interface accepts authentication values that is sent to phone for two-way 
authentication 
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4.3 Interface Dashboard  
 

 
 

Fig. 5.  The figure shows different interfaces of the system 
 

 
4.4 System Products Add interface for all sales Transactions 
 

 
 

Fig. 6. The figures above shows how goods are added in the system 
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4.5 Interface for Entering New Products  
 

 
 

Fig. 7. The figure represents the interface that enable new products to be added to the 
database 

 
4.6  E-receipt Interface 
 

 
 

Fig. 8. The figure demonstrated how electronics invoice is generated for goods old 
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4.7 Sample of E-Receipt of Goods Bought 
 

 
 

Fig. 9. The figure showed electronics receipt of goods purchased by a customer 
 
 
4.8 Sample of Sales Report  
 

 
Fig. 10. The report indicated goods sold 
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4.9 SMS Interface 
 

 
 

Fig. 11. The figure is an interface that allows SMS notifications to be sent to suppliers 
and customers as well as details of goods sold. 

 
4.10 Samples of SMS Notification Messages of Sales Transactions 
 

      
Fig. 12a. SMS notification of sales transactions      Fig. 12b. SMS of new customer account  

        created and sales transactions 
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5. DISCUSSIONS AND CONCLUSION  
 
The results of the experiment in session four demonstrated that we have met the objectives of the 
research work. The system provides reliable, accurate, consistence details of sales transactions. The 
system also produces electronics receipts, sends real time sales transactions messages of all goods sold 
and login notifications to mobile phones. It is able to prevent financial thefts of goods sold with the 
help of multiple factor verification feature and digital forensics components. Any black hat hacker can 
access the system if the hacker has the backdoor link and this is a threat to the system. Conclusively, 
the system is able to maintain reliable, consistent, accurate and efficient sales transactions of goods and 
services. 
 
6. FUTURE WORK 
 
Due to the system vulnerability to cyber attack by black hat hacker who has backdoor link, it is 
recommended that this vulnerability should be addressed in the future work. 
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