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Abstract:    

Call Center Management System is an increasingly important skill as the use of call centers 

becomes a popular method of centralizing information services, streamlining order taking and 

providing valuable customer support. The skills required to successfully set -up and manage a 

call center encompasses everything from staff recruitment and personnel management, to 

technical understanding of the options available, and the al-important customer relationship 

management. From small customer service departments to large call centers, the importance of 

developing successful call center management is vital for building a valued relationship with the 

customers to support long- term business growth. 

This system (Call Center Management System) is useful to the organization, it maintains the 

information about the employees and it also contains the necessary information of the customer 

and their phone Numbers, their services also. It also maintains the employee roaster details.  

This system will track the employee’s login details. And also maintains the data the employee 

attends the call and his behavior with customer and the speech will be recorded into file. 

Sometimes customer request for service to the organization. This data also maintains the system. 

Keywords   Administrator, Availability, Confidentiality, Computer, Cyber, Debug, 

Employee, Implementation, Password, Privacy, Security, Testing, Username.     
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1. Introduction    

 A call center is a centralized office used for the purpose of receiving and transmitting large 

volume of requests by telephone. A call center is operated by an organization to administer 

incoming product support or information inquiries from consumers. Outgoing calls for 

telemarketing, clientele, product services, and debt collections are also made. In addition to the 

call center, collective handling of social media feeds, live chats, and e-mails at one location to be 

known as a contact center.   

In a typical call center, the arriving calls are classified in different types, according to the 

required technical skill to answer the call, the language, importance of the call, etc. Call Centers 

Agents are also classified in skill groups according to the subset of call types they can handle. 

Calls arrive at random according to some stochastic process. When a call arrives, it may be 

assigned immediately to a Call Center agent that can handle it (if there is one available) or it may 

be put in a queue (usually one queue per call type). When a Call Center agent becomes available, 

the agent may be assigned a call from one of the queues, or may remain idle (e.g., waiting for 

more important calls). All these assignments are made according to some routing policy that 

often incorporates priority rules for the calls and Call Center agents. Calls waiting in a queue 

maybe abandon after a random patience time. Those subscribers who abandon waiting may call 

again later, although those retrials are rarely modelled in practice, usually because of lack of 

sufficient data. Callers who received service may also call again for a number of reasons; these 

are called returns. In the (degenerate) special case where each Call Center agent has a single 

skill, we have several single queues in parallel. If each Call Center agent has all skills, then we 

have a single skill set and a single queue. The system is obviously easier to analyses in these 

extreme cases. With all Call Center agents having all skills, the system is also more efficient 

(smaller waiting times, fewer abandonment).  Call Center Agents with more skills are also more 

expensive; their salaries depend on their skill sets. Thus, for large volume of call types, it makes 

sense to select a number of single-skill Call Center agents (specialists) to handle most of the 

load. A small number of agents with two or more skills can cover the fluctuations in the 

proportion of calls of each type in the arriving load.  

A call center is often operated through an extensive open work space for call center employee, 

with workstations that include a computer for each call center agent; telephone set / handset is 

connected to a telecommunication switch, and one or more supervisor stations.  
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2. Background   

Call Centers and Call Center Management Systems emerged and developed over the past few 

years in order to satisfy the need for a single point of customer contact that enables the 

organization to focus on individual customers’ needs and services that they want and there are 

currently using, but still be efficient and cost effective. The scope and role of Call Center 

Management Systems continues to grow and over the past few years this has largely been made 

possible by the rapid advancements in the Information and Communication Technologies. As 

companies learned that service delivery and excellent delivery is cardinal to attracting, retention 

and maintaining customers, the perception of the call center and call center management systems 

has changed. 

Managing customer access and relationship is a key driver of bottom –line profits. Today’s 

customers put great value and emphasis on timely access to information and services provided to 

them. In fact, the vision of the customer “access center” of the future is to make information and 

services accessible to customers at any time, from anywhere, in any form, and for free. This ease 

of customers to have access to products and services is fast emerging as a critical factor of a 

global business, customers will deal preferentially with those companies deemed most 

accessible. The role of the Call Center Management Systems can be depicted as shown in Fig 2.1  
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Fig 2.1 
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The basic business environment consists of a market, customers, and the channels that customers 

use to access the market or conversely the market uses to access customers. The call center 

management system is used by organization as a mechanism in the customer access area, serving 

as a link or a channel between customers and the market and also between the market and the 

customers. We must bear in mind that as this environment changes, so too does the role and 

functionalities of the call center management system.   

 

Customers are becoming more complex and sophisticated in terms of their desires and needs and 

more demanding interms of the level of quality of products and services that they desire. At the 

same time the market keeps changing to cater for these needs or whenever new products and 

services are created by influencing the market. It is also becoming a more global and deregulated 

market, which as stated before, has led to customers expecting or demanding a standard or higher 

level of services and quality. These changes have had the effect that the access channels between 

the market and customers have had to expand interms of variety and technology. It is for this 

reason that the call center and call center management systems have become the primary 

interfaces for various companies and with their customers and end-users. 

Today’s call centers and call center management systems is a strategic imperative, one which 

allows companies to provide superior services and products, to allow customers and end-users to 

communicate through any channel and reduce the cost of doing business. 

 

3. Methodology  

In my work here, the research work was aimed at carrying out a detailed study of the present call 

center management system by identifying, analyzing and providing a solution to the challenges 

that are currently affecting call center management system at Zambia Telecommunication 

Company Limited (Zamtel). The main sources of information were done with Telco’s which 

have call center management systems like MTN- Zambia which has the call center managed by 

ISO BPO, Airtel- Zambia which has it call center managed by Tech mahindra and further 

comparison was done with the call center at the ministry of labour and also a power utility 

company Zambia Electricity Supply Corporation (Zesco) which also has a call center 

management system. 

The other sources of data comprised of published textbooks, call centers journals, policy 

documents on call centers and call center management systems, academic journals, articles and 
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reports on call centers. The challenges were identified from the data collected from the detailed 

study carried out on the present call center management system from different Telco’s, the 

ministry of Labour and the energy utility company and the challenges that were identified were 

as follows; 

➢ Lack of multi- skill call center agents to handle call center management systems. 

➢ The existing system is a manual system, here the employee’s need to save their work and 

information on the Microsoft excel sheets or external pens and disk drives. 

➢ The manual system gives us very less security for saving data; some data maybe lost due 

to mismanagement. 

➢ It is a limited system and it is not user friendly. 

➢ Searching for particular information which is critical takes a lot of time. 

➢ It is very critical to maintain call records in the call center, but it becomes difficult to 

maintain call records when you using a manual system. Because a call center receives 

huge number of calls per day. 

➢  It is a tedious job to maintain different customer service, who are asking for different 

services details, normally to solve this type of queries is not possible. That is why an 

automated system is need. 

➢ Every employee having different roasters, different shifts timings, manually to handle 

these roaster is tough work. 

➢ Searching for an employee roaster in call center system is a tedious job. 

 

Solution to these challenges  

1. Need for a multi –skills centered call center management systems call center agents.  

Calls from different skill classes are offered to the call center according to a Poisson process 

with a rate λ. The call center agents in the call center are grouped according to their 

heterogeneous skill sets that determine the classes of calls that they can serve. Each call 

center agent group serves calls with independent and equally exponentially distributed 

service times equal to one (for simplicity). We consider a call center with no buffers in the 

system, so that every arriving call either has to be routed immediately or has to be blocked 

and is lost. The objective in the system is to calculate the call lost probability.  
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Example 1. Markov process for the simplest two-skill call center  

 

 

 
 

Figure 1.   Two skill call center management system with 3 call center agents. 

 

Fig 1 displays the simplest two-skill center model: 2 skills and 3 agents, two of them are 

individualists (single skill) available for calls as the first choice and one generalist (2-skill agent) 

available for calls as the second choice. To calculate the call lost probability we build Markov 

process having 8 states as shown in the state diagram (Fig 2). (Busy agents are given in black.)  

                              

               

 

 

 

 

 

 

 

             Figure 2.   State diagram and Markov process intensities  

Markov process stationary state probabilities pi, i = 0… , 7 are defined by the equations:  

2λ p0=p1+p2+p3 

 (2λ+1)p1=λp0+p4+p6 

 (2λ+1)p2=λp0+p5+p6 
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 (2λ+1)p3=p4+p5 

 (λ+2)p4=λp3+λp1+p7  

(λ+2)p5=λp3+λp2+p7 

(2λ+2)p6=λp1+λp2+p7 

3p7=λp4+λp5+2λp6 

p0+p1+…+p7=1  

By solving the system, we get the call loss probability π (pictured in Fig 3):  

 

       

 

            Figure 3. Two-skill call center loss probability  

 

Traditionally, there are two types of call center agents in a call center: individualists (handling 

calls of one type of services and products) and generalists (handling calls of any type service and 

products). Figure 4a corresponds to the traditional scheme: there are 4 call center agents who 

handle calls of one type (from different 4 skills) and 2 call center agents who are generalists. 

Every call flow has access to 3 agents, and the calls are looking for idle call center agent from 

below (as arrays show). We show that it is advantageous to reject the traditional scheme and 
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switch to a scheme with the same number of different skills for any call center agent (as is shown 

in Fig. 4b). Figure 5 depicts the loss probability curves for these two schemes. And what is 

surprising? Beginning with a loss probability as low as 0.25 (less than 1%), it is advantageous to 

use the equally distributed scheme where any agent is received by two type calls. The advantage 

occurs at as low total call rate as 0.73 (i.e. there is less than one call in the whole system) and the 

agents are busy only 0.73/6 = 12% of the time. Therefore, the traditional grading-type call 

centers could be recommended when call rates are very low.  

 

Figure 4. Two multi-skill call center schemes: a) 

grading-type, b) with equally distributed skills  

 

 

Figure 5. Comparison of call center routing policy: grading (a) is prefer-able for low rates only, 

but as load grows the scheme (b) becomes preferable  
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2. The development of this new call center management system contains the following 

activities, which will try to automate the entire process of call center management system 

keeping in mind the view of database integration approach. 

 

➢ User friendliness is provided in the application with various controls provided by 

the system’s rich user interface. 

➢ The systems make the overall project management much easier and flexible.  

➢ This news call center management system is a web based application which can 

be assessed over a corporate intranet. 

➢ The user information can be stored in a centralized database which can be 

maintained by the system. 

➢ This can give good security for the user information because data is not stored on 

a client machine. 

➢ Authentication is provided for this application only registered users can have 

access. 

➢ There is no risk of data mismanagement at any level while the project is 

underway. 

➢ The automated system will provide to customer reliable services. 

➢ The speed and accuracy of this system will improve much more.  

 

4. Results and Discussion  

  

4.1. Discussion  

The methodology included carrying out a detailed study of the present Call Center and Call 

Center Management Systems, implementation schedule and identification of the challenges. 

➢ What are the types of challenges that can affect the successful design and 

implementation of a robust and responsive Call Center Management System to meet 

the customer’s satisfaction but also effective and in a cost-effective manner. 

➢ What are the required skills –set of the Call Center Agents, and the technical know-

how of the agents on the products and services so that the new Call Center 

Management systems their expectations and the system becomes friendly in terms of 

ease of use.  
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4.2. Results  

 We design the result by using Microsoft.Net framework. The .Net framework is a software 

technology that is available with several Microsoft windows operating systems. It includes a 

large library of pre-coded solution to common programming problems and a virtual machine 

that manages executions of programs written specifically for the framework. The .Net 

framework is a key Microsoft is offering and is intended to be used by newest applications 

created for windows platform but also support C#, visual basic, and Java script. We also use 

ASP.Net which is a programming framework built on the common language runtime that can 

be used on a server to build powerful web applications. And SQL Server a databases 

management, or DBMS, gives the user access to their data and helps them transform data for 

information.  

 

Parameters Value 

Framework Microsoft.Net Framework 

Operating system Windows 8,8.1 and 10 

Database SQL Server 2005/8/10/12 

Design Call Center Management System 

  

Fig 4 Design Parameters   

1. Home Portal  

Here is where the administrator and the call center agents are directed first once they 

login into the Call Center Management System.  

 

  
 

Fig 4.1 Home Portal 
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2. Admin Portal  

Administrator is the chief of the Call Center Management System. He can have all the 

privileges to anything in this system, Administrator can register new call center agents, 

and departments into the system. Administrator can keep track of call center agent’s 

activities and their performance. For every call received the Administrator is taking 

feedback report. New services and products are introduced by the Administrator into the 

Call Center Management System. Call activity done by the administrator, for every call 

the Administrator captures the information of the call ID, date, time attended agent ID, 

his roaster ID, customer information and recording voice.  

 

  
 

Fig 4.2 Admin Portal 

 

3. Call Center Agent 

Here the term employee means they are maintaining the call center, the major 

responsibility for the call the call center agent’s is they have to receive the calls and 

emails from the customers and process the customer’s queries. The main issue is it here 

the call center agent can give necessary answer to customer queries because different 

customers are posting various services queries. 
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              Fig 4.3 Call Center Agent Portal 

 

4.2.1. Results and Proposed System to be Designed  
Item Identified Challenges Proposed System 

1 The existing system is a manual system. 

Here the employees need to save their 

work and information on the excel sheets 

or external pens and disk drives. 

User friendliness is provided in 

the application with various 

controls provided by system rich 

user interface.  

2 The existing systems have no file share 

which make the sharing of data 

impossible, if data is in form of paper and 

is on disk drives. 

The system makes the overall 

project management much easier 

and flexible. 

3 The manual system gives us very less 

security for saving data; some data may 

be lost due to mismanagement. 

This new call center management 

system call can be assessed over a 

corporate intranet. 

4 It is a limited system and it is not user 

friendly. 

 

The user information can be 

stored in a centralized database 

which can be maintained by the 

system. 
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5 Searching for particular information 

which is very critical takes a lot of time. 

 

This can give good security for 

user information because data is 

not on the client machine. 

6 It is very critical to maintain call records 

in the call center, but it become difficult 

to maintain call records when you are 

using a manual system. Because a call 

center receives huge number of calls per 

day. 

Authentication is provided for this 

application only registered users 

can have access. 

 

7 It is a tedious job to maintain different 

customer services who are asking for 

different services details, normally to 

solve this type of queries is not possible.  

That is why an automated system is 

needed. 

There is no risk of data 

management at any level while 

the project development is under 

way. 

 

8 Every employee having different roasters, 

different shift timings, manually to handle 

these roaster is tough work. 

The automated system will 

provide to the customers’ reliable 

services. 

9 Searching for an employee roaster in call 

center system is a tedious job 
The speed and accuracy of this 

system will improve more and 

more. 
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5.  Conclusion  

In this research the aim was achieved as the challenges that had a hindrance to a robust and 

responsive Call Center Management System in the Call Center where a detailed research and 

study was conducted were identified and the action plan to resolve the challenges put in 

place. A proposal of developing and designing a new Call Center Management System which 

will be robust and responsive to customer’s needs and services.  

In this study mitigation plans were more specific and involved more concrete action because 

of the importance of the Call Center Management System are today’s business. And the 

benefits of the newly designed Call Center Management Systems will be as follows; 

➢ It’s a web-enabled project. 

➢ This project offers user to enter the data through simple and interactive forms. This is very 

helpful for the client to enter the desired information through so much simplicity. 

➢ The user is mainly more concerned about the validity of the data, whatever he is entering. 

There are checks on every stage of any new creation, data entry or updating so that the user 

cannot enter the invalid data, which can create problems at later date. 

➢ Sometimes the user finds in the later stages of using project that he needs to update some 

of the information that he entered earlier. There are options for him by which he can update 

the records. Moreover, there is restriction for his that he cannot change the primary data 

field. This keeps the validity of the data to longer extent. 

➢ User is provided the option of monitoring the records he entered earlier. He can see the 

desired records with the variety of options provided by him. 

➢ From every part of the project the user is provided with the links through framing so that 

he can go from one option of the project to other as per the requirement. This is bound to 

be simple and very friendly as per the user is concerned. That is, we can say that the project 

is user friendly which is one of the primary concerns of any good project. 

➢ Data storage and retrieval will become faster and easier to maintain because data is stored 

in a systematic manner and in a single database. 

➢ Decision making process would be greatly enhanced because of faster processing of 

information since data collection from information available on computer takes much less 

time than manual system. 

➢ Allocating of sample results becomes much faster because at a time the user can see the 

records of last years. 

➢ Easier and faster data transfer through latest technology associated with the computer and 

communication. 

➢ Through these features it will increase the efficiency, accuracy and transparency. 
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